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 1                 CHAIRMAN NOBLE:  Well, we welcome you to
 2  the reconvened hearing of the Verde River before the
 3  Arizona Navigable Streams Adjudication Commission.
 4                 Mr. Mehnert, would you call the roll?
 5                 DIRECTOR MEHNERT:  Commissioner Allen.
 6                 COMMISSIONER ALLEN:  Here.
 7                 DIRECTOR MEHNERT:  Commissioner Horton.
 8                 COMMISSIONER HORTON:  Here.
 9                 DIRECTOR MEHNERT:  Commissioner Henness?
10                 He is not here yet, but I expect he's on
11  his way.
12                 And Chairman Noble?
13                 CHAIRMAN NOBLE:  I am here.
14                 DIRECTOR MEHNERT:  And our attorney is
15  here somewhere.  Oh, he's over at the coffee counter.
16                 CHAIRMAN NOBLE:  Jody, are we ready to
17  proceed?
18                 George, are we on?
19                 DIRECTOR MEHNERT:  Yes, we are.
20                 CHAIRMAN NOBLE:  Mr. McGinnis.
21                 MR. MCGINNIS:  Thank you, Mr. Chairman.
22
23               CONTINUED DIRECT EXAMINATION
24  BY MR. MCGINNIS:
25      Q.    Dr. Mussetter, we started some with your
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 1  direct on Friday.  Do you recall that?
 2      A.    Yes.
 3      Q.    And one of the things I thought we
 4  established was that the primary focus or the detailed
 5  part of your work was on Segments 3, 4, and 5; is that
 6  right?
 7      A.    That's correct.
 8      Q.    And I think we were up to Slide 15, where you
 9  started talking about Segment 3 in your PowerPoint
10  presentation, which is Exhibit X060.  Is that where we
11  were?
12      A.    I believe that's correct.
13      Q.    Okay.  Tell us about Slide 15.
14      A.    So this slide basically shows the river
15  alignment through Segment 3.  Segment 3 runs from
16  Beasley Flat down to Verde Hot Springs.  It's about
17  17 miles.  It's a moderately steep gradient through
18  that part of the reach, about 19 feet per mile.  There
19  are 11 named rapids in this reach.  One of them is a
20  Class IV, and you've seen photographs of that a number
21  of times, and we'll look at a few more in a few minutes
22  here.  That's Verde Falls.  And there are seven
23  Class III rapids as well within this reach.
24      Q.    And the legend there on Slide 15, is that the
25  rapid classifications for the various rapids in
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 1  Segment 3?
 2      A.    Yes, it is.  I've attempted to color code the
 3  various rapids by their classification.  So you see
 4  Verde Falls is the dark red, and then the Class III
 5  rapids are the darker orange, and the Class II are the
 6  lighter orange shaded labels.
 7      Q.    Okay.  Can we move on to Slide 16 then?
 8      A.    Yes.
 9      Q.    Tell us what this is.
10      A.    Yes.  This is an oblique aerial photograph
11  that I took of Verde Falls and Prefalls.  Prefalls is
12  this whitewater that you see up in the upper right
13  corner, and then Verde Falls is the whitewater and the
14  rocks in the center of the photograph.
15      Q.    And is this a photo that you took during a
16  helicopter tour?
17      A.    This was taken during a helicopter overflight
18  in November of 2013, yes.
19      Q.    Slide 17 then.
20      A.    Slide 17 is a photo that I put into my
21  presentation basically just to give you a little bit of
22  a different perspective of that rapid.  I collected
23  this and some other photos that we'll look at from a
24  website that is hosted by a group of, actually,
25  California boaters that travel around the western U.S.
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 1  and do boating; and so they have information about the
 2  various rivers and a number of photographs of
 3  interesting places on the rivers and some textual
 4  descriptions of what's going on.
 5            This particular photograph is Prefalls Rapid,
 6  and you see the water coming down and then spilling
 7  over a very shallow bedrock ridge that runs across the
 8  river at this point in the reach.
 9      Q.    So these are not photos that you personally
10  took?
11      A.    I did not take this photo, no.
12      Q.    And the website that you got them from, is
13  that shown in the lower right corner?
14      A.    Yes, it's this http://cacreeks.com.
15      Q.    How about the text above the photo; is that
16  yours or is that from the website?
17      A.    That is also from the website.
18      Q.    Okay.  Anything else on Slide 17?
19      A.    No.
20      Q.    Let's go to Slide 18.
21      A.    This is a set of photographs from the same
22  website of the Verde Falls Rapid, and, again, you see
23  the drop.  It's various reported.  Here they say 5 to
24  8 feet.  I've seen 4 feet of drop in other
25  publications, but it's a substantial drop in elevation
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 1  across that rapid.
 2      Q.    And the text on Slide 18, is that also from
 3  the website?
 4      A.    That is also from the website.
 5      Q.    And because you didn't take the photos, do
 6  you know what date these photos were taken?
 7      A.    I do not know.
 8      Q.    Anything else on Slide 18?
 9      A.    No.
10      Q.    So were the photos on Slide 18 and 17 and the
11  ones you got from the website, were those just intended
12  to be representative of conditions on the Verde at some
13  given time?
14      A.    Yes.  I have oblique aerial photographs that
15  I've taken of most of these rapids that I personally
16  took, but I thought these photographs kind of help give
17  a different perspective and maybe a little bit closer
18  perspective of what those rapids actually look like on
19  the ground.
20      Q.    Okay.  Anything else on Slide 18?
21      A.    No.
22      Q.    Okay.  Slide 19 then?
23      A.    Again, similar set of photographs, same
24  website.  This is just continuing to move down the
25  reach, and this is photographs of Rock Garden and
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 1  Palisades Rapid.  I think that must be a similar name
 2  for the same area.
 3            And you can see the river's kind of pushed
 4  over against the older basin-fill materials on the
 5  right side and then you've got a bunch of boulders.  I
 6  imagine those are from alluvial fan deposits from a
 7  tributary that comes in from the left side at that
 8  point.  It squeezes the river over, and you've got some
 9  really big rocks in the river and some fairly messy
10  whitewater at this location.
11      Q.    Anything else on Slide 19?
12      A.    No.
13      Q.    Slide 20?
14      A.    Just, again, continuing to move down the
15  reach.  This is Punk Rock Rapid or it's otherwise known
16  as Turkey Gobbler Rapid.  They rate it as a 3+.  They
17  note at the bottom it's a nasty rapid with some sharp
18  pointy rocks.  So you see that there's some big --
19  there's bedrock control in this area.  There's some big
20  boulders in the reach, some kind of messy whitewater,
21  and some rocks sticking up out that would be
22  challenging for a normal boat that would be used for
23  commerce in this kind of a reach.
24      Q.    And, again, the text on this slide, is this
25  from somebody else's work?
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 1      A.    That was on the website.  That is not my
 2  text.
 3      Q.    Okay.  Anything else on Slide 20?
 4      A.    No.
 5      Q.    Okay.  Slide 21.
 6      A.    Again, moving on downstream, this is a photo
 7  that I took in November of 2013 from the helicopter
 8  overflight.  This is Black Hole Rapid.  You see the
 9  large cobble bar in the center of the river and then
10  some very shallow riffle/rapid areas around either side
11  the.  The channel splits around that island.
12            The island is there because of a constriction
13  at the downstream end, and during really high flows,
14  when large material is moving down the river, there's a
15  backwater that's created by that constriction and
16  causes the large material to dump out, and then as the
17  flows go down, the water sort of goes down and incises
18  along the sides of the bar.  And then you have the
19  riffles and rapids over on the sides.
20      Q.    Okay.  Anything else on Slide 21?
21      A.    No.
22      Q.    Slide 22?
23      A.    And this is just another riffle.  I don't
24  think this one actually has a name, but it's a very
25  shallow area with some whitewater coming along this


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 1901


 1  area.
 2            The overbanks look like fairly low floodplain
 3  surface, but if you look closer, it's mostly the salt
 4  bedrock.  Those would be, I think in geomorphic terms,
 5  they would be called a strath terrace, where the river
 6  is cut down into the bedrock and then you've got older
 7  terrace deposits, very thin veneer of older alluvium up
 8  on the sides.  But the river itself is boxed in within
 9  the bedrock in that area.
10      Q.    And just for the record, you pointed to a
11  riffle.  Is that in the upper portion of the photo?
12      A.    That would be, yes, up in kind of top center
13  of the photo, the white area, just at the end of the
14  trees.
15      Q.    And is that a pool below the riffle?
16      A.    That is a pool below the riffle.
17      Q.    So is this an example of what we heard of the
18  pool and riffle pattern?
19      A.    Yes, this is a good example.
20      Q.    Anything else on Slide 22?
21      A.    No, I think that's --
22                 MR. BREEDLOVE:  I'm sorry.  So this is
23  looking upstream; is that right?
24                 THE WITNESS:  This is looking upstream,
25  yes.
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 1                 MR. BREEDLOVE:  Okay, thank you.
 2                 COMMISSIONER ALLEN:  The date?
 3                 MR. MCGINNIS:  Mr. Allen had a question.
 4                 COMMISSIONER ALLEN:  The date?
 5                 THE WITNESS:  November 2013.
 6                 The flows at the Tangle Creek gage on
 7  the day that we did the overflight were in the range of
 8  185, 190 cfs.
 9  BY MR. MCGINNIS:
10      Q.    Okay.  Moving on to Slide 23.
11      A.    This photo is about eight-tenths of a mile
12  upstream from Verde Hot Springs; again, a photo that I
13  took in November 2013.  We're looking in the upstream
14  direction.  And, again, you see the large cobble bars,
15  deposits along the sides of the river.  The river is
16  cut down.  There's probably some bedrock control in
17  this reach as well.  A good thick riparian corridor
18  along the edge of the channel.  And then you can see
19  whitewater in different areas where you've got very
20  shallow riffles that would limit the draft that would
21  be available for a boat to work its way through this
22  reach as well.
23      Q.    Does it look like there might be some
24  multiple channels there in the middle of the photo?
25      A.    Certainly at higher flows you would have
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 1  flows splitting over the cobble bar at the top.  It's
 2  difficult to tell whether that's another channel or it
 3  might be a trail.  I simply don't remember at this
 4  time.
 5            But, you know, as the flow goes up, you
 6  certainly do have multiple channels in an area like
 7  this.
 8      Q.    Anything else on Slide 23?
 9      A.    That's all on 23.
10      Q.    Anything else on 23?
11      A.    No.
12      Q.    Okay.  So Slide 24.
13      A.    So we're moving downstream through the reach
14  now, and we've looked at a series of photographs of
15  some of the typical rapids in Segment 3, and we're
16  about to move now into Segment 4.
17            I wanted to talk a little bit about the flow
18  regime at the Tangle Creek gage, which is located,
19  actually, near the downstream end of Segment 4, but
20  it's the best representation that we have of the flows
21  in that particular segment of the river upstream from
22  Horseshoe Reservoir.
23            This graph is a flow duration curve, and it
24  represents the percentage of time that the mean daily
25  flows equal or exceed certain values.
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 1            So the bottom line, the solid blue line, is
 2  the actual measured data for the period of record at
 3  the Tangle Creek gage.  The way to read this graph is,
 4  if we look at the 50 percent exceedance, that means
 5  that the flows were less than that half the time, they
 6  were greater than that half the time, and this is a
 7  logarithmic scale, so it's about 250 cubic feet per
 8  second at that location.  And then you can see other
 9  percentages and the corresponding flows for that.
10            The dashed line above that is the flow
11  duration curve that I created from the measured Tangle
12  Creek data, and then I adjusted that to account for the
13  irrigation diversions that occurred during the
14  irrigation season, based on the analysis that
15  Mr. Burtell did.
16            He concluded that there were a total of about
17  320, I think he said 316, cubic feet per second of
18  total diversions upstream from the Tangle Creek gage;
19  and about 43 percent of that, a little less than half,
20  actually returns to the river.
21            So my conclusion from that is then that the
22  flows historically, in the absence of those diversions,
23  would have been about 185, somewhere in the 180 to 190
24  cfs range higher than they are today.  And that
25  primarily affects the lower end of the flow duration
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 1  curve.  So I'm showing the adjustment there.
 2            So that causes the median flow -- the
 3  50th percentile is actually 240 cfs.  That would go up
 4  to about 320 cubic feet per second.
 5      Q.    So in coming to the dashed line on this
 6  Slide 24, did you just depict the data that Mr. Burtell
 7  had done in his analysis, or did you do any independent
 8  determination of the data?
 9      A.    I read his report.  His approach to coming up
10  with those numbers seemed very plausible to me.  It
11  seemed like he based that on good, solid information,
12  and so I felt comfortable relying on the number that he
13  came up with.
14            So my analysis basically involved taking his
15  numbers and then adding that back into the measured
16  gage data at the Tangle Creek gage to come up with the
17  record that ultimately results in this dashed curve.
18      Q.    And you mentioned that this was a logarithmic
19  graph.
20      A.    Yes.  Yes.
21      Q.    Is that why the horizontal axis -- the
22  vertical axis looks strange?
23      A.    Yes.  It's sort of spread out in the lower
24  ranges and compressed in the higher ranges.  It's just
25  a way that mathematicians, engineers, scientists


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 1906


 1  attempt to transform the data so it's more linear so
 2  that you can see the magnitudes of the flows and the
 3  relationships better.
 4      Q.    Okay.  Anything else on Slide 24?
 5      A.    No.
 6      Q.    Slide 25.
 7      A.    I included this plot basically to illustrate
 8  that we have a -- the measured record in the system is
 9  really relatively short, and particularly short when
10  you think in the context of trying to understand what
11  this river was like in its ordinary and natural
12  condition.
13            We're fortunate enough to have a nice study
14  by Meko and Hirschboeck that used tree ring information
15  to extend the record back some almost 700 years, based
16  on the tree rings from a suite of trees that they
17  sampled throughout part of the basin.  They did a
18  correlation from the modern record with the sizes of
19  the rings and so on, and used that to then project the
20  tree ring data backwards and estimate from that the
21  annual flows that occurred in the system.
22            The primary point of this graph is to show
23  the modern record is represented just on the far right
24  portion of the graph by these red, fairly short lines.
25  The full record from their re-creation of that record
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 1  is represented by the black lines.
 2            And you can see that the statistical
 3  parameters, the mean values, the variability in the
 4  data is very similar between the very short record and
 5  the long record.  And, in fact, from a statistical
 6  perspective, there is significant correlation.  The
 7  means, basically, are essentially the same.  The
 8  variability or the variance of the data are the same.
 9            So the conclusion from that is that even
10  though we have had irrigation diversions and so on that
11  altered the flows somewhat in the lower end of the
12  range, over the full period the flows today are very
13  similar to what they were historically.
14      Q.    So on this graph, the vertical axis is what?
15      A.    Yeah, the vertical axis is the annual flow
16  volume in thousands of acre-feet.  So the 1,000
17  actually corresponds to 1 million acre-feet of runoff,
18  and so on.
19      Q.    How about the horizontal axis?
20      A.    And then the horizontal axis is time.  So
21  this is 1300, here's 2000, and we're showing data out
22  into the early 2000s.
23      Q.    And the blue dots, are those all data points?
24      A.    Yes.  So each of those dots is the estimated
25  annual runoff for the particular year that's being
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 1  plotted there.
 2      Q.    And does this graph show that the diversions
 3  haven't affected the river at all?
 4      A.    No, it doesn't show that at all.  It's really
 5  more reflective of the high flow regime.  The
 6  diversions do, obviously, affect the low to moderate
 7  flows, and I showed that in the earlier graph.  The
 8  estimate is somewhere between 180 and 190 cfs is being
 9  taken out of the river or was taken out of the river
10  during the measured period of record.
11      Q.    Anything else on Slide 25?
12      A.    No.
13      Q.    Okay.  Slide 26 then, what's that?
14      A.    So this is a, apparently somewhat dark, hard
15  to read, slide that shows Segment 4.  Segment 4 is
16  about 36 miles long.  It runs from Verde Hot Spring
17  down to the head of Horseshoe Reservoir.  The gradient
18  through that reach is similar to Segment 3, slightly
19  flatter.  Segment 3 was 19 feet per mile.  This is
20  about 17 feet per mile.
21            There are 13 named rapids in Segment 4.  Five
22  of those are rated as Class III and eight of them are
23  rated as Class II rapids.
24      Q.    Anything else on Slide 26?
25      A.    No, other than to point out that the color
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 1  coding on the rapids is the same as it was on the
 2  earlier photograph, so that the darker oranges imply a
 3  higher rating on the rapids.
 4      Q.    And the color coding comes out a lot better
 5  on paper than it does on the wall here?
 6      A.    It does indeed, yes.
 7      Q.    Slide 27.
 8      A.    So, again, I just wanted to go through a
 9  series of photographs of some of the rapids and
10  interesting areas along this reach.  This happens to be
11  a photograph that I took in November 2013.  Again, the
12  flows are in the 190ish range at the Tangle Creek gage.
13  This is a photo of Shoots and Ladders Rapid.  It's
14  rated as a Class III.  You actually see two areas here.
15  I think this is actually the rapid down in the lower
16  left corner.  There's a shallow riffle up in the center
17  of the photograph.
18            The river is bounded on the right side by a
19  high elevation cobble bar that's created at really high
20  flows, such as occurred in the '93 flood, for example.
21  And then the left side is bounded by, it appears to be,
22  bedrock in this particular photograph?
23      Q.    And when you say right side or left side, are
24  you referring to as you're going down the river?
25      A.    Yes.  As a hydrologist, we always take a
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 1  downstream-looking viewpoint.  So when I talk about the
 2  right side, it's as if I was facing downstream.  That
 3  would be on my right.  And then left would be the
 4  opposite.
 5      Q.    Anything else on Slide 27?
 6      A.    No.
 7      Q.    Slide 28?
 8      A.    So this is a set of photographs, again, from
 9  that same website that we discussed earlier; not
10  photographs that I took.  The textual description is
11  also not something that I wrote; but I think it's just
12  a good, sort of a different viewpoint of Gnarly Rock
13  Bar Rapid from the ground level.  And you see the large
14  boulders in the channel that create the rapid, and then
15  there's a shoal bar here that creates, looks like, a
16  couple, 2 to 3, foot drop in the water surface
17  elevation at this point.
18      Q.    Anything else on Slide 28?
19      A.    No.
20      Q.    Let's go to Slide 29.
21      A.    Perhaps I should have switched these two
22  slides, the order of them.  This is the same area.
23  This is a photo that I actually took in November 2013.
24  And so if we go back to the earlier photograph, the
25  right-hand one shows the sharp drop, the shoal bar, and
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 1  you can see that clearly in this photograph.  It's this
 2  feature right here.  So, again, these areas limit the
 3  draft that's available to navigate a boat through that
 4  particular area.
 5      Q.    Okay.  Is that all on Slide 29?
 6      A.    Yes.
 7      Q.    Slide 30.
 8      A.    Again, another photograph of a
 9  boulder-riffle-constricted area near the Tangle Creek
10  confluence, actually.  And, again, just illustrating an
11  area that would severely limit the draft that's
12  available for navigation.
13      Q.    And upstream from that riffle, is that a
14  pool?
15      A.    That is a pool.  This is, again, a typical
16  riffle-pool type system.
17      Q.    And do you see some sandbars or gravel bars
18  or something at the top of that photo?
19      A.    There are bars in the channel upstream from
20  there that would imply the water is fairly shallow, and
21  it sort of meanders between those two.  You have a
22  fairly thick riparian corridor along the sides.  The
23  river is essentially confined on the right side by a
24  very high-elevation cobble bar, and then on the left
25  side you've got bedrock confining the river.
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 1      Q.    Okay.  Can we move on to Slide 31 then?
 2      A.    Okay.  Another area just upstream from Fossil
 3  Creek, actually; a similar situation.  You can see here
 4  that the channel is basically lined with thick
 5  vegetation.  The size of the flow paths through there
 6  is fairly limited because the material is very stable,
 7  and it's allowed that vegetation to take hold and
 8  flourish in the valley bottom there.  Even during high
 9  flows, there isn't enough energy to mobilize the
10  material that that vegetation is rooted in, and so it
11  tends to be fairly robust.  And, again, that limits the
12  ability of, you know, the area that's available to boat
13  through.
14      Q.    The upper part of the photo there, is that a
15  pool?
16      A.    That is also a pool, yes.
17      Q.    Below the pool, can you even tell from the
18  air where the river is?
19      A.    No, you can't.
20      Q.    Okay.  Moving on to Slide 32.
21      A.    So back in around 2002, we were retained by
22  Salt River Project to assist them with a study of the
23  riparian vegetation processes along the river.  We
24  worked in conjunction with another natural resource
25  consulting firm to do the study.  Our role was to
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 1  analyze the geomorphology of the reach, understand the
 2  magnitudes of the flow, the energy that's available to
 3  move sediment and impact the riparian vegetation.
 4            So in the course of that study, we collected
 5  detailed data at three sites in the reach.  We did some
 6  very detailed hydraulic analysis of that data.  We
 7  collected sediment samples, bed and bank material,
 8  primarily; and then we did analyses to figure out over
 9  what range of flows that material would be mobilized.
10            And the relevance of that is, if it can
11  mobilize the material around the riparian vegetation,
12  then it tends to, during high flows, wash the
13  vegetation out, and that controls the location of the
14  riparian corridor.
15            It also affects the behavior of the river in
16  terms of the deposition of cobble bars, the movement
17  and adjustment of riffles, and so on, in the alluvial
18  reaches.  So we wanted to know over what range of flows
19  the bed would be mobile.
20            So I wanted to talk a little bit about the
21  results from our analysis at those three sites.
22            The most upstream site is right at the
23  downstream end of Segment 4, just upstream from the
24  tailwater from Horseshoe Dam.
25      Q.    Is that shown by the green triangle there?
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 1      A.    Yes.  It's the green triangle at the top
 2  named MEI (2003) Site 1.  MEI (2003), MEI was my old
 3  firm, Mussetter Engineering.  We published our report
 4  in 2003 for this.
 5            And the Tangle Creek gage is actually located
 6  at the very upstream end of our study site, and we
 7  intentionally chose that site because we had a really
 8  solid flow record to base our analysis on at that site.
 9      Q.    And what are the yellow circles with the
10  lines through them on this graph, this picture?
11      A.    Yeah, so those symbols, the top one is --
12  those are the gages, basically.  So the top one is the
13  Tangle Creek gage, and then the bottom one is the below
14  Bartlett Dam gage.  So one of the sites is between
15  Horseshoe and Bartlett.  The other site is just
16  below -- Site No. 3 is just below Bartlett Dam.
17      Q.    Okay.  Anything else on Slide 32?
18      A.    No.
19                 COMMISSIONER ALLEN:  What was the date,
20  again?
21                 THE WITNESS:  Of the study?
22                 COMMISSIONER ALLEN:  Yeah, of when you
23  took the samples and --
24                 THE WITNESS:  We collected the data in
25  November of -- either October or November of 2002.  I
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 1  don't remember the exact month, but late 2002.
 2  BY MR. MCGINNIS:
 3      Q.    And then was your study concluded in 2003?
 4      A.    And the study was actually completed in 2003.
 5                 COMMISSIONER ALLEN:  And what was the
 6  base flow or the flow in the channel at that point in
 7  time?
 8                 THE WITNESS:  Again, I believe it was in
 9  the range of 200 cubic feet per second at the Tangle
10  Creek gage.
11  BY MR. MCGINNIS:
12      Q.    I was just waiting to see if Commissioner
13  Allen had any more questions.
14                 COMMISSIONER ALLEN:  Well, the question
15  that I really had was, in terms of looking at the
16  photo, in the area above Bartlett Dam --
17                 THE WITNESS:  Yes.
18                 COMMISSIONER ALLEN:  -- it shows no
19  water in the river; no water in the lake, essentially.
20                 THE WITNESS:  Right.
21                 COMMISSIONER ALLEN:  So I think it's
22  important to note that 2002 rainfall was extremely low,
23  and it had been low for quite some time.
24                 THE WITNESS:  Yes.  So as I'll explain,
25  though, it was sort of fortunate for us that the flows
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 1  were low during that time period, because it made it a
 2  lot more convenient to collect the data.  But our
 3  analysis considered the full range of flows.  We
 4  developed models, and as you'll see in a few minutes,
 5  we ran discharges through those models that went up to
 6  basically the highest flows that occur in the reach.
 7  And so our analysis wasn't just limited to the
 8  conditions that were there when we collected the data.
 9  BY MR. MCGINNIS:
10      Q.    Again.  Should we go on to Slide 33?
11      A.    Okay.  So this is an oblique aerial
12  photograph that I took from a helicopter in conjunction
13  with our fieldwork at that site.  This is the Site 1
14  right below the Tangle Creek gage.  Actually, the gage
15  itself is located on the right bank, right about at the
16  downstream end of that sort of scarp in the hillside up
17  in the upper right of the corner or right of the
18  photograph.  Sorry.
19            And our site ran basically from this
20  constriction here, it's a hydraulic control, on up
21  through -- we collected detailed field data through the
22  reach up to about this tributary.  And then there was a
23  LiDAR topographic survey that had been done by Salt
24  River Project for that part of the reach, and we used
25  the data from that LiDAR survey to extend our model up
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 1  past the Tangle Creek gage, primarily so that we had
 2  another good set of data to calibrate the model,
 3  modeled water-surface elevations, with.
 4      Q.    So this photograph on Slide 33 wasn't from
 5  your November 2013 helicopter trip.  Was it from a
 6  different helicopter trip?
 7      A.    This was from a November 2002 trip, yes.
 8      Q.    Anything else on Slide 33?
 9      A.    No, I think that's good.
10      Q.    Okay.  Slide 34 then.
11      A.    So, actually, there is one more point on the
12  Slide 33 that I should make.
13            This is a typical area that we selected
14  basically to do the riparian vegetation studies.  At
15  that time we were not thinking about the navigability
16  issues.  So there was no connotation in the selection
17  to any particular aspect of the navigability.  It would
18  not be the most limiting area along the river to
19  navigation in that particular reach, but it does have
20  some interesting features that allow us to talk about
21  the issue in retrospect.
22      Q.    And Horseshoe Reservoir on this slide would
23  be, actually, beneath the slide, right?
24      A.    It's off the page to the bottom, yes.
25      Q.    Slide 34 now?
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 1      A.    So this is a plot.  It was included in the
 2  2003 report basically to demonstrate that the hydraulic
 3  model was well-calibrated to the measured water
 4  surfaces.
 5            Actually, apparently I misspoke a little bit
 6  in response to Mr. Allen's question earlier.  The
 7  discharges range from about 260 to 300 cubic feet per
 8  second at that particular site during the time we were
 9  collecting our data in November 2002.
10            The horizontal axis is distance along the
11  river in feet.  The vertical axis is elevation, again,
12  in feet.  The bottom solid black line is the -- we call
13  it the thalweg profile or it's the minimum bed
14  elevation across each cross-section.  So it's a
15  longitudinal profile of the river, the lowest elevation
16  at each surveyed area.
17            The data points that you see scattered above
18  that line are water-surface elevations that we surveyed
19  in conjunction with our data collection during that
20  November 2002 survey.  And, again, the discharges that
21  corresponded to those data points range from about
22  260 to 300 cubic feet per second.
23            And then the two different-colored blue lines
24  represent our predicted -- the model-predicted
25  water-surface elevations through the site at the


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 1919


 1  lower -- the light-colored one is at 259 cfs, and the
 2  darker colored one at the top is 300 cubic feet per
 3  second.
 4            And so the conclusion for the report is that
 5  the model is well-calibrated, at least at that range of
 6  flows.  The lines go basically right through the middle
 7  of all of the measured data points.  It correctly
 8  predicts the sharp drops in water-surface elevation at
 9  the various riffles through the reach, and then it also
10  matches in the pool areas, which are these deeper
11  areas.
12            One way, with respect to the navigability
13  question, to interpret this plot is the difference
14  between the water-surface elevation, the blue lines,
15  and the black line is actually the flow depth, the
16  maximum depth of flow across the cross-section at that
17  particular location.
18            So as you can see, at 300 cfs at the very
19  upstream end of the reach, and this is going to be --
20  well, it's some distance downstream from the gage.
21  This is actually only showing the cross-sections that
22  we surveyed.
23            At 300 cubic feet per second, the difference
24  between the black line at the head of that riffle and
25  the water surface is on the order of 2 feet, a foot and
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 1  a half to 2 feet.  So that's the maximum depth in the
 2  cross-section.
 3            Of course, that's only at one point across
 4  the cross-section or a fairly limited width.  The
 5  depths across the bulk of the cross-section obviously
 6  would be somewhat smaller than that.
 7      Q.    So just so I understand the graph, the
 8  horizontal access is feet from a particular point?
 9      A.    Yes, and it's just an arbitrary -- the zero
10  point is an arbitrary location that we selected just
11  for convenience.
12      Q.    Is the zero point somewhere within your study
13  area?
14      A.    It's actually a little bit outside the study
15  area.
16      Q.    And so the whole graph across the horizontal
17  axis is roughly a mile?
18      A.    That's correct.
19      Q.    And then let's say at 4,500 feet, roughly --
20      A.    Yes.
21      Q.    -- you said the depth there between those two
22  lines was a foot and a half to 2 feet?
23      A.    Be at a foot and a half and 2 foot.
24      Q.    And then down at, say, 2,700, how deep is it
25  there?


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 1921


 1      A.    Yeah, gosh, it's probably close to 6 to
 2  8 feet in that area.  Each of the main grid lines is
 3  5 feet there.  So it's a bit more than one grid line.
 4  Probably 7 feet.  But --
 5      Q.    So do those two -- I'm sorry, go ahead.
 6      A.    I mean this is a good illustration of the
 7  riffle-pool character of the reach.  This deep area
 8  here, this deep area here being around 2,500 to 3,000,
 9  between 3,500 and 4,000 is a pool, and then these high
10  spots are the cobble riffles that occur along the reach
11  that control those pools.
12      Q.    And is there quite a bit of slope in both the
13  water-surface elevation and the bed elevation, just in
14  this one mile?
15      A.    Yes, there is.  Actually, the gradient of
16  this reach is somewhat flatter than the overall reach.
17  It's about 14 feet per mile.  So it drops, you know,
18  10 to 14 feet across the distance that's shown on this,
19  in this graph, the average gradient.
20      Q.    And what did you say the slope was back when
21  we were talking about Segment 3?
22      A.    Segment 3 was 19 feet per mile; and
23  Segment 4, which this is at the downstream end of
24  Segment 4, actually, is about 17.
25      Q.    Anything else on Slide 34?
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 1      A.    No.
 2      Q.    Slide 35 then.
 3      A.    So 35 is a plot that was actually presented
 4  in our 2003 report, and it basically shows the
 5  relationship between the average depth across the
 6  cross-section and the discharge in the river at that
 7  point for three of the surveyed cross-sections.  And
 8  these are, actually, the three riffle cross-sections
 9  that were presented, the areas where it's relatively
10  shallow in the previous plot.
11            And what this shows is that
12  Cross-Section 5 -- let's go back to the top plot.  So
13  that's this cross-section here that's actually slightly
14  downstream from the head of the riffle.
15      Q.    And you're pointing at it's about 4,000 on
16  the horizontal axis?
17      A.    Sorry.  It's at Station 4,000, yes.
18            So this is the relationship at that
19  cross-section, and it basically shows that the average
20  depth across that cross-section is in the range of a
21  foot and a half up to about -- each one of these lines,
22  vertical lines, is 100 cfs.  So it's at about a foot
23  and a half up to about 500 cfs, and then it begins to
24  go up; and it doesn't exceed 2 feet, which I think is
25  one of the standards that I've heard used for a
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 1  practical depth for navigability, until you exceed
 2  800 cubic feet per second at that particular
 3  cross-section.
 4            And if you remember from the flow duration
 5  curve, 800 cfs is a flow that, you know, on an annual
 6  basis doesn't happen all that often.
 7      Q.    And these, I think -- did you say these were
 8  the cross-sections at the riffles, essentially?
 9      A.    Yes.  5 is actually a little bit downstream
10  from the head of the riffle.  It's a bit deeper than
11  the actual head of the riffle.
12      Q.    If you did the same thing at the pools, the
13  cross-sections of the pools, would this graph look
14  different?
15      A.    The lines would be way above these lines.
16      Q.    Anything else on Slide 35?
17      A.    No.
18      Q.    Slide 36.
19      A.    So I included this just as a point.  We've
20  been talking about discharges and relative depths at
21  one of our study sites with respect to the
22  navigability, and I thought this was an interesting
23  clip from the American Whitewater website relative to
24  the Tangle Creek gage, which is very close to the
25  location we just talked about.
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 1            On the particular day that this was captured,
 2  the flow was 252 cfs, and they say there that's too low
 3  to be boatable.  So not out of the range.  We've talked
 4  about discharges in the range of a few hundred up to
 5  800 cfs.  Even American Whitewater thinks 250 is too
 6  low to be practicably boatable.
 7      Q.    And that's just the opinion off of one
 8  website?
 9      A.    It's just the opinion off of one website, and
10  they're actually talking about recreational boating in
11  this context as well.
12      Q.    Anything else on Slide 36?
13      A.    No.
14      Q.    Slide 37.
15      A.    So then moving down the river, the next
16  segment is Segment 5.  It runs from Horseshoe Reservoir
17  down to the confluence with the Salt River, so Bartlett
18  Dam and the reservoir are actually within this reach.
19  The total length of the reach is about 52 miles, and it
20  is somewhat flatter than the upstream reaches.  It's
21  about 13 feet per mile from Horseshoe Reservoir down to
22  the Salt River confluence.
23            I'm showing the river miles with the red dots
24  on the figure.  Again, our MEI study sites are the
25  green triangle.  The gages are the yellow curves.  The
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 1  darker area around the outside is actually the
 2  contributing drainage area along that portion of the
 3  reach.
 4      Q.    And your three sites from your 2003 riparian
 5  vegetation study, were they all in Segment 5 or just --
 6  was one of them in Segment 4?
 7      A.    Site 1 is at the very downstream end of
 8  Segment 4.  The other two sites are within Segment 5.
 9      Q.    In these slides, you're using the segments
10  from the State Land Department's report, Mr. Fuller's
11  report?
12      A.    Yes.  As I said on Friday, from my evaluation
13  of the information, I don't believe any parts of this
14  river actually meet the standards for being a navigable
15  river.  But, nonetheless, the characteristics of the
16  river vary through the reach, and the segmentation
17  that's been suggested by State Land Department is a
18  convenient way of breaking the river down to talk about
19  the various characteristics.
20      Q.    Okay.  Anything else on Slide 37?
21      A.    No.
22      Q.    Okay.  Let's go to Slide 38.
23      A.    So we've heard a lot of testimony -- I've
24  presented some; Dr. Schumm previously presented some --
25  about the braided character of the river.  The two
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 1  reaches we just talked about really don't fit that
 2  model.  They're not braided segments of the river.  The
 3  reason the navigability would be limited in those
 4  reaches is different from the reasons that we would say
 5  that a braided river is not navigable.
 6            Reach 5, good parts of that actually are in
 7  that category, and so it's important to talk about the
 8  braiding concepts as we move through Reach 5.
 9      Q.    Let me interrupt just so we're clear.  When
10  you talked about the two segments you just talked
11  about, what segments are you referring to?
12      A.    Sorry.  Segments 3 and 4 do not fit the
13  braided model that we've heard so much about in these
14  proceedings.
15            Segment 5 -- I think I misspoke earlier and
16  said Reach.  Segment 5 does fit that model in many
17  locations.
18            So this plot that we're looking at on
19  Slide 38 is simply to illustrate the variability in the
20  annual flows below what is now Bartlett Dam.  These are
21  pre-Bartlett Dam discharges.  And specifically
22  illustrating the high flows that occurred in the 1890s
23  and the early part of the 1900s, just prior to
24  statehood, and it helps explain why the river in the
25  earlier photographs looked the way it did in terms of
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 1  the braiding character, and also explains part of the
 2  reason why at the date of statehood and prior to that
 3  period, you had periods where the river would have had
 4  a very strongly braided character.  But --
 5      Q.    Okay.  I'm sorry.  This graph goes up to
 6  about 1935, right?
 7      A.    Yes.
 8      Q.    Is that before Horseshoe Reservoir was built?
 9      A.    Yes.
10      Q.    And was it before Bartlett was built?
11      A.    I believe Bartlett was closed in 1938.
12  Horseshoe was closed in the late '40s, 1946 maybe.
13      Q.    And were there dams on the Salt River prior
14  to this time?
15      A.    Yes, Roosevelt Dam.
16      Q.    And would that have affected the flows here
17  in the reach you're talking about?
18      A.    No.  No.
19      Q.    Okay.  Anything else on Slide 38?
20      A.    So note that the last dates are 1935 on this
21  figure.  We are fortunate enough to have some old
22  aerial photographs from right at the end of that period
23  that I show the flows for.  This is actually the
24  location of the Horseshoe Dam site.  Horseshoe Dam I
25  believe was right at this constriction in the valley,
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 1  taken in 1934, sometime after those large floods had
 2  occurred, a decade or so.
 3      Q.    I'm sorry.  You've moved on to Slide 39 now.
 4      A.    I'm sorry.  I'm speaking to Slide 39 now.
 5      Q.    Sorry.
 6      A.    So in this photograph, in spite of the
 7  constriction that you see where the dam itself is
 8  located, you definitely see the braiding character of
 9  the flood channel of the river, both upstream from that
10  constriction and then downstream as well.
11  Significantly less riparian vegetation in this
12  photograph than you saw in the photographs that I
13  showed earlier; and, of course, this area in the upper
14  part of the photograph, this bare area, is now under
15  the pool of Horseshoe Reservoir at this time.
16      Q.    Okay.  Anything else on Slide 39?
17      A.    No.
18                 MR. BREEDLOVE:  I just have one simple
19  question.  How were these pictures taken?  Do you know
20  how these --
21                 COMMISSIONER ALLEN:  These were aerials.
22                 MR. BREEDLOVE:  Yeah, aerial photo, I
23  know; but by blimp or something?  How did that work in
24  1934?
25                 CHAIRMAN NOBLE:  Didn't they have
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 1  airplanes by then?
 2                 MR. BREEDLOVE:  That's pretty high.  I
 3  don't know.  Just curious.
 4                 THE WITNESS:  I assume it was from an
 5  aircraft.  I don't know.
 6                 MR. BREEDLOVE:  It wasn't satellite.
 7                 COMMISSIONER ALLEN:  By aircraft, yeah.
 8                 MR. MCGINNIS:  Somebody got up pretty
 9  high to take it.
10                 COMMISSIONER ALLEN:  These were some of
11  the first aerials that were taken in this particular
12  area.
13                 MR. BREEDLOVE:  Yeah, I'm sure.  Sorry.
14  BY MR. MCGINNIS:
15      Q.    Okay, that was Slide 39.  Now we're onto
16  Slide 40; is that right?
17      A.    Yes, and I want to point out these
18  photographs were also presented in Dr. Schumm's
19  testimony in the earlier proceedings as well.  So
20  you've seen these before.
21            This is just another photograph showing the
22  braided character of the river.  This one is down near
23  the bottom of the Fort McDowell Indian Reservation, the
24  lower end of the Reservation on the lower part of the
25  river.
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 1            And you see the wide, bare cobble-sand-gravel
 2  bar and then the low flow channel that kind of snakes
 3  around.  You see some evidence of the high flow
 4  channels around the side.  Down at the lower end you
 5  see a very shallow flow along the left side.  We're
 6  looking downstream as we look to the bottom of the
 7  photograph now.  And then you see the water, very
 8  shallow flow shoaling across, incising into those
 9  sand-gravel bars at that location as well.
10                 MR. MCGINNIS:  I think Commissioner
11  Allen had a question.
12                 COMMISSIONER ALLEN:  Do you have a date
13  aside from the year?
14                 THE WITNESS:  I do not know the specific
15  date of these photographs.
16                 COMMISSIONER ALLEN:  It should be marked
17  on the photograph itself, the date.  But I have no
18  idea, based on this, whether it was low flow, medium,
19  high flow, or what we're talking about in this regard.
20                 THE WITNESS:  You know, I don't know
21  the answer to that.  I think it's probably fairly low
22  flow.
23                 COMMISSIONER ALLEN:  Yeah, I would
24  assume that that were the case.
25                 THE WITNESS:  Yeah.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 1931


 1  BY MR. MCGINNIS:
 2      Q.    Anything else on Slide 40?
 3      A.    No.
 4      Q.    Slide 41?
 5      A.    And then this is another photograph of that
 6  same set that's taken just very downstream end.  This
 7  is the Salt River coming sort of obliquely across the
 8  bottom of the photograph.  You see some deposits right
 9  at the mouth of the Verde River that comes from the top
10  of the photo down.
11            Similar area, and you see the shoaling across
12  the bars in this area.  You see multiple channels in
13  here.  So, again, just illustrating the braided nature
14  of the channel down in this area, very wide.  At the
15  flows that you see here, you can see the sandbars, the
16  shaded areas in the center of the photograph.  The
17  flows would have been very wide and very, very shallow
18  in most of the area along here.
19      Q.    And, again, the '34 photo was before
20  Horseshoe and Bartlett?
21      A.    Yes.
22      Q.    Would it have been post some diversions
23  upstream on the Verde?
24      A.    It would have been, yes.
25      Q.    Anything else on Slide 41?
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 1      A.    No.
 2      Q.    Okay.  Slide 42.
 3      A.    So now I have a series of photographs that
 4  show what the various segments of that -- or various
 5  portions of that river look like today.  These
 6  photographs were taken, again, during my November 2013
 7  overflight.
 8      Q.    And are these in Segment 5?
 9      A.    And these are in Segment 5.  This particular
10  photograph on Slide 42 is looking in the upstream
11  direction.  It's about 2 and a half miles downstream
12  from Horseshoe Dam, so it's between Horseshoe and
13  Bartlett.
14            The main point of this, it shows the sort of
15  riffle-pool character.  You see a fairly large pool
16  near the top of the photograph along the road.  You see
17  another pool in the foreground along the bottom, and
18  then you see some very messy split flow channels.
19  There are shallow riffles within the vegetation that
20  you can't see here.  So narrow channel, very shallow
21  channel, riffles within the vegetated area that you see
22  here.
23      Q.    Slide 43.
24      A.    We've moved another 2 miles or so.  No,
25  that's not true.  We're 4 and a half miles downstream
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 1  from Bartlett Dam, actually, at this location.  The
 2  other one was between Bartlett and Horseshoe.  This is
 3  Slide 43.
 4            Similar area.  There's bedrock in the middle
 5  of the channel.  This white area is a bedrock outcrop.
 6  It's very stable so that's what's allowed this riparian
 7  vegetation to establish and flourish in that area.
 8  You've got a pool upstream from the riffle.  You can
 9  see one piece of riffle in the very bottom and then
10  it's tailing out into another pool; high-elevation
11  gravel bars that are deposited in that area during the
12  really high flood flows.
13      Q.    Slide 44.
14      A.    44 is another view looking upstream near
15  Rio Verde.  I show this mainly because it shows a very
16  distinct, very shallow riffle about in the center of
17  the photograph downstream from a long pool.  There's
18  another pool below that.  And then we see some flows
19  splitting around to the side, coming back into the
20  channel through the thick riparian vegetation corridor.
21      Q.    And is this photo on Slide 44 downstream from
22  both Horseshoe and Bartlett?
23      A.    It is, yes.
24      Q.    Slide 45.
25      A.    Yes.  So, again, I want to spend just a few
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 1  minutes talking about the relevant results from the
 2  study at the two sites from our 2003 work that are
 3  located in Segment 5.  This is a photograph of Site
 4  No. 2 that's located between the two reservoirs.
 5            This photo, again, I took this in November
 6  2002 from a helicopter overflight.  We're looking now
 7  in the downstream direction.  So the left side of the
 8  river is controlled by -- those are primarily
 9  basin-fill sediments.  They're very erosion-resistant,
10  and so the channel is cut into the side of those.
11            The right side is a large gravel-cobble bar.
12  We see a tributary coming down just in the lower left
13  corner of the photograph.  So this area in the corner
14  of the photograph on the right side of the river is the
15  alluvial fan that's been deposited from the material
16  that came out of that tributary.
17            So we surveyed a number of cross-sections
18  from this constriction down at the lower end.  This
19  sort of circular area in the upper right corner is
20  another tributary alluvial fan; constricts the river.
21  At really high flows you get backwater or it sort of
22  dams the river up, makes the gradient flat, and that's
23  the reason that these gravel bars form.  And then as
24  the flow goes down, the river dissects back into those
25  gravel bars, and you're left with a narrower channel
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 1  and cobbly, riffly area.
 2            So this is a view of our Site No. 2.
 3      Q.    Okay.  Can we move on to Slide 46?
 4      A.    So Slide 46 is the same type of information
 5  that we looked at earlier for Study Site 1.  The bottom
 6  solid dark blue line is the minimum bed elevation
 7  profile along the site.  The site's about 3,000 feet
 8  long and extends from our Station 1,500 up to about
 9  4,500.  You can see two areas that would be riffles or
10  shallow, steep zones, and then those are separated by
11  the pools that we've been talking about.
12            The pink and sort of light blue line at the
13  top are our calibration profiles.  The flows, when we
14  collected our data there, were in the range of 225 to
15  250 cubic feet per second.  The measured water-surface
16  elevations on either side of the channel are the
17  symbols that are shown along the upper line in the
18  plot, and then the solid lines are our modeled
19  water-surface elevations, again, showing that our model
20  calibrates very well to the measured data at this
21  discharge.
22      Q.    And at this site the water level elevations,
23  at least in the pool sections, are pretty flat, right?
24      A.    They're very flat, yes.
25      Q.    Do you have any idea why that is?
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 1      A.    Well, it's because the hydraulic control for
 2  the behavior of the water in those pools is actually
 3  the riffle or the shallower area at the downstream end.
 4  So it acts sort of like a dam, and the water has to
 5  build up to a certain level to be able to force it over
 6  the riffle.  And because of that, you have such a wide
 7  cross-section that there isn't very much energy loss
 8  through those pools, and so you end up with a really
 9  flat water surface slope through the pools.
10      Q.    On your legend for this photo, you have
11  the -- I guess it's the blue line that says
12  Channel Thalweg.
13      A.    Yes.
14      Q.    And I think you referred earlier, when you
15  were talking about this slide, to the minimum surface
16  elevation being that same line?
17      A.    Yes.  So if you think about a cross-section
18  profile that would run across the river perpendicular
19  to the direction the flow is going, the thalweg is
20  actually the deepest point or the lowest elevation
21  point across that cross-section.
22      Q.    So the lowest surface elevation from sea
23  level is also the deepest point of the channel; is that
24  right?
25      A.    In most cases that's true.  If there's strong
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 1  two, three-dimensional flow effects, that isn't always
 2  the case; but in general, yes, that is the deepest
 3  point.
 4      Q.    Anything else on Slide 46?
 5      A.    Well, I did want to point out, again, at this
 6  225 to 250 cfs discharge that we model in this plot,
 7  the depths over the riffle in the center of the site
 8  and, also, at the downstream end are, again, in the
 9  range of a foot and a half to 2 feet at this discharge.
10      Q.    And this site is downstream from Horseshoe
11  and Bartlett?
12      A.    This site is between Horseshoe and Bartlett.
13      Q.    Okay.  Slide 47.
14      A.    So Slide 47, again, it's the same as the one
15  that we looked at earlier; the two riffle
16  cross-sections that were surveyed there,
17  Cross-Section 2 and 4.  We're showing the relationship
18  between the average depth across the cross-section and
19  the discharge.
20            So as we talked earlier, at Cross-Section 2
21  the downstream riffle, we need approximately, what,
22  two, three, four, five, about 600 cubic feet per second
23  to exceed 2 feet of average depth across the
24  cross-section.  And at the upstream shallower area, it
25  takes more than 1,000 cubic feet per second to get up
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 1  to the 2 feet of average depth across the
 2  cross-section.
 3      Q.    And the significance of the 2 feet is
 4  something you've heard of as a navigability standard?
 5      A.    I've heard discussions that that would be
 6  sort of a minimum threshold for practical commercial
 7  navigability.
 8      Q.    I think Commissioner Allen has a question.
 9                 THE WITNESS:  Sure.
10                 COMMISSIONER ALLEN:  In this particular
11  case, the lead depth is not the depth at the thalweg,
12  though.
13                 THE WITNESS:  That is correct.  That's
14  correct.
15                 COMMISSIONER ALLEN:  So it grades up to
16  zero at the side of the channel and zero on the other
17  side.
18                 THE WITNESS:  That's right.  That's
19  right.
20  BY MR. MCGINNIS:
21      Q.    Anything else on Slide 47?
22      A.    No.
23      Q.    Let's move on to Slide 48.
24      A.    So then if we move on downstream to our Study
25  Site 3, this is located, I believe, about 4 miles


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 1939


 1  downstream from Bartlett Dam.  It's a very wide area in
 2  the river.  This is a photograph that I took in
 3  November 2002, again, from the helicopter.  We're
 4  looking in the upstream direction, and the survey
 5  cross-section is extended basically from the lower left
 6  of the photo up to just above the riffle where the flow
 7  comes across sort of in the center of the photograph.
 8      Q.    Okay.  Slide 49.
 9      A.    Again, 49 is the same kind of plot we just
10  looked at.  The bottom black line is the thalweg
11  profile of the river, the measured water surfaces are
12  the symbols, and then the modeled water surfaces.
13            The flow was more variable during the time we
14  were collecting our data at this site.  It ranged from
15  3 to 500 cubic feet per second, and so we've modeled
16  both of those discharges, and you see the differences
17  in the water-surface elevation.  And, again, you see
18  the very sharp breaks in the water surface at the
19  riffles near our Cross-Section 6 and then
20  Cross-Section 4 at the downstream end and -- or, sorry,
21  in the middle of the site and then another riffle at
22  the downstream end of the site.
23            If we go back up to the photograph, this
24  riffle at approximately Station 10,500 is the area
25  where the channel comes across from the left side --
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 1  again, downstream view; we're looking in the opposite
 2  direction -- and cuts back across to the right side of
 3  the flood corridor there, and there's a sharp riffle
 4  that occurs in that crossing, and that's what we're
 5  looking at there.
 6            Similar depths in this area across those
 7  riffles, maximum depths in the cross-section, of a foot
 8  and a half to even less than a foot in some areas.
 9      Q.    Anything else on Slide 49?
10      A.    No.
11      Q.    Let's move on to Slide 50.
12                 COMMISSIONER HORTON:  Let me ask you,
13  were there any releases during this time period?
14                 THE WITNESS:  No significant releases.
15  I think the variability from 3 to 500 probably had to
16  do with their just normal operations of the reservoir,
17  but I don't recall that it ever went up significantly
18  above 500.
19  BY MR. MCGINNIS:
20      Q.    Moving on to Slide 50.
21      A.    All right.  So Slide 50, again, is the
22  average depth plot at five of the cross-sections that
23  we surveyed at that site.  So we're showing 1 foot of
24  average depth, 2 feet, and 3 feet on the vertical axis.
25  1,000 cubic feet per second is right about the middle


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 1941


 1  of the plot.
 2            And so you can see that at several of the
 3  cross-sections, to get an average depth across the
 4  cross-section of 2 feet, you need well over 1,000,
 5  several thousand cfs, cubic feet per second; and in
 6  some cases, at Cross-Section 3, which is in the middle
 7  of the site, you only need about 700 cfs to get that
 8  average depth.
 9      Q.    And just so I'm clear, the work you did in
10  2003, none of that was really in a predevelopment
11  condition of the river, was it?
12      A.    It was not.
13      Q.    Does the information and the work that you
14  did back in 2003 still give you information, as a
15  geomorphologist/hydrologist, about what the river would
16  have been like in its predevelopment condition?
17      A.    Yes.  I think certainly the reservoirs have
18  an impact, in that they -- well, they have two primary
19  impacts.  One is they trap sediment that's moving down
20  the river.  So the surface sediment at these sites is
21  probably somewhat finer than it -- sorry.  I said that
22  backwards.  Is probably somewhat coarser now than it
23  was under predevelopment conditions.
24            But having said that, that probably only
25  applies to the sand fraction, and this was not a sand
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 1  bed system.  It's a very strongly gravel-cobble bed
 2  system.  So the surface bed material maybe had more
 3  sand in it at that time, but it would be very similar.
 4            The other effect of the reservoirs relates to
 5  the flow regulation, of course, and that primarily has
 6  an impact on the riparian corridor along the channel
 7  because of the different flow levels that happen during
 8  the year and so on.  Because the big floods still tend
 9  to happen, the overall geomorphic character of these
10  reaches is not that different from what it was prior to
11  construction of the reservoirs.
12      Q.    And when you say the big floods still tend to
13  happen, is that because some of these floods cause
14  releases over the dams?
15      A.    Yes, I mean the storage volume in the
16  reservoirs.  They're not flood control reservoirs, and
17  they're just overwhelmed by the size of these large
18  floods.
19      Q.    Anything else on Slide 50?
20      A.    No.
21      Q.    And when I talk about predevelopment
22  conditions, we've also heard ordinary and natural
23  condition?
24      A.    Yes.
25      Q.    Right?
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 1      A.    Yes.
 2      Q.    You understand what that term is?
 3      A.    Yes.
 4      Q.    Do you see any difference between
 5  predevelopment and ordinary and natural for purposes of
 6  as a hydrologist?
 7      A.    No.  I think the natural condition, in my
 8  mind, is the same as ordinary.  Sorry, as
 9  predevelopment, yes.
10      Q.    Slide 51.
11      A.    Okay.  I just wanted to make a brief
12  statement about the Segments 1 and 2 upstream.  Again,
13  I didn't do a lot of detailed evaluation here.  I
14  basically looked at the other reports and looked at the
15  information that I could find about the
16  geomorphic/geologic character of those reaches.
17            It appears to me, from the information that I
18  was able to find, that the river, obviously, is smaller
19  up in that area.  There are a lot of
20  geomorphic/geologic controls.  It's very
21  coarse-grained.  There are areas with riffles and drops
22  and so on.  And so my conclusion from that is that
23  Segments 1 and 2 were likely not -- did not meet the
24  standard for navigability either.
25      Q.    Was your analysis on Segments 1 and 2 less
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 1  detailed than what you did on 3, 4, and 5?
 2      A.    Yes.
 3      Q.    Slide 51.
 4            I'm sorry, 52 now.  We just did 51.
 5      A.    Yeah, 51.
 6            So 52, basically just a summary of my
 7  opinions about Segments 3 and 4.  Again, these reaches
 8  are relatively narrow, bedrock-confined, flows through
 9  a bedrock-confined canyon.  There are numerous rapids
10  in these reaches that would make navigation for
11  commercial purposes very impractical.
12            My opinion is these reaches certainly don't
13  meet the standard for navigability using the types of
14  boats that were in customary use for commerce at the
15  date of Arizona statehood.
16      Q.    Anything else in Slide 52?
17      A.    No.
18      Q.    Slide 53.
19      A.    53 summarizes my opinions relative to
20  Segment 5.  This part of the reach is much -- has a
21  much wider valley bottom.  The island-braided character
22  of the river under current conditions occurs -- it's
23  island-braided now because of the effect of regulation
24  by the reservoirs.  It was probably a highly braided
25  reach, and we see that in these older photographs,
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 1  under natural conditions, very responsive to the large
 2  flows.
 3            So, you know, as Graf explained and as I
 4  explained in some detail in my earlier testimony,
 5  dryland rivers tend to go from periods of -- they get
 6  hit by a big flood.  They widen out.  It rips the
 7  vegetation out.  It shifts the sediment around.  It
 8  becomes a very braided type system in areas like this.
 9  And then over time between the floods, it tends to
10  settle down.  The channels tend to consolidate.  You
11  get some vegetation.  And then they get hit by another
12  flood.  So the sequencing of the flows is a really
13  important aspect of these reaches.
14            These 1934 photographs were taken not too
15  long after a series of really big floods, and so you
16  see the braided character of the river, fairly un --
17  highly unstable multichannel character in the low flow
18  part of the reach that would make navigation
19  impractical.
20            My conclusion is that this portion of the
21  reach would also not have been navigable using the
22  boats that were in customary use for commerce at the
23  date of statehood.
24      Q.    Okay.  Slide 54.
25      A.    So overall my conclusion is that the Verde


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 1946


 1  River was not susceptible to being used, in its
 2  ordinary and natural condition, as a highway for
 3  commerce, using customary modes of trade and travel on
 4  water at the time of Arizona statehood?
 5      Q.    Did you do any detailed work to look at
 6  whether there was actual use of the Verde for
 7  navigation at statehood or before, or were you just
 8  focused on the susceptibility issue?
 9      A.    I was focused primarily on the susceptibility
10  issue.  I've heard the testimony.  I've read the
11  information from most of the other witnesses in this
12  case.  But my opinions are based primarily on the
13  character of the river as I see it.
14      Q.    Slide 55.
15            The remaining slides, 55 through, I guess, 87
16  of your PowerPoint presentation, X060, are those slides
17  things you added primarily to deal with some criticisms
18  that were leveled at your report by Mr. Hjalmarson?
19      A.    Yes, they are.
20      Q.    And were those criticisms set forth in his
21  appendices and, I think it was, his first addendum?
22      A.    Yes.
23      Q.    He didn't say much about you in his live
24  testimony, did he?
25      A.    I heard very little about my work in his live
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 1  testimony.
 2      Q.    But he took some shots at you in writing?
 3      A.    He made several specific criticisms of my
 4  work in his addendum and appendices.
 5      Q.    Okay.  And is that what the rest of these
 6  slides are designed to deal with?
 7      A.    And so I felt that I should specifically
 8  address those, several of those criticisms.  He's very
 9  wrong factually in the criticisms that he makes, and
10  his conclusions from that with respect to the
11  navigability question are equally wrong.  And I want to
12  make sure that the record is clear that the alleged
13  errors that I made are not errors and that my
14  conclusions are sound.
15      Q.    Okay.  Let's go to -- let's talk about
16  Slide 55.
17                 CHAIRMAN NOBLE:  Mr. McGinnis.
18                 MR. MCGINNIS:  Yes.
19                 CHAIRMAN NOBLE:  Would this be an
20  appropriate place for us to take a break?
21                 MR. MCGINNIS:  It would be a very good
22  place.
23                 CHAIRMAN NOBLE:  We'll be on break for
24  15 minutes.  We will reconvene approximately at
25  10:30 a.m.
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 1                 (A recess was taken from 10:13 a.m. to
 2  10:33 a.m.)
 3                 CHAIRMAN NOBLE:  Mr. McGinnis, are you
 4  ready to proceed?
 5                 MR. MCGINNIS:  Yes.
 6                 CHAIRMAN NOBLE:  Dr. Mussetter?
 7                 George, are we back on?
 8                 DIRECTOR MEHNERT:  We're back on.
 9                 CHAIRMAN NOBLE:  Mr. McGinnis.
10  BY MR. MCGINNIS:
11      Q.    Dr. Mussetter, in preparing your report and
12  your PowerPoint, was it your understanding that
13  Mr. Ford's delineating point between his Segments 4 and
14  5 was around Tangle Creek?
15      A.    That was my understanding, yes.
16                 MS. HERNBRODE:  Ford?
17  BY MR. MCGINNIS:
18      Q.    If that delineation was at a different place,
19  would that have any impact on your overall opinion?
20      A.    No.  As I said, I used those segments just
21  for convenience in referring to different areas of the
22  river.
23      Q.    Let's go back to Slide 55 then.
24            Again, is this part of your response to
25  Mr. Hjalmarson's criticisms of your work?
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 1      A.    Yes.
 2      Q.    Okay.  Tell us about Slide 55.
 3      A.    So big-picture strategy, I've included some
 4  copies of the actual criticism from Mr. Hjalmarson's,
 5  the relevant document; and then I have some subsequent
 6  slides to explain my response to that criticism.
 7            So this first one was in Appendix J of his
 8  October 4th, 2014 report.  This is a portion of Page 6
 9  of that report.
10            He reproduced a plot that I had included,
11  actually, in my Gila River report showing the
12  relationship between the annual flow volume on the
13  horizontal axis and the annual peak discharge on the
14  vertical axis.  And the reason I included this plot was
15  simply to make the point that if we go back through the
16  reconstructed record that was developed from the tree
17  ring data, we have what appears to be good
18  representations of the annual flows, but we really
19  don't know what the peak flows were during those years.
20            And I used this graph to simply make the
21  point that during the modern record, there's fairly
22  strong correlation between the annual peak flow and the
23  annual flow volume.  In other words, during high flow
24  years, years when you have a fairly high volume of
25  water that comes through the river, those tend to be
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 1  the same years that you have really high peak
 2  discharges that cause the braiding character and that
 3  aspect of the river behavior.
 4      Q.    So is your Slide 55 a reproduction of a page
 5  of Mr. Hjalmarson's appendix?
 6      A.    This is a reproduction of Page 6 of his
 7  Appendix J.
 8      Q.    And on the table there is your reproduction
 9  of his reproduction of your original table; is that
10  right?
11      A.    Yes, I guess that's correct.
12      Q.    Okay.  And was your purpose in doing the
13  Slide 55 just to show what you were going to respond
14  to?
15      A.    Yes.
16      Q.    Okay.  What's the highlighted portion there
17  on Slide 55?
18      A.    So I've highlighted the part where he
19  specifically criticizes me.  He says that there's an
20  error in the regression in my Figure 5 that suggests
21  that I'm not familiar with how to retrieve USGS data
22  from the website.  And he's specifically indicating
23  that I mixed water years and calendar years in my data;
24  in other words, I used -- I'm not sure which way he
25  went, whether he thinks -- well, actually, he says
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 1  here, "The annual peaks are for calendar years and the
 2  annual volumes are for water years."
 3            In fact, Mr. Hjalmarson didn't check his
 4  facts correctly.
 5      Q.    This is Slide 56 now?
 6      A.    Yes, if we move to Slide 56, I can illustrate
 7  that I did, in fact, use water years in both sets of
 8  data.  This is the original plot blown up so that you
 9  can see it more clearly, and so I've taken the data
10  points that would be at issue in his criticism and
11  highlighted them with red.  They're the same points
12  that are in blue on the underlying plot.  I've just
13  overlaid red on them so you can see.  Those would be
14  the points that would happen during the October to
15  December period.  The flow volumes that are plotted for
16  those points are taken from the water year that goes
17  from October 1st of that particular year to October 1st
18  of the following year.
19            And so those points, just as an example, for
20  1984, if the flood happened in October of 1984, that
21  would have been plotted with the volume associated with
22  water year 1985, because October, November, December
23  are part of water year 1985.
24            So what this shows is, again, there's strong
25  correlation between the annual peak flow and the annual
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 1  volume.  The R-squared value in statistical terms is
 2  .63.  From practical perspective, what that means is
 3  that about 63 percent of the variability in the annual
 4  flow volume is explained by the annual peak flow.  Of
 5  course, there are other factors that affect the amount
 6  of flow, including the number of events, the duration
 7  of the flows, and so on; but it does show that there is
 8  a very strong statistical correlation.
 9            So I did, in fact, analyze the data
10  correctly, and I did, in fact, draw the right
11  conclusion from the data.
12            If I had done what Mr. Hjalmarson suggested
13  that I did, this is what the plot would have looked
14  like, and you see these red dots.  The scatter is much
15  wider.  The correlation goes down by about 20 percent.
16      Q.    You're now on Slide 57.
17      A.    Sorry.  I have moved on to Slide 57.
18            So I guess he's right in the sense that it
19  would have been incorrect to do that; but, in fact, I
20  did not do that, and my analysis is correct.
21      Q.    Okay.  Anything else on Slide 57?
22      A.    No.
23      Q.    Okay.  Let's go on to Slide 58.
24      A.    So 58 is the same information plotted for the
25  Verde River.  The plot we just looked at was actually
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 1  from my Gila River testimony.  This is the same
 2  relationship for the Gila River.
 3            Correctly plotted, it shows an R-squared
 4  value of .56.  56 percent of the variability in the
 5  annual volume is explained by big discharge.  Somewhat
 6  lower correlation, but, again, shows that you can
 7  assume that most of those really high flow, high volume
 8  years from the tree ring data would also correspond to
 9  high peak flow years.
10      Q.    And the high volume, just so we're clear,
11  when you talk about high volume, are you talking about
12  the amount of water that flows down the river
13  throughout the course of the whole year?
14      A.    For the entire year, yes.
15      Q.    When you're talking about high peak, you're
16  just talking about a flood?
17      A.    Yes, that's the maximum flow that happened
18  during that.
19      Q.    And does Slide 58 show that most of the
20  high-volume years happen when there's a big flood?
21      A.    Yes.
22      Q.    Is that all you have on Slide 58, or do you
23  have anything else?
24      A.    No, that's all.
25      Q.    Slide 59.
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 1      A.    So the next issue that Mr. Hjalmarson
 2  criticized me about was in his appendix, Page 18 of
 3  that same appendix, I believe.  Yes, it's Appendix J.
 4  No, it's Appendix H, I'm sorry, from his October 4th,
 5  2014 report.
 6            And I had cited some of the work that Will
 7  Graf, who is a well-known geomorphology professor that
 8  has written extensively on the character and behavior
 9  of dryland rivers.  He talks a lot about how the
10  geomorphic character of dryland rivers is driven more
11  by the large floods that occur in those systems than
12  the sort of normal, frequently-occurring flows in the
13  system.
14            For some reason Mr. Hjalmarson believes that
15  Graf's discussion of that issue applied only to the
16  Fremont River.  This is, again, a copy of his criticism
17  from that 2014 report.
18            And, in fact, if you look at the language in
19  the part that I cited from Graf's book, and I have the
20  book here with me today, and we have an exhibit that
21  has the relevant section that I cited from that book.
22                 MR. MCGINNIS:  Why don't we stop for a
23  minute, and let me pass those out.
24                 THE WITNESS:  Sure.
25                 DIRECTOR MEHNERT:  Is this going to be a
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 1  new exhibit?
 2                 MR. MCGINNIS:  No, this is Exhibit 60.
 3  No, excuse me, 58.  This was submitted previously.
 4                 MR. SLADE:  X058 or 58?
 5                 MR. MCGINNIS:  X058.
 6  BY MR. MCGINNIS:
 7      Q.    Okay, please proceed with your discussion.
 8      A.    So the exhibit that you're looking at is of
 9  Pages 206 through 210 of Dr. Graf's book, copyright
10  2002, Fluvial Processes in Dryland Rivers.
11      Q.    And you've got the actual book there?
12      A.    I'm reading from the actual book.
13            The specific section that I'm referring to is
14  Section 5.4.2.  The title of it is Channel Change and
15  Recovery.  And in this several pages of text, he
16  basically illustrates the relationship between channel
17  width, braiding, and the occurrence of, he calls them,
18  catastrophic floods.
19            The Fremont River that Mr. Hjalmarson refers
20  to is one of the cases that he cites; but Dr. Graf also
21  talks about, actually, some of the data that Dr. Schumm
22  and I have testified about in this court relative to
23  the Gila River, as well as several other rivers in
24  Arizona, Texas, New Mexico, and so on.  So I'm not
25  really sure why he singled out the Fremont River.
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 1            The changes that occur in the Fremont River
 2  happen to be associated with channel incision, and
 3  we're not suggesting channel incision in any of the
 4  areas that we're talking about here.
 5            And he ends his criticism by saying that
 6  Dr. Graf and, I guess by implication, I ignore the
 7  effect of human activities as a related cause.  And
 8  I've said repeatedly in my testimony I'm not ignoring
 9  the effects of human activity.  I certainly recognize
10  the effects of dams and other things on the system.
11            But having said that, the processes that
12  Dr. Graf talks about here, catastrophic floods, blowing
13  out the channel, making it braided, taking time for
14  that to settle back down into consolidated channels,
15  and so on during the intervening time between the
16  floods is very valid and very relevant to the natural
17  condition of both the Gila River and the Verde River.
18      Q.    And on the Verde, are you talking about the
19  whole Verde in this context or just one particular
20  portion?
21      A.    Specifically, the lower portion of the Verde.
22  As I've said a couple of times this morning, the two
23  upper segments that I specifically analyzed do not fit
24  into the category that we're talking about here.
25      Q.    Okay.  So the two upper segments that you
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 1  analyzed are which segment?
 2      A.    Essentially, from Beasley Flat down to the
 3  head of Horseshoe Reservoir, and I refer to them as
 4  Segments 3 and 4.
 5            I understand there's some question about
 6  where the actual boundary between 4 and 5 is, so maybe
 7  the current version of the segments doesn't match my
 8  version of the segments.
 9      Q.    But when you're talking about Dr. Graf's
10  book, you're referring primarily to the lower end.  How
11  far up would that go, approximately?
12      A.    I would say probably the bottom -- at least
13  the bottom 15 miles or so.
14      Q.    Anything else on Slide 59?
15      A.    No.
16      Q.    Let's move on to Slide 60.
17            Is this a different criticism from Dr. --
18      A.    Yes.
19      Q.    -- or Mr. Hjalmarson?
20      A.    This is one that is particularly puzzling to
21  me.  It occurred in his addendum to his 2014 report
22  that he submitted on November 14th.  This is actually a
23  copy of a portion of Page 36 from that addendum.
24      Q.    And this is his first addendum, not his
25  second addendum?
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 1      A.    The first addendum, yes.
 2            He used a plot that is commonly cited by
 3  geomorphologists, just that distinguish meandering
 4  versus braided channels on the basis of their gradient
 5  and the bankfull discharge, and he claims that this
 6  plot clearly shows that the lower portion of the Verde
 7  River fits solidly in the meandering category.
 8            His testimony was actually contradictory in
 9  that sense.
10      Q.    So here we're talking about -- are we talking
11  about Slide 60 still?
12      A.    We're still on Slide 60.
13      Q.    And is this an excerpt from Mr. Hjalmarson's
14  addendum?
15      A.    This is a portion of Page 36 from that
16  addendum.
17            So this is the plot.
18      Q.    And this is Slide 61?
19      A.    Sorry.  Slide 61 is the plot that
20  Mr. Hjalmarson presented with respect to that issue.
21  And so this plot on the horizontal axis shows the
22  bankfull discharge in cubic feet per second.  The
23  vertical axis is the channel slope in feet per foot.
24  And then the line across the middle is to distinguish
25  between the braided rivers and the meandering rivers.
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 1  Points that would plot above the line would typically
 2  fall in the braided category.  Points that would fall
 3  below would be in the meandering category.
 4            And so Mr. Hjalmarson drew a green circle in
 5  the range of gradients for the lower Verde River, and
 6  he's suggesting that the bankfull discharge in the
 7  lower Verde River is somewhere between 180 and 650 cfs.
 8  He also said that it probably corresponds to something
 9  akin to the two-year flood.  I'm not quite sure how he
10  makes the connection between this level of discharge
11  and the two-year flood.
12            If we look at the flow duration curve, this
13  is the same plot that we looked at earlier.
14      Q.    We're now onto Slide 62?
15      A.    Moving on to Slide 62.
16            His characterization of bankfull discharge in
17  that plot would mean that the Verde River is flowing at
18  bankfull conditions, essentially, for something between
19  a month and a half and eight months out of the year,
20  which is clearly absurd.
21      Q.    And as a Ph.D. hydrologist, what's your
22  definition of what bankfull discharge is?
23      A.    Well, bankfull discharge is the discharge
24  where the channel is full of water and it's just
25  beginning to spill out onto the floodplain.  So it's a
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 1  high flow.  Most geomorphologists would say that it's a
 2  high frequently-occurring flow, something in the range
 3  of the mean annual flood or the flood that happens once
 4  every couple of years.
 5      Q.    And were you present in the hearing room last
 6  week when Mr. Hjalmarson said that was roughly
 7  equivalent to a two-year flood?
 8      A.    He did say that, yes.
 9      Q.    And do you recall that information that I
10  presented him from the State Land Department report
11  that said that the two-year flood was, I think it was,
12  roughly in the range of 16,000 cfs?
13      A.    16,000, yes.  Yes.
14      Q.    Where would 16,000 cfs -- where would that
15  chart, if we go back to Slide 61?  61.
16      A.    Sorry.
17      Q.    Where does the green blob that's the lower
18  Verde River show up on that chart if the bankfull
19  discharge is 16,000 cfs?
20      A.    Let me get to that.  I have a plot of that.
21      Q.    Okay.
22      A.    So his 500ish cfs, I believe is what he said,
23  for the bankfull discharge would be -- happens a lot in
24  that part of the reach.  This is the frequency curve
25  that Mr. McGinnis is referring to that shows the
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 1  two-year flood, about 16,000.  The five-year flood is
 2  in the range of 40 to 45,000.  Actually --
 3      Q.    You're on Slide 63 now?
 4      A.    Sorry.  I'm on Slide 63.
 5            This is a flood frequency curve for the
 6  Tangle Creek gage data that shows the bottom is the
 7  exceedance probability in any given year, the top is
 8  the return period in years, and then the vertical axis
 9  is the magnitude of the discharge.
10            So this shows that based on the flood
11  frequency curve, the two to five-year event would be
12  somewhere between 16 -- it would be somewhere between
13  16 and 45,000 cubic feet per second.
14            Most geomorphologists would say that the
15  bankfull discharge is somewhere in that range.  There's
16  a common school of thought that it's in the one and a
17  half to two-year range.  It's a debatable concept.
18  And, actually, in dryland rivers it's not all that
19  relevant.  It tends to be much higher in dryland rivers
20  than it does in plains, self-adjusted, sort of
21  equilibrium-type streams.
22      Q.    And would the lower Verde River be a dryland
23  river?
24      A.    It most certainly is a dryland river.
25      Q.    Let's go back to 63.
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 1      A.    Sorry.
 2      Q.    Where did the data come for Slide 63?  Where
 3  did that come from?
 4      A.    The data points represented by the circles
 5  are the recorded annual peak discharges from the USGS
 6  gage for the full period of record at that gage.
 7            And then I have done a standard Log-Pearson
 8  Type III flood frequency analysis, which consists of
 9  basically fitting that probability curve to the data so
10  that you get a relationship between the return period
11  or the exceedance probability and the discharge.
12  Standard procedures that all hydrologists use.
13            And my numbers that I came up with, my own
14  independent analysis, are very consistent with the ones
15  that you spoke about last week with Mr. Hjalmarson.
16      Q.    Okay.  Anything else on Slide 63?
17      A.    No.
18      Q.    Okay.  Is Slide 64 what I was trying to get
19  to a few minutes ago?
20      A.    Slide 64 is exactly what you were trying to
21  get to.
22            So if you plot those, the real discharges for
23  the two to five-year event that most geomorphologists
24  would say is the bankfull discharge, you're very
25  solidly in the braided category.  So this strongly
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 1  supports the idea that certainly at high flows, the
 2  Verde River, you would expect the lower end of that to
 3  be in the braided range.
 4      Q.    And, again, is this just for the lower
 5  portion of the river?
 6      A.    This is just for the lower portion of the
 7  river, yes.
 8      Q.    Anything else on Slide 64?
 9      A.    No.
10                 COMMISSIONER ALLEN:  Question.
11                 THE WITNESS:  Yes.
12                 COMMISSIONER ALLEN:  Using this
13  particular diagram, what were the meandering natural
14  channels that were referred to?
15                 Are we talking about a specific area, or
16  are we talking about something that does include the
17  Southwest, or what?
18                 THE WITNESS:  I would have to go back to
19  the original publication to see which streams he
20  actually -- or they included, Leopold included in the
21  plot; but I think the meandering streams are probably
22  eastern, you know, the Mississippi and other smaller
23  meandering streams.
24                 I believe there are western streams in
25  that data set.  I don't know exactly which data points
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 1  those would be.
 2                 COMMISSIONER ALLEN:  Okay.
 3  BY MR. MCGINNIS:
 4      Q.    Okay.  Are we done with Slide 64?
 5      A.    Yes.
 6      Q.    Okay.  Slide 65.
 7      A.    So, again, in his addendum he also
 8  acknowledges that the downstream part of the reach
 9  below Bartlett, Mr. Hjalmarson acknowledges that the
10  downstream part is a high-gradient system and had a
11  more braided character with a broader floodplain than
12  some of the upper reaches.  It was periodically scoured
13  bare, did not support extensive stands of woody
14  riparian vegetation.
15            So, you know, to me, this strongly supports
16  the conclusions that I've drawn about that portion of
17  the river.
18      Q.    So is Slide 65, is that an excerpt from --
19      A.    That is also an excerpt from Page 42 of
20  Mr. Hjalmarson's November 14th addendum.
21      Q.    And it's not necessarily a criticism of your
22  work?
23      A.    No.  It's just something that he said that
24  actually supports what I'm trying to say.
25      Q.    Okay.  Moving on to Slide 66.
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 1      A.    Okay.  And then so this is sort of the last
 2  portion of the criticism that I wanted to address.
 3            He takes issue with my use of Sites 2 and 3
 4  from our 2003 study and, specifically, that I'm
 5  ignoring the effects of human activity in using those
 6  sites, and claims that they're very different now than
 7  they would have been under the natural conditions and
 8  so my analysis is not relevant to the question that's
 9  before us here.
10            I certainly acknowledge, and did in my
11  report, that these sites are affected by the flows and
12  other human activities.  I also make the point that the
13  overall geomorphic character of those two reaches is
14  probably not that different than it was under natural
15  conditions.
16            And, in fact, the changes that have occurred
17  associated, primarily, with the reservoirs at those two
18  sites would move it in the direction that would make it
19  more navigable now than it would have been
20  historically.  And we can think about that by going
21  back to Dr. Schumm's phase diagram that shows how
22  rivers respond to the level of energy and the sediment
23  supply.
24            In general, higher energy systems, more
25  water, more sediment load tend to be more -- have a
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 1  more braided character than lower energy systems with a
 2  lower sediment load.
 3      Q.    And you've moved now to -- you were just
 4  talking about Slide 67?
 5      A.    I was talking about Slide 67.
 6      Q.    And that's the old diagram that we've seen
 7  from Dr. Schumm that we talked about Friday?
 8      A.    Yes.  Yes.
 9      Q.    This is Slide 68.
10      A.    So moving to Slide 68, one of the effects of
11  the reservoirs is that they tend to remove sediment
12  from the system.  They trap sediment in the backwater
13  of the reservoir, and so the sediment supply to the
14  downstream reaches is reduced.  So that tends to move
15  you from the lower right portion of the graph back up
16  towards the upper left, back towards --
17      Q.    You're now back to Slide 67.
18      A.    Moving back to Slide 67.
19            -- back towards a more meandering
20  single-thread type channel because of the effects of
21  the sediment trapping in the reservoir.
22            And, similarly, the magnitude of the flows
23  that you see in the system, if we move to Slide 69, the
24  reservoirs tend to reduce the flood peaks that drive
25  that process, so you have lower energy regime in the
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 1  system, and that has the same effect of moving you from
 2  the lower right towards the upper left in that plot,
 3  more to a single-thread meandering type system.
 4      Q.    So in what you just said, are you saying that
 5  the Verde River is now, necessarily, more navigable
 6  every day of the year than it was before the dams?
 7      A.    No, I am not saying that at all.  I'm just
 8  saying that the geomorphic character of it, because of
 9  the impacts of the human effects that Mr. Hjalmarson
10  suggests that I discounted, would actually move it more
11  in the direction of being navigable when there's
12  sufficient water.
13      Q.    In terms of flow, are there some days under
14  current conditions where the flow at the area
15  downstream from the dams is less than it would have
16  been under ordinary and natural conditions?
17      A.    Yes.
18      Q.    And maybe there's -- are there some days
19  where the flow might be more than it was under ordinary
20  and natural conditions?
21      A.    Undoubtedly, yes.
22      Q.    Is that all you had for Slide 69?
23      A.    Yes.
24      Q.    Okay.  Slide 70.
25      A.    And then Slide 70 and the subsequent slides
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 1  relate to the final thing that Mr. Hjalmarson took
 2  issue with.  This is related to our Site 1 that's
 3  located just upstream from the tailwater from Horseshoe
 4  Reservoir.  This is Page 43 from his November 14th
 5  addendum.
 6            He suggests that I neglect to mention that
 7  this site lies within the normal water-surface
 8  elevation of Horseshoe Reservoir, and in another
 9  section of the discussion, he actually, if I can go
10  down to Slide 71 for a moment, he actually says that
11  the normal water-surface elevation in Horseshoe
12  Reservoir is at elevation 2,026.  2,026 --
13      Q.    2,026, is that feet above sea level?
14      A.    That's feet above sea level.
15            That's actually the elevation of the top of
16  the spillway gates.  There's no way that's the normal
17  water-surface elevation at that site.
18            He also suggests through the discussion that
19  the character of that site is very strongly influenced
20  by the backwater from Horseshoe Reservoir and that that
21  extends all the way up, and I think he made the
22  statement that that backwater is actually destroying
23  Tangle Creek gage.
24            Mr. Hjalmarson is very mistaken about both of
25  those factors, as I'll demonstrate here.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 1969


 1      Q.    You're on Slide 71?
 2      A.    So moving back to Slide 71, our site is --
 3  this is actually a copy of the map that Mr. Hjalmarson
 4  included in his addendum.  He has more or less
 5  correctly shown the limits of our surveyed reach.  This
 6  is the tailwater from Horseshoe Reservoir, and he's
 7  showing some arrows for full lake level that, in the
 8  text of his discussion, he actually calls the normal
 9  pool level, and then here's the Tangle Creek gage at
10  the upstream end.
11            So moving to Slide 72, I'm showing the layout
12  of the site, and this is the same location as the
13  Site 1 that we talked about in my earlier testimony.
14  The blue lines here are the six cross-sections that we
15  field surveyed during our data collection.  The Tangle
16  Creek gage is up here by this scarp in the right valley
17  wall.  And then we have LiDAR data for the remainder of
18  that reach that we used for our study.
19            This, again, on Slide 73, is the minimum bed
20  elevation profile for that site, the same plot that you
21  saw before.  So this is Cross-Section 1.  The elevation
22  there is at about elevation 2,008 above mean sea level,
23  and it grades up, and the gage is at about 2,034.
24            If we take the recorded reservoir elevations
25  for the entire period that the reservoir has been in
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 1  place --
 2      Q.    You're now Slide 74.
 3      A.    I've moved on to 74, Slide 74.
 4            We can develop an elevation duration curve
 5  that basically illustrates the same thing as the flow
 6  duration curves that we looked at earlier.  Shows the
 7  percentage of time during the period that the elevation
 8  of the reservoir equaled or exceeded certain levels.
 9            So what this shows is that our
10  Cross-Section 1 at that site would have been inundated
11  or would have been affected by the backwater from
12  Horseshoe Reservoir somewhere in the range of
13  12 percent of the time on an annual basis;
14  Cross-Section 2, about 8 percent of the time; and then
15  the other cross-sections, it never reached the
16  elevation that would impact those cross-sections.
17            So we can superimpose that, those elevations,
18  on our plot.  I misspoke earlier.  I don't -- I'll
19  correct it here in a second.
20            I've moved on to Slide 75.  So
21  Cross-Section 1, the reservoir elevations get up to
22  that level about 12 and a half percent of the time;
23  doesn't quite reach Cross-Section 2 10 percent of the
24  time; 5 percent of the time we would have some
25  backwater up to 5; and then a very small percentage of
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 1  the time you actually had flows high enough to inundate
 2  or affect the hydraulics at all of the cross-sections
 3  within the site.  And as you can clearly see, it has
 4  never gotten up to affect the flows at the gage itself.
 5            So the reservoir levels do periodically get
 6  up high enough to affect the hydraulic conditions at
 7  these gages; but in order to understand whether that's
 8  having an impact on the geomorphology of the site, we
 9  need to couple that with the flows in the river at the
10  times when the reservoir is at this level and think
11  about whether we could have the types of sediment that
12  would change the geomorphic character of the reach
13  coming down the river during those times.
14      Q.    And you said you had misspoken in prior
15  testimony.  Did you circle back to that yet?
16      A.    Yes.  I believe I made the statement earlier
17  that it never gets high enough to affect the other
18  cross-sections in the site, and that's not true.  It
19  does, a few percentage of the time, get high enough
20  that it affects the hydraulics at all of the
21  cross-sections at the site, actually.
22                 COMMISSIONER ALLEN:  Question.
23                 THE WITNESS:  Yes.
24                 COMMISSIONER ALLEN:  Back on that.  At
25  the gage site itself, over the period of record that
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 1  you're using here, has there been any change in the
 2  elevation of that gage?
 3                 THE WITNESS:  There has, and I'm going
 4  to address that in a few minutes.
 5                 COMMISSIONER ALLEN:  Okay.
 6                 THE WITNESS:  Yes.
 7  BY MR. MCGINNIS:
 8      Q.    And you were talking about Slide 75 there,
 9  right?
10      A.    Yes.
11            Okay, so let's move down to Slide 76.  This
12  is a table that I copied out of our 2003 report.  And
13  one of the things that we did in that report, in that
14  study, was to quantify the amount of discharge in the
15  river that is required to have enough energy to
16  mobilize the gravel and cobble material that control
17  the morphology of the bed in that area.
18            And what we found is that at the very -- at
19  the most mobile locations within the site, which would
20  be down in the low flow channel where you have small
21  gravel bars that probably form during the recession
22  flows, those cobbles would begin to mobilize at around
23  4,600, 5,000 cubic feet per second.  The bulk of the
24  site would not mobilize until you get up to somewhere
25  in the range of 20 to 25 to 28,000 cubic feet per
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 1  second.
 2      Q.    And just to step back a second, okay, let's
 3  talk about what it means for something to mobilize.
 4      A.    Right.  So if you can imagine, this is a very
 5  coarse-grained system.  The bed is made up of cobbles,
 6  gravel, large particles.  It takes a certain amount of
 7  energy in the river to actually cause those particles
 8  to move.  And if the river doesn't have enough energy
 9  to move those particles, it can't reshape the bed, so
10  the water essentially just flows over the top of the
11  cobbles.  We would call that an armored condition, is a
12  common geomorphic term for that.
13            So the critical discharge that I show in this
14  table is the discharge at which the median size of that
15  material would just begin to move; in other words, the
16  bed would just begin to mobilize.  If you stood there
17  and watched it for a really long time, you would see
18  one rock pop out and then maybe some minutes later you
19  would see another rock.  You wouldn't see wholesale
20  movement of the bed; just barely getting ready to move.
21            So that takes discharges in the 5,000 to
22  25,000 range, generally, depending on where you are in
23  the reach.
24            To have enough movement that you could
25  actually adjust the bed, carry sediment down, deposit
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 1  it, shift the low flow channel around and so on, you
 2  need considerably more water than that.  And our
 3  analysis showed that you would need discharges in the
 4  range of 10,000 to 60,000 cubic feet per second to
 5  actually mobilize enough of the bed so that you could
 6  do geomorphic work and change the character of the bed.
 7      Q.    And here on Slide 76 you have highlighted the
 8  data for Site 1?
 9      A.    Site 1, yes.
10      Q.    And your Site 1, is that the one the farthest
11  upriver?
12      A.    This is the one that Mr. Hjalmarson
13  criticized me for using when it's being strongly
14  influenced by the backwater from the reservoir, which
15  is actually not the case.
16            So if we move to the next slide, this is a
17  somewhat messy plot.  It shows all of the measured
18  daily water-surface elevations during the period of
19  record at the Tangle Creek gage.  The horizontal axis
20  is the recorded mean daily discharge at the Tangle
21  Creek gage.  So this is the amount of water that's
22  coming down the river into the reservoir, and the
23  vertical axis is the elevation of the water surface in
24  the reservoir.
25      Q.    And this is Slide 77?
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 1      A.    This is Slide 77.
 2            The two horizontal red lines at the top
 3  represent -- the bottom line is the elevation that
 4  corresponds to the minimum bed elevation at our most
 5  downstream cross-section, and then the top red line
 6  corresponds to the minimum bed elevation in our
 7  Cross-Section 2.
 8            So you can see that the vast majority of the
 9  data points plot well below both of those lines.  The
10  reservoir doesn't get up to that level very often.  And
11  I gave you the percentages; about 12 percent of the
12  time for the Cross-Section 1 and something like
13  8 percent of the time for Cross-Section 2.
14            The vertical lines on here -- so in order for
15  the reservoir to be having a substantive effect on the
16  character of the bed in those reaches, you have to have
17  a combination of water high enough to affect the
18  hydraulics and enough water coming down the river to be
19  carrying cobbles and sediment into the reach to be
20  affected by that backwater.
21            And so the upper right corner is basically
22  the suite of times when there could have possibly been
23  enough water coming down the river to be moving
24  sediment while the reservoir was high enough.
25            And here we see that it's a very, very rare
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 1  occurrence.  The two dashed lines are the range of
 2  discharges to have incipient motion, just barely enough
 3  energy to move the material.  The two solid lines are
 4  what I called the measurable transport rates, enough to
 5  cause adjustment.
 6            And so you see way less than 1 percent of the
 7  time do you have enough flow in there that it could
 8  have affected the morphology of those reaches.
 9            And so my conclusion from this is, yes,
10  during the periods when the reservoir is way up there
11  and we have some sand moving down the system that's
12  bouncing over the top of the cobbles, some of that sand
13  may have been deposited, and immediately when the river
14  drops back down below that level or the reservoir drops
15  below that level, the sand will flush out and you're
16  right back to the cobble material.
17            It's very rare that you have enough energy
18  coming down the river to bring cobbles into the system
19  and actually have that affect the morphology of that
20  particular reach.
21      Q.    So on this Slide 77, for the period of time
22  when, on the vertical axis, you're above 2,010 --
23      A.    Right.
24      Q.    -- and going over to the right, so between
25  2,010 and 2,030 on the vertical axis and between 100
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 1  and -- I don't know what that is -- 7 or 800 on the
 2  horizontal axis, that square up there in the upper
 3  left, what's going on in those times?
 4      A.    You're talking about in this area?
 5      Q.    Yes.
 6      A.    Okay, this would be less than 1,000 cfs.  The
 7  water is simply coming down.  It's probably carrying
 8  some sand.  The river carries sand even during low
 9  periods.  That sand may drop out in portions of our
10  study site, but it would only be deposited on top of
11  the relatively armored bed.  And as soon as the
12  reservoir level drops below that level, that sand would
13  be entrained and carried farther down into the
14  reservoir.
15            Essentially, all of the sediment that's been
16  captured in Horseshoe Reservoir is well downstream from
17  our site, and so we have just a very few data points
18  where you have the right combination of flows and
19  reservoir level that it could have affected our site.
20      Q.    So going back to Mr. Hjalmarson's criticism,
21  would you agree with him that there is some amount of
22  time where the reservoir's full, there's water coming
23  down, and it would affect your Site 1?
24      A.    There are times when the reservoir would
25  affect the lower end of our site hydraulically, yes.
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 1      Q.    And based on the numbers in the upper
 2  right-hand corner of Slide 77, those are all in the
 3  1 percent of the time range?
 4      A.    Much less than 1 percent in most cases; very
 5  rarely.
 6      Q.    Anything else on Slide 77?
 7      A.    No.
 8      Q.    Okay.  Slide 78.
 9      A.    So this series of slides will get directly to
10  Mr. Allen's question.
11            Mr. Hjalmarson, again, claims that the
12  deposition in Horseshoe Reservoir is destroying the
13  Tangle Creek gage; and he uses, as his justification
14  for that, the fact that we have had almost a 6 foot
15  increase in the base level gage readings at that site
16  since 1948.
17      Q.    And when you talk about base level gages, are
18  you talking about the dirt or the water?
19      A.    Well, it's both.  The gage datum, I guess is
20  the best way to say it, has increased over time at that
21  location.
22      Q.    So both the bed of the river and the height
23  of the water?
24      A.    Portions of the bed of the river and the
25  height of the water that's measured by the stilling
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 1  well at that gage have gone up over time.  And so if
 2  you are not careful to look at what's really happening
 3  there, it's very logical to assume that that's related
 4  to deposition and the backwater from Horseshoe
 5  Reservoir.
 6            In fact --
 7      Q.    This is Slide 79 now.
 8      A.    -- moving to Slide 79, the changes that occur
 9  there have absolutely nothing to do with Horseshoe
10  Reservoir.  The changes happen at two distinct times;
11  one during the 1993 flood.  Prior to the 1993 flood,
12  the rating curve at that gage was actually quite stable
13  for a long period going, back, I believe, to the time
14  the reservoir was closed.  So during the '93 flood, we
15  had an abrupt change of a couple of feet in the base
16  level at the gage.  And then during the late 2004
17  flood, we had an additional increase that happened
18  abruptly during that flood.  And you can see that very
19  clearly in this plot, and I'll show another plot in a
20  few minutes that also illustrates it.
21            The data that are plotted here, the
22  horizontal axis is the discharge in the river.  The
23  vertical axis is the measured gage height at the gage.
24  So each of these points is a flow that was physically
25  measured by the U.S. geologic survey.  The gage height
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 1  was physically measured, and we can correlate the two
 2  and plot them up.
 3            And we see prior to 1992 we have a fairly
 4  tight grouping, a nice relationship with discharge.
 5  Between '93 and 2004, it's a little bit more messy, but
 6  it jumps up a couple of feet.  And as you get to the
 7  higher flows, it predicts very similar stages for a
 8  given discharge at the higher flows.  And then after
 9  2004, we've jumped up another couple of feet with the
10  low flow stages at that gage.
11      Q.    Okay.  Anything else on Slide 79?
12      A.    No.
13      Q.    Slide 80.
14      A.    Again, if you look at the specific dates of
15  those measurements, the abrupt increase happened from
16  right before the flood to right after the flood in
17  1993, right before the flood in 2004, to right after
18  the flood in early 2005.
19            The 1993 flood was the largest flood in the
20  Tangle Creek record.  It was about 145,000 cubic feet
21  per second.  The 2004 flood was a bit lower.  It was
22  about 63,000 cubic feet per second.
23      Q.    Okay.  Moving on to Slide 81.
24      A.    Slide 81 is just another way of looking at
25  the data.  This is a cluster of all of the gage
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 1  measurements.  We see that, actually, there might even
 2  be a slight downward trend in the water-surface
 3  elevations at that location prior to 1991.  Then we
 4  have the flood occurred right in that gap.  It jumped
 5  up.  Then we have the scatter in those data points is
 6  related to the discharge in the river at that time.
 7  Again, appears that there's a slight downward trend,
 8  and then it jumped up again in 2004, and then it's been
 9  fairly stable since that time.
10            If this was caused by deposition in the
11  backwater of the reservoir, you would have seen a
12  progressive increase in the stages over time.  You
13  wouldn't see this.  You might see abrupt changes during
14  floods, because that's when the bulk of the sediment
15  would come in, but it would have happened at virtually
16  every flood that happened historically, and so you
17  would see a more progressive change in the stages at
18  that location.
19            So the obvious question is why did that
20  happen then if it doesn't have anything to do with the
21  operations, the reservoir levels in Horseshoe
22  Reservoir.
23      Q.    You're now on Slide 82.
24      A.    So if we move to Slide 82, I've tried to find
25  aerial photographs that bracket, as best I can, those
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 1  two time periods.  I've also had some extensive
 2  discussions with the USGS field people who operate this
 3  gage, and the Salt River Project hydrographers, to try
 4  to understand what's happening here, because when I did
 5  the fieldwork back in 2002, I saw no evidence that this
 6  site was impacted by the reservoir, and I was actually
 7  quite surprised at this.
 8            It turns out that what is happening here,
 9  prior to 1992, the river, it came down through the
10  bridge and the construction that's upstream from here,
11  cut across the valley, and then it was incised along
12  this erosion-resistant material along the right side.
13  So the low flow channel was cut down along the side of
14  this large cobble bar.
15            So this is prior to the 1993 flood, and you
16  see you've got a single-thread channel that runs along.
17  There's a bit of riparian material along the side.
18            If we jump forward, 1997, this is kind of a
19  crummy photograph, but it's the best one I can find
20  after the '93 flood.  You see all of a sudden this area
21  where the gage is is flooded out.  What happened is a
22  slug of sediment came down the river during that really
23  high flow in '93, and it essentially filled in the low
24  flow channel right in this area along where the gage
25  is.
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 1      Q.    You're now on Slide 83?
 2      A.    On Slide 83.
 3            This dark area is all basically inundated
 4  portion of the flood, of the side of the gravel bar.
 5            This portion, the elevations there are very
 6  similar to what they were before the flood.  So it's
 7  just a local deposit that filled in the low flow
 8  channel and pushed it out away from the valley wall.
 9      Q.    Let's go back a second.
10      A.    Sorry.
11      Q.    On Slide 83, what you were pointing at toward
12  the end there was the area around the gage?
13      A.    Yes.  So here's the location of the gage, and
14  the stilling well, where they take their measurements,
15  used to be right adjacent to the gage in the low flow
16  channel.  They have had to move it out now into that
17  inundated area up on that higher surface.
18      Q.    What's a stilling well?
19      A.    Well, it's the end of the line where the
20  pressure that's being read by the gage is being read.
21  It's the location where the pressure that represents
22  the water surface is being read.
23      Q.    Okay.  I'm sorry, I interrupted you.  You
24  were talking about Slide 83.  Are we onto Slide 84 now?
25      A.    So moving on to Slide 84, this is 2002, much
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 1  clearer photograph, and it basically illustrates the
 2  point that I've made much better.  You've had water out
 3  on this surface now for some time, so you've got a --
 4  essentially irrigated the side of the cobble bar.
 5  We've got a much more robust riparian zone.  This,
 6  right in the center of the photograph, red dot is the
 7  location of the gage.  The point that they take their
 8  readings is here.  And the water actually shoals back
 9  through these trees and drops back down into that low
10  flow channel at essentially the same elevation that
11  it's always been.
12            Then if we move on, Slide 85 is 2006, right
13  after the flood.  Primarily because of the presence of
14  all the riparian vegetation from the irrigation of that
15  surface, more sediment came down the river and caused
16  that to build up even more in that area.  And so that's
17  the cause of the abrupt increase in the stages that
18  occurred during the late 2004 flood.
19            And, actually, if we take -- I've got a
20  Google Earth image here that illustrates, I think,
21  allows you to see in an oblique way what I'm talking
22  about here.  We're looking upstream -- this is
23  Slide 86. -- through the site.  This is the ponded area
24  off to the right side.  The view is looking upstream on
25  the right of the gage in this image.  They're measuring
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 1  the water-surface elevation in that sort of ponded
 2  area, and you can see where the dark water connects
 3  into the vegetation.  There's a riffle or a shoal
 4  there.  The water comes down onto the bar and then it
 5  drops back down into the low flow channel.
 6            The elevations in this part of the low flow
 7  channel are essentially the same as they've always been
 8  in that area, at least during the recorded period.
 9      Q.    So let's stop here at Slide 86 and make sure
10  we understand what your testimony is today.
11            Is it your testimony that the floods in 1993
12  and 2003 changed the bed of the channel or location of
13  the bed of the channel at the area of that gage?
14      A.    They caused a local change in the bed
15  elevation, a very localized change, that caused those
16  shifts in the rating curve that have absolutely nothing
17  to do with the presence of Horseshoe Reservoir.
18      Q.    So the differences in the elevations were
19  based upon the floods; not from inundation --
20      A.    That's correct.
21      Q.    -- from the reservoir?
22      A.    That's correct.
23      Q.    And for purposes of Mr. Hjalmarson's
24  criticisms of your report, what does that mean then?
25      A.    What it means is that the -- his specific
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 1  criticism was that we shouldn't be talking about that
 2  site because the characteristics of it are affected by
 3  the presence of the reservoir.
 4            And as I have shown here, the reservoir has a
 5  very, very limited effect on the character of our study
 6  site.  He also made the statement that the reservoir is
 7  destroying the gage; and that, in fact, is not the
 8  case.
 9      Q.    And you think the gage -- the impacts on the
10  gage happened because of the flood?
11      A.    They happened because of flood.  They didn't
12  have anything to do with the reservoir.
13      Q.    Okay.  Anything else on Slide 86?
14      A.    No.
15                 COMMISSIONER ALLEN:  Just a quick
16  question --
17                 THE WITNESS:  Sure.
18                 COMMISSIONER ALLEN: -- in that regard.
19                 What was the elevation of the reservoir
20  at the time of the flooding?  In other words, it was
21  above the spillway, and the flow that occurred was
22  actually greater.  So what's the difference in the
23  elevation between the spillway and the time when the
24  flooding occurred?
25                 THE WITNESS:  I have some plots in my
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 1  files that we can look at later, if you would like, but
 2  there was a short period of time during the '93, during
 3  the recession limb, when there was a substantial amount
 4  of water coming down the river, and the reservoir was
 5  up in the range of our Cross-Sections 3 and 4, roughly,
 6  but still well below the level of the gage.
 7                 COMMISSIONER ALLEN:  And your contention
 8  then is that the fact that the elevation was below the
 9  level of the gage had no effect on the sediment that
10  was being deposited at that particular point?
11                 THE WITNESS:  That's correct.  The head
12  of the -- the backwater from the reservoir was probably
13  a half mile or so downstream from here.
14                 COMMISSIONER ALLEN:  And yet the
15  sediment builds up incrementally as it moves back up
16  the channel.  So in spite of the fact that it was not
17  at the elevation of the flooding in the reservoir,
18  there could still have been some impact, could it not
19  have been, on the elevation at the gage site?
20                 THE WITNESS:  It could have, but the
21  main point is it didn't in this case, because the
22  incised part of the channel, prior to -- sorry.  Prior
23  to 1993, the channel came down and it ran hard against
24  this valley wall.
25                 COMMISSIONER ALLEN:  Right.
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 1                 THE WITNESS:  So it was incised like
 2  this.  The change in elevation is associated with
 3  pushing the flow -- filling in this part of the low
 4  flow channel and pushing it out over onto the surface
 5  of that bar.
 6                 If your proposition were correct, this
 7  would have filled in as well.
 8                 COMMISSIONER ALLEN:  What is the -- what
 9  would be the impact of low flow on the maintenance of
10  that low flow channel, in terms of degrading it?
11                 THE WITNESS:  Very little, actually.  If
12  you had some sands deposited in there, the low flow
13  might entrain those and carry them away; but otherwise,
14  at lower flows, that's a very coarse-grained area.
15  It's cobble and gravel in the bed of the stream and,
16  essentially, the water is just running over the top of
17  the larger rocks.  It doesn't move them around.
18  Doesn't have the ability to cause it to incise.
19                 COMMISSIONER ALLEN:  Okay.
20  BY MR. MCGINNIS:
21      Q.    Anything else on Slide 86?
22      A.    No.
23      Q.    Let's go to Slide 87.
24      A.    So just to sum up, this is the same slide we
25  saw earlier.  There's nothing about Mr. Hjalmarson's


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 1989


 1  criticism -- first of all, he's wrong in most of the
 2  things that he said or all of the things that he said;
 3  and in going back and taking a critical look at his
 4  criticisms, I saw nothing there that would change my
 5  opinion about whether or not the Verde River would have
 6  been susceptible to navigation at the date of
 7  statehood.
 8      Q.    And when you say Mr. Hjalmarson was wrong in
 9  all the things he said, are you referring specifically
10  to the things he said about your work?
11      A.    The things that he said about the work that I
12  specifically addressed in this presentation.
13      Q.    And were you present for the hearing in
14  December and, also, last week?
15      A.    I was.
16      Q.    Okay.  Were you here every day in December,
17  or did you miss --
18      A.    I think I missed the last half of the last
19  day.
20      Q.    Has anything you've heard in the nine or ten
21  days of this hearing so far changed your opinion about
22  the susceptibility of the Verde River to navigation in
23  its ordinary and natural condition?
24      A.    No.
25      Q.    And just to circle back again, on Segments 3,
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 1  4, and 5, was that the primary focus of your work --
 2      A.    Yes.
 3      Q.    -- was Segments 3, 4, and 5?
 4      A.    Yes, it was.
 5      Q.    And your opinions on Segments 1 and 2, is
 6  that based more on reliance upon other evidence that
 7  you've read and heard during the hearing?
 8      A.    That's correct.
 9                 MR. MCGINNIS:  No further questions,
10  Mr. Chairman.
11                 CHAIRMAN NOBLE:  Yes.  Do the
12  Commissioners have any questions for Dr. Mussetter?
13                 Any other questions?
14                 Well, I guess then Dr. Mussetter can be
15  excused?
16                 MR. HELM:  You've heard of the doctrine
17  of the fat chance, haven't you?
18                 CHAIRMAN NOBLE:  Is it related to
19  sausage?
20                 MR. HELM:  Are we going to make some?
21                 CHAIRMAN NOBLE:  Who's up first?
22                 MS. HERNBRODE:  That would be me,
23  Mr. Chairman.
24                 So, Mr. Chairman, after lunch I will
25  have some questions on some other things that I would
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 1  like to talk to Dr. Mussetter about.  Pursuant to your
 2  request, I've provided that presentation on that thumb
 3  drive.  They're all things that are already in
 4  evidence, and everybody else will see them on the
 5  screen, but so that you can look at them on your
 6  screen, I've given you a copy.
 7                 For the period up till lunch, I'm just
 8  going to talk to Dr. Mussetter about what he has in his
 9  PowerPoint.
10                 CHAIRMAN NOBLE:  Thank you.  Please
11  proceed.
12
13                    CROSS-EXAMINATION
14  BY MS. HERNBRODE:
15      Q.    Good morning, Dr. Mussetter.
16      A.    Good morning.
17      Q.    In case you've forgotten in the last
18  15 minutes, I'm Joy Hernbrode, representing the State
19  Land Department.
20            Can you go to your Slide 3, please?
21                 CHAIRMAN NOBLE:  You mean the one where
22  he signs in?  Sorry.
23  BY MS. HERNBRODE:
24      Q.    Okay, and this is a quote or a partial quote
25  from PPL Montana; is that correct?
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 1      A.    That's correct.
 2      Q.    I would like to show you sort of the rest of
 3  that paragraph from that same case, and for the folks
 4  playing along in the audience, we are PPL Montana
 5  versus Montana, 132 Supreme Court 1215, pin site 1233.
 6            We'll start right there.  I'm going to read
 7  some of it and ask you if I've read it correctly.
 8            "True, river segments are navigable not only
 9  if they were used, but also if they were susceptible to
10  being used, as highways of commerce at the time of
11  statehood."  I'm going to leave out all the cites.
12            "Evidence of recreational use, depending on
13  its nature, may bear upon susceptibility of commercial
14  use at the time of statehood.  Similarly, poststatehood
15  evidence, depending on its nature, may show
16  susceptibility of use at the time of statehood."
17            Is that correct, leaving out all of the stuff
18  in parens from the other cites?
19      A.    Yes, I believe you read that correctly.
20      Q.    Okay.  Thank you.
21            Can you go to Slide 4.  This is your channel
22  classification, and you talked about that both Friday
23  and today a little bit.  Can you tell me, for Segment 3
24  of the Verde River, where, in your opinion, it falls on
25  that graph?
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 1      A.    I think I said a couple of times Segment 3
 2  probably doesn't fall on this graph.  It's controlled
 3  by factors that aren't specifically addressed here.
 4      Q.    Okay.  How about Segment 4?  Same answer?
 5      A.    Same answer.
 6      Q.    Okay.  So Segment 5?
 7      A.    Segment 5 fits in the lower right portion of
 8  the graph.
 9      Q.    There's a lot of stuff in the lower right
10  portion.
11      A.    Sure.
12      Q.    And I understand that these drawings don't
13  necessarily describe a real river on the ground that is
14  variable over its course; but would you say that 3b, 4,
15  or 5 most closely resembles what the Verde River looks
16  like in Segment 5?
17      A.    It depends on the magnitude of the flows.  It
18  also depends on the specific time when you look at the
19  river.  But it would be somewhere in the range --
20  somewhere in that range; 4, primarily.
21      Q.    And this graph is intended to show how rivers
22  tend to be, but not necessarily how they are?  You can
23  plot a river that you had never seen before on this
24  graph, go out and look at it, and go, hmm, well, there
25  must be some other factors in place because it doesn't
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 1  really fall where I thought it would be.
 2            You're looking confused.
 3      A.    I'm not sure I heard a question.
 4      Q.    Okay.  So this graph, I believe you said on
 5  Friday, that this graph shows where a river tends to
 6  be, based on the channel pattern and relative
 7  stability.  You could have a theoretical river and
 8  figure out kind of where you think it would fall.  If
 9  you knew some information about a river, but had never
10  seen it, you could say, okay, well, I think it's
11  probably going to be a 3b river when I go out and look
12  at it.  Right?
13      A.    Well, the difficulty I have with your
14  question is there's really very little on this graph
15  that allows you to quantify.  So I don't know that this
16  allows you to predict what a particular river would
17  look like.  It gives you sort of a framework for
18  explaining why certain rivers look the way they do.
19      Q.    Okay.  Let's move on to Slide 7.  So on this
20  river -- and did you tell us what river this was?  I
21  forget.
22      A.    Yes.  This is the Platte River.
23      Q.    So on the Platte here, is there a 2 to 3 foot
24  deep channel where you could put a boat?
25      A.    You could probably float a boat in portions
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 1  of the reach.  Over against this right bank, it tends
 2  to be a bit deep at this specific cross-section.
 3      Q.    So if this cross-section is generally
 4  representative of the rest of the river, there is a
 5  place in this braided river you could put a boat?
 6      A.    You could float a boat at that specific
 7  location.
 8      Q.    Okay.  Can you move on to next slide,
 9  Slide 8?
10      A.    Sure.
11      Q.    Do you know if this river has been deemed
12  navigable?
13      A.    I don't actually know.
14      Q.    And what river is this, again?
15      A.    This is the Copper River in Alaska.
16      Q.    Okay.  Does the Verde ever have extreme
17  braiding like this?
18            I believe you characterized this as extreme
19  braiding; is that correct?
20      A.    I probably said that, yes.
21      Q.    Does the Verde ever have extreme braiding
22  like this?  And, again, we're just talking about
23  Segment 5, I believe.
24      A.    Right.  I would say it probably doesn't ever
25  reach the extreme nature that you see in this
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 1  particular photograph.
 2      Q.    Okay.  When you're talking about Graf and the
 3  characteristics of dryland channels, there are dryland
 4  channels in states other than Arizona, correct?
 5      A.    Sure.
 6      Q.    What states generally have dryland channels?
 7      A.    Well, I would say in the United States it's
 8  generally the Southwestern states.
 9      Q.    So Utah?
10      A.    There are dryland channels in Utah.
11      Q.    California?
12      A.    Yes.
13      Q.    New Mexico?
14      A.    Yes.
15      Q.    Nevada?
16      A.    Yes.
17      Q.    And it's your opinion that the movement of
18  dryland rivers precludes navigation?
19      A.    The movement of dryland rivers?
20      Q.    The fact that a dryland channel is unstable
21  and moves around precludes navigation?
22      A.    No, that's not my opinion.
23      Q.    Okay.  I'm sorry.  I thought I read that in
24  your report.
25            So all of those states that have dryland
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 1  rivers have navigable rivers, and some of those rivers
 2  may be dryland rivers; but there's nothing inherently
 3  about a dryland river that says, no, you can't navigate
 4  it?
 5      A.    The fact that it's a dryland river does not
 6  preclude navigation.
 7      Q.    Okay.  That would have been a better
 8  question.  Thank you.
 9            So I think you've opined that the Verde
10  certainly has a tendency to multiple flow paths during
11  floods?
12      A.    Yes.
13      Q.    Okay.  But it goes back to a primarily single
14  channel?
15      A.    In some areas.
16      Q.    How much of the river -- again, we're just
17  talking about Segment 5, correct?
18      A.    Right.
19      Q.    So how much, what percentage of Segment 5
20  would you say is likely to have multiple channels in a
21  non-flood stage?
22      A.    Are we talking about current conditions or
23  natural conditions?
24      Q.    Let's talk about both.  Let's talk about
25  under natural conditions first.
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 1      A.    I haven't quantified that.  I couldn't give
 2  you a number.
 3      Q.    Less than 50 percent?
 4      A.    I couldn't give you a number.
 5      Q.    Okay.  How about under current conditions?
 6      A.    I think, as I testified earlier this morning,
 7  it probably has more of a tendency now to have more
 8  single-thread reaches just because of the effect of the
 9  reservoir regulation and the flows.  It has a more
10  stable riparian corridor.
11      Q.    But -- so how much of the river would you
12  characterize now, though, as braided?
13      A.    I haven't quantified that.
14      Q.    Okay.  But you were here for the flyover?
15      A.    I was.
16      Q.    Did you see a lot of braiding in this
17  segment?
18      A.    I saw many places with multiple channels.
19      Q.    In your opinion, if there's more than one
20  channel, that's a braid?
21      A.    Not necessarily.
22      Q.    Can you tell me how you determined whether a
23  river is braided or not?
24      A.    Well, there are many split flow reaches.  I
25  think at one point this morning I characterized this
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 1  reach of the river as an island-braided system.  So you
 2  can have more than one channel that are separated by
 3  vegetated bars, vegetated islands.  That, from a
 4  hydraulic perspective, I would probably more correctly
 5  call that a split flow reach, as opposed to a reach
 6  like some of the ones you saw where you have water
 7  shoaling over a shoal bar and you've got multiple
 8  fingers of flow going out over that shoal bar.
 9      Q.    So you would need to see three or four
10  channels over a large percentage of the river to
11  characterize it as braided or --
12      A.    I wouldn't quantify the number of braids,
13  number of individual channels.  More than one.
14      Q.    You know it when you see it?
15      A.    I think I would know it when I see it, yes.
16                 CHAIRMAN NOBLE:  You know, I think it's
17  about time for lunch.  I think I was at that trial.  I
18  think Judge Hardy was trying to make that decision on I
19  Am Curious (Yellow).
20                 MS. HERNBRODE:  When should we be back
21  from lunch, Mr. Chairman?
22                 CHAIRMAN NOBLE:  1:30.
23                 (A lunch recess was taken from
24  11:45 a.m. to 1:30 p.m.)
25                 CHAIRMAN NOBLE:  Let the record reflect
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 1  the presence of the Commissioners.
 2                 Joy.
 3  BY MS. HERNBRODE:
 4      Q.    Thank you, Mr. Chairman.
 5            All right.  Can you get your PowerPoint back
 6  up here?  I'm sorry, I forgot the exhibit number for
 7  that latest PowerPoint.  Do you know it?
 8                 MR. MCGINNIS:  X060, I think.
 9  BY MS. HERNBRODE:
10      Q.    Okay, X060, and can you go to Slide 6.
11            I think you said on direct this is the
12  Mosquito Fork; is that correct?
13      A.    It is.
14      Q.    And you have a navigability opinion on the
15  Mosquito Fork for some other folks?
16      A.    I do.
17      Q.    What type of boat and draft did you opine was
18  necessary to show navigability on the Mosquito Fork?
19      A.    Well, first of all, the boat that I used for
20  the criteria boat on the Mosquito Fork was not my
21  opinion as to which boat it was.
22      Q.    Okay.
23      A.    That was the historian that we're working
24  with's opinion as to what type of boat.
25      Q.    Okay.
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 1      A.    But having said that, I specifically looked
 2  at two types of boats.  One was a poling boat, which
 3  was a wooden boat.  The particular one I looked at was
 4  roughly 20 feet long, 5 feet wide at the beam.
 5            The other boat that I looked at was a power
 6  boat, slightly larger, about 30 feet in length, and
 7  powered by an outboard motor.
 8      Q.    And for the poling boat, what kind of draft
 9  does that boat require?
10      A.    I'm trying to remember the exact numbers now.
11      Q.    Does 13 sound about right?
12      A.    That sounds about right.
13      Q.    So 13 inches?
14      A.    Yeah.
15      Q.    And the tonnage that that boat carries?
16      A.    The weight of the cargo that we were to --
17  that I was -- well, that came from the opinion of the
18  historian that I was working with would be a minimum of
19  a ton.
20      Q.    Okay.  Let's move on to Slide 15.
21            These are a little more difficult.
22      A.    Oh, that's tough.
23                 MR. BREEDLOVE:  Do you want me to get
24  the blinds?
25                 MR. SLADE:  Or I can turn the lights
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 1  down.
 2  BY MS. HERNBRODE:
 3      Q.    Where did your rapid classifications come
 4  from on this slide?
 5      A.    That came from the U.S. Forest Service
 6  document.  Let me see.  The Forest Service Boater's
 7  Guide for the Verde River.
 8      Q.    Do you know how the Williams Guide classified
 9  these rapids?
10      A.    No, I have not looked at that.
11      Q.    Okay.  Can you move to Slide 17.
12            You got this off that website that's there on
13  the bottom?
14      A.    Yes.
15      Q.    And can you read the text that is along the
16  top of this photo?
17      A.    Yes.
18      Q.    Would you please read it?  Sorry.
19      A.    Yes, I can read it, and I will.
20      Q.    Thank you.
21      A.    It says "Prefalls Rapid, Class III, appears
22  suddenly, making it hard to scout.  Supposedly you can
23  stop well upstream and scout left.  In any case, it is
24  steep but not tricky."
25      Q.    And this text was written by some guys, I
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 1  think you said, who actually have run this river?
 2      A.    I assume they have, yes.
 3      Q.    Okay.  Go on to 18 there.
 4            And will you read the text at the top of this
 5  one?
 6      A.    Yes, I will.
 7            "Verde Falls, Class V, scout left."
 8      Q.    Class V?
 9      A.    Sorry, Class IV.  Excuse me.
10      Q.    Good try, but no.
11      A.    Would you like me to continue?
12      Q.    Please keep going, yes.
13      A.    "The no-stopping zone for eagle habitat
14  starts just upstream, but you must stop to scout or
15  portage this rapid, so the sign seems out of place.
16  Different guidebooks say The Falls is either 5 feet or
17  8 feet high.  Both statements might be true at
18  different water levels.  At ultra low flows The Falls
19  is too rocky to run.  At minimum recommended flows, far
20  right is relatively straightforward.  As flow
21  increases, alternate routes become available on the
22  left.  At high flows (see YouTube videos) the holes are
23  truly monstrous."
24      Q.    Okay.  Thank you.  And then Slide 19.  And
25  will you read the top of this one?
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 1      A.    Yes, I will.
 2            "Rock Garden Rapid, a long series of moderate
 3  rock slaloms.  The no-stopping zone for eagle habitat
 4  ends shortly below this rapid.  A USFS recommended
 5  campsite is at mile 4.5 on the left."
 6      Q.    And they don't mention needing to scout Rock
 7  Garden Rapid?
 8      A.    I don't see any mention of that here.
 9      Q.    Okay.  Slide 20, please.  Will you read the
10  text at the top of this one?
11      A.    Yes.
12            "Punk Rock Rapid, AKA Turkey Gobbler,
13  Class III+.  At low flows this rapid is very rocky,
14  making it hard to work left.  At high flows the water
15  moves strongly into a midstream trap rock.  Supposedly
16  the scout is from the right bank, but from the top this
17  looks like any other generic Class II rapid on the
18  Verde.  If you neglect to stop and scout, just make
19  sure to go far left."
20      Q.    Okay.  And then could you go to Slide 21.
21            So you don't have any photos from that same
22  website for Black Hole Rapid, correct?
23      A.    No.
24      Q.    Is it because they didn't have it listed on
25  their website?
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 1      A.    I don't recall if they had one or not.  I
 2  included the other ones just as illustrations.
 3      Q.    Okay.  Can you go to Slide 26, and this is
 4  your rapid map for Segment 4, correct?
 5      A.    Yes.
 6      Q.    And did you read the section of the Williams
 7  Guide that applies to this segment?
 8      A.    I'm not familiar with what the Williams Guide
 9  says about this section.
10      Q.    Okay.  And did you get your classifications
11  from the same place on this one, from the Forest
12  Service Guide?
13      A.    Yes.
14      Q.    So you would disagree then with Mr. Burtell
15  about the number and ratings of rapids in this segment?
16      A.    I don't know what Mr. Burtell had to say
17  about it.  I don't recall.
18      Q.    Okay.  He used the Williams Guide.
19      A.    Okay.
20      Q.    So how do you explain the sort of difference
21  between those two guides?  Are different rapids
22  differently classified at different water levels?
23      A.    Could be different water levels.  Could be
24  different people's viewpoint on how challenging it is
25  with modern recreational boats to paddle those rapids.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 2006


 1      Q.    Move to Slide 33.
 2      A.    Okay.
 3      Q.    This is the photo of your Study Site 1 for
 4  the MEI 2003 study, correct?
 5      A.    Yes.
 6      Q.    And you talked about one hydraulic control on
 7  the downstream end of your site.  Are there other
 8  controls within the site?
 9      A.    Yes.  It varies with water level, but the
10  riffles within the reach are hydraulic controls,
11  particularly at low flows.
12      Q.    But most of the site is pool?  In terms of
13  like how many feet is pool and how many feet is riffle,
14  is most of this site pool?
15      A.    More of this site would be in the pool
16  category than the riffle category.
17      Q.    And that's common sort of river-wide; more of
18  the river is in pools than in riffles?
19      A.    I think that's fair.
20      Q.    Slide 34.  So I think you said -- I can't
21  read it from here, but this reflects between 250 and
22  300 cfs, correct?
23      A.    That's roughly correct, yeah.
24      Q.    And there would be more water if we were in a
25  natural condition, correct?
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 1      A.    There probably would, yes.
 2      Q.    And so the water would be a little deeper?
 3      A.    That's correct.
 4      Q.    Can you explain how you made this?  Like what
 5  is the fieldwork that is associated with coming up with
 6  a graph like this?
 7      A.    Well, first of all, this graph reflects a
 8  combination of field data and computer-modeled
 9  information.  The specific fieldwork involves surveying
10  cross-sections of the river.  These would be
11  topographic profiles that would run across the river
12  perpendicular to the direction of flow.
13            There's some element of the bed material
14  sampling involved here because that controls the
15  hydraulic roughness, and so we consider that when we
16  set the roughness coefficients in the model.
17      Q.    So I'm trying to dumb this down to sort of my
18  level here.
19            You basically have a guy on the shore
20  standing with one of those surveying things and
21  somebody with a rod walking across the river, or just
22  somebody with a rod walking across the river?
23      A.    I don't recall at -- this was about the time
24  when we made the transition from using conventional
25  survey equipment to GPS, global positioning system,
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 1  equipment.  I don't remember which technique we used at
 2  this particular site.
 3      Q.    It does involve some guy with a pole, either
 4  way?
 5      A.    It involves an individual going across the
 6  river setting the pole, the rod, down at specific
 7  locations, yes.
 8      Q.    Okay.  So whoever walked across the river, is
 9  it possible they could have missed a spot that was
10  actually the lowest depth as they go across?  Because
11  you're not sort of dragging it across; you're doing it
12  every foot or so, every 6 inches or so, every time you
13  feel a difference in depth?  How are you deciding when
14  you put that pole down?
15      A.    Well, the objective of the survey is to
16  accurately record the ground profile across the
17  cross-section.  So the spacing between shots varies
18  depending on how irregular the topography is.
19            Is it possible they missed the deepest spot?
20  You know, anything is possible.  It's highly unlikely
21  because that's one of the key points in the survey that
22  the surveyors are instructed to collect data on.
23      Q.    Can you go, I think it's 35.  I missed it.
24  No, I'm sorry, this one is it.
25            I see that there some dots that are not on
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 1  the line here at the far right-hand side of Slide 34?
 2      A.    I'm not sure what you're referring to.
 3      Q.    So there are these square dots --
 4      A.    Yes.
 5      Q.    -- across the top line, which I assume are
 6  the places where you measured depth?
 7      A.    No, actually --
 8      Q.    It says "Measured REW," right?  That.
 9      A.    Yes.
10      Q.    So I'm asking about these dots over here.
11      A.    Right.
12      Q.    These dots all seem to run along at the same
13  place as your line.
14      A.    Right.
15      Q.    These dots don't.
16      A.    Right.
17      Q.    Why are these dots not on the line?
18      A.    For some reason the edge of the water at
19  those cross-sections varied from -- well, I should say
20  that the other way around.
21            The computer prediction of what the water
22  surface would be at that location was different from
23  what was actually measured.
24      Q.    Okay.  So what's the plus or minus on your
25  accuracy for this table?  Is it 1 foot, half a foot?
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 1      A.    If you consider that data set in its
 2  aggregate, it's within a few tenths.  There are a few
 3  odd points that fall outside that range, but for the
 4  most part, it's within a few tenths.
 5      Q.    And those odd points are like a foot
 6  different from your model?
 7      A.    There are a few cases where it's up to a foot
 8  different.
 9      Q.    Okay.  Can you pull up Slide 38.
10            This is your annual flow photo, and I would
11  like to talk a little bit about the historic accounts
12  we have, and I recognize you didn't focus on them in
13  your report or anything, but look at the years in which
14  they took place.
15            So the first one I would like to talk about
16  is the Day brothers, who went down the Verde in 1891
17  and '92, at least that's their recorded trip.
18            So 1891 looks like a pretty big flow year,
19  correct?
20      A.    It appears to be, yes.
21      Q.    But they had five previous accounts, and we
22  don't really have data for five previous years on this
23  chart, correct?
24      A.    There are only two years before 1891.
25      Q.    Okay.  So we also have Fogel and his friend
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 1  in 1931.  What kind of year was 1931?
 2      A.    It looks like it's a medium year.
 3      Q.    Okay.  We have a 1903 account from Dr. Ralph
 4  Palmer.  What was 1903 like?
 5            It looks like also a medium sort of year; is
 6  that correct?
 7      A.    Yes, I would say.
 8      Q.    And then we have Hooker, Cox, Smith and
 9  Miller in 1905.  What kind of year was 1905?
10      A.    That was a big year.
11      Q.    Okay.  And we have Stevens and Webber in
12  1917.  I can't tell if that's a medium year or a
13  moderately big year.
14      A.    Looks like a pretty big year.
15      Q.    Okay.  And then the aerials you showed us
16  were from 1934; is that correct?
17      A.    That's correct.
18      Q.    Okay.  So 1934, really low year?
19            Yes?
20      A.    1934 was a low year.
21      Q.    Okay.  Can you go to Slide 44, please.
22            I believe you said that the riffle in this
23  photo was very shallow.  How shallow is very shallow?
24      A.    I can't tell from this photograph.
25      Q.    You can't tell depth of a river from a
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 1  photograph?
 2      A.    I wouldn't necessarily say that, but I
 3  couldn't quantify what the actual depth over that
 4  riffle is from this photograph.
 5      Q.    Can you give me a range?
 6      A.    I would be surprised if it was more than a
 7  foot.
 8      Q.    Because?
 9      A.    Just based on my knowledge of the river and
10  what I see in the photograph, I don't think it's deeper
11  than that.  I can see water breaking, the whitewater in
12  there and so on.  If you have breaking water over
13  cobbles like that, it would be surprising, with a
14  fairly flat reach like that, to have a depth of greater
15  then a foot or so.  Depends on the size of the cobbles,
16  of course, but...
17      Q.    So you can have breaking water at higher
18  depths?
19      A.    Sure.
20      Q.    At what depth does breaking water no longer
21  happen?  Is there a maximum depth for a riffle; like
22  you can't have a riffle if it's at least 5 feet deep,
23  10 feet deep; or can you have a riffle at 5 or 10 feet?
24      A.    You can have a riffle at 5 or 10 feet.
25      Q.    Okay.  So we know for certain that the
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 1  riffles are shallower than the pool portions?
 2      A.    Yes.
 3      Q.    But you can't tell me for sure how shallow?
 4      A.    I can't quantify the actual depths in that
 5  riffle from this photograph, no.
 6      Q.    Okay.  Go to 35.  I realize that's backwards.
 7  I apologize.
 8      A.    35?
 9      Q.    35, yes.
10            And you have several of these for each one of
11  your -- one of these for each one of your sites, so I'm
12  only going to ask you one set of questions, but I'm
13  talking about this 35, Slide 47, and Slide 50.
14            These are average depths, not maximum depths,
15  correct?
16      A.    That's correct.
17      Q.    Okay.  So they're not the depth of the -- I
18  think you pronounce thalweg differently than we've been
19  pronouncing it, so how do you pronounce it?
20      A.    Thalweg.  It's the German pronunciation.
21      Q.    Okay.  Average necessarily means that half of
22  the area is deeper and half is shallower, correct?
23      A.    I'm not sure it necessarily means that.  It
24  means it's the average.  The median depth would be half
25  would be shallower and half would be deeper.  It
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 1  depends on the shape of the cross-section whether
 2  that's actually the average.
 3      Q.    But at least some of it is shallower and some
 4  of it is deeper?
 5      A.    Yes.
 6      Q.    And if you have -- well, I won't go there.
 7  That's too much math for me.
 8            Okay, let's look at Slide 53, please.
 9            With this photo, would you describe the wet
10  part of this river as very braided?
11      A.    There are portions in this photo that are
12  quite braided, yes.
13      Q.    But would you describe the entire bit shown
14  in this photo as very braided?
15      A.    No.
16      Q.    Okay.  Can you turn to Slide 74.
17      A.    Okay.
18      Q.    That wasn't the one I wanted.  Can you go
19  back one?  Okay.  That's the one I wanted, 73.
20            We have had some discussion about gages and
21  their relation to the rating curve.  I understand that
22  gages are typically located in pools, correct?
23      A.    Not necessarily.
24      Q.    At least the ones on the Verde that you're
25  familiar with located in pools?
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 1      A.    I'm not sure you would describe the location
 2  of these, of the stilling well at that gage, prior to
 3  1992, as being in a pool.  It's a confined low flow
 4  part of the channel.  I'm not sure it's necessarily a
 5  pool.
 6      Q.    Would you describe it then as a riffle?
 7      A.    No.
 8      Q.    Okay.  That's what I'm trying to get at.  Is
 9  it in a pool or is it in a riffle?
10      A.    Gages would not typically be located in a
11  riffle.
12      Q.    Okay.  And please tell me if I get this
13  wrong, because this is hydrology for lawyers, which is
14  kind of scary.  I understand that there is some kind of
15  float inside of the gage that tells you the -- gives
16  you a level.  So when the river goes up, the float goes
17  up; when the river goes down, the flow goes down?
18      A.    There are different types of gage
19  instruments, but the general proposition that it reads
20  a higher level when the river goes up than it does when
21  it's low is true.
22      Q.    But the number that is reflected in that,
23  when you say gage height is at 10, that doesn't
24  necessarily mean the river is 10 feet deep right there?
25      A.    No, it doesn't.
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 1      Q.    It's kind of a random set of numbers.  I'm
 2  sure there's some reason for it, but it's not directly
 3  related to depth?
 4      A.    Well, they establish a, what's called, gage
 5  zero --
 6      Q.    Right.
 7      A.    -- that is just an arbitrary datum that's
 8  below the bottom of the river so they don't measure
 9  negative stages, basically.
10      Q.    Okay.  And then when you go to develop the
11  rating curve, the rating curve is based on where in the
12  river?  Is it at where the gage is, or is it downstream
13  at the control?
14            The depth established for the rating curve.
15  So that you know that when the gage says 5, that means
16  on the rating curve you've got a depth of a foot.
17  Where is that foot measurement correlated to?
18      A.    Well, first of all, the data from the gage
19  doesn't tell you what the depth is at the gage.  It
20  only tells you what the height of the water surface is
21  relative to that arbitrary gage zero level that they
22  establish for the gage.
23      Q.    Right.  So how do you get from that height to
24  a depth?
25      A.    Well, you would have to know what the shape
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 1  of the cross-section is at the point where the
 2  measurement's taken.
 3      Q.    And where is the point where the measurement
 4  is taken?
 5      A.    The continuous recordings at the Tangle Creek
 6  gage are taken right adjacent to the gage house.  They
 7  have an instrument.  I'm not sure if it's an electronic
 8  gage or if it's a float-type gage, as you earlier
 9  suggested, at the site; but it goes out into the river
10  pretty much adjacent to where the gage house is, where
11  I have it marked on the maps.
12      Q.    Okay.  But when you look at a rating curve
13  for the Tangle Creek gage --
14      A.    Yes.
15      Q.    -- is it measuring in that pool where the
16  gage is, or is it measuring at the control point?  Is
17  it measuring at the riffle or somewhere around the
18  riffle?
19      A.    It's measuring the water surface at the
20  location of the gage.
21      Q.    You're telling me the rating curve shows you
22  the depth at the location of the gage, the depth of
23  water at the location of the gage?
24      A.    No, that's not what I'm telling you.
25      Q.    Okay.  That's what I'm trying to figure out,
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 1  where that rating curve number applies to.
 2      A.    The rating curve number tells you the gage
 3  height, the height of the water surface at the location
 4  of the gage.
 5      Q.    But it also tells you -- it gives you a depth
 6  number, does it not?
 7      A.    No.
 8      Q.    The rating curve does not give you a depth
 9  number?
10      A.    No.
11      Q.    Okay.  Then that's where I'm going horribly
12  wrong.  Thank you.
13      A.    You're welcome.
14      Q.    All right.  I think we're going to switch
15  computers on you now.  It will just take a moment.
16            Debi, if you could pull up 13, please.  This
17  is from X011-68, Figure 5.3, Page 5.5.  For those of us
18  smart people who don't have the exhibit numbers
19  memorized, that's the Inundation and Substrate
20  Stability Study, which I believe is your MEI 2003.
21      A.    Yes.
22      Q.    Okay.  In your report you talk about a couple
23  different types of channel; active, chute, low flow,
24  and main.  Can you show us on this what you mean by
25  those different types of channels?
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 1      A.    Well, they're labeled on the plot, most of
 2  the categories that you talked about.
 3            So what we characterized as the main channel
 4  is this central part here that runs from about Station,
 5  looks like, 200ish over to about 800.  There's a low
 6  bar adjacent to what we characterize as the main
 7  channel at that cross-section.  Then there's a high bar
 8  on the right side, and then there's a chute channel on
 9  the back side of that high bar.
10      Q.    And so when you talk about main channel, is
11  that the same as the low flow channel?
12      A.    No, it's not the same as the low flow
13  channel.
14      Q.    Okay.  What's the difference?
15      A.    Well, the low flow channel would be -- could
16  be any of several channels down in the bottom that
17  would be inundated during low flows.
18      Q.    Okay.  And what about the active channel?
19      A.    The active channel is a little bit more of a
20  fuzzy term, but it's probably mostly synonymous with
21  the main channel.  It's the part that is activated when
22  you have really high flow -- not really high flows;
23  moderately high flows where the sediment moves around.
24      Q.    When you boat a river, what part of the
25  channel do you put your boat on?
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 1      A.    Depends on how much water's in the river and
 2  where I'm trying to go.
 3      Q.    So at -- I can't read these numbers --
 4  1,000 cfs, it looks like you could put your boat in any
 5  one of three channels?
 6            1,000 cfs I think is the lowest number there;
 7  is that correct?
 8      A.    1,000 is the lowest water surface, yes.
 9      Q.    Okay.  Any one of those three channels, could
10  you put your boat in?
11      A.    There are three channels there at 1,000 cfs.
12      Q.    Okay.  And up to about 10,000 cfs, you're
13  definitely just boating in the main channel?
14      A.    Yes.
15      Q.    But if you had a couple of feet of flow over
16  there in the chute channel, you could boat over there
17  too?
18      A.    I presume.  Depends on what's on the ends,
19  but if there's 2 feet of water in there, you could
20  probably float a boat in it.
21      Q.    You said that you disagreed with Jon about
22  channel pattern mattering for navigability, and I
23  really didn't understand your answer on direct.  Why,
24  if you could boat in the chute channel, you can boat in
25  the low flow channel, does not seem like channel
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 1  pattern makes a big difference to navigability?
 2      A.    Well, you can't really answer the complete
 3  question of navigability by looking at the conditions
 4  at a single cross-section.  You have to look at the
 5  longitudinal profile of the river and other things that
 6  are happening away from the cross-section.  Just
 7  because I can float my boat at one specific point
 8  doesn't mean that I can navigate the river at that same
 9  flow.
10      Q.    So it would be good to go out and look at the
11  entire river before determining navigability?
12      A.    Well, it's good to look at the reach that
13  you're concerned about.
14      Q.    Okay.  I think you said at the Gila hearing
15  that, in your opinion, the Colorado River above Yuma is
16  not navigable.  Is that still correct?
17      A.    The Colorado River above Yuma.
18      Q.    Yuma.
19            I'm fairly confident you said the Colorado
20  River up to Yuma you believe was navigable.
21      A.    I don't recall the specific conversation.
22  I'll take your word for it.
23      Q.    Okay.  Do you agree that the Colorado River
24  up to Yuma is navigable or was navigable?
25      A.    I believe there's good evidence that it's
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 1  been navigated by large boats.  Whether it's legally
 2  navigable, I'm not entirely sure.
 3      Q.    Okay.  Above Yuma at Blythe?
 4      A.    I don't know.
 5      Q.    Parker?
 6      A.    I don't know.
 7      Q.    Okay.  Any other spot above that through the
 8  Grand Canyon?
 9      A.    I don't know the legal status of the
10  navigability determinations on that part of the
11  Colorado.
12      Q.    Does quicksand impact your ability to use a
13  boat on a river?
14      A.    Does quicksand?
15      Q.    Yeah, the presence of quicksand on a river
16  impact your ability to use a boat on that river?
17      A.    Without more information about where the
18  quicksand is and what the river looks like where you're
19  talking about, I don't even know how I would answer
20  your question.
21      Q.    Can you think of any circumstance where
22  quicksand would prevent you from boating on a river?
23      A.    Well, if you have quicksand that's exposed at
24  the surface, that means you don't have very much water,
25  so I would certainly assume if you have quicksand at
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 1  the surface, you would have a very difficult time
 2  boating through that.
 3      Q.    Well, absent quicksand being at the surface
 4  and, thus, having no water, can you think of a
 5  circumstance where quicksand would impact your ability
 6  to boat on a river?
 7            Do you need -- if you're floating over
 8  quicksand in a foot of water, does it matter whether
 9  it's quicksand or regular sand?
10      A.    If you're floating over it and you're not
11  touching the bottom, I don't see why that would impact
12  your ability to move your boat.
13      Q.    I can't remember.  Do you own any canoes?
14      A.    Do I own a canoe?
15      Q.    Yes.
16      A.    I do not own a canoe.
17      Q.    You've used a canoe, though --
18      A.    Yes.
19      Q.    -- in your boating experience?
20      A.    Yes.
21      Q.    Okay.  Do you know how much water it takes to
22  float a modern canoe?
23      A.    Depends on the size of the canoe and the
24  weight of the people and equipment that is in the
25  canoe.
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 1      Q.    We've seen a couple of different graphs by a
 2  couple of different federal entities about how much
 3  water is necessary to float a modern canoe.  Do you
 4  have any reason to disagree with those graphs?
 5      A.    You would have to show me the specific
 6  document you're talking about.
 7      Q.    Okay.  We'll get down to those later.
 8            Do you have any idea how much water it would
 9  take for a historic canoe?
10      A.    Same answer.
11      Q.    Have you ever used a dugout wooden bark or
12  canvas canoe?
13      A.    Have I ever used one?
14      Q.    Yes.
15      A.    No, I don't believe I have.
16      Q.    Have you ever used a wooden or canvas
17  flatboat?
18      A.    No, I don't believe I have.
19      Q.    Do you know how much water would be required
20  to float any of those boats?
21      A.    Same answer.
22      Q.    Okay.  So, no, you don't know?  Depends on
23  the size of the boat?
24      A.    If you tell me the specifics, I could tell
25  you how much water it would take.
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 1      Q.    16-foot canoe, 400 pounds of gear.
 2      A.    And what are the other dimensions of the
 3  canoe, and what is the shape of the bottom?
 4      Q.    It's a river canoe, so it's got a little bit
 5  of a rocker on it.  I don't know; how wide is a canoe?
 6  3 feet wide, 16 feet long.
 7      A.    Well, the variability in the parameters you
 8  have given me are more than I would be able to use to
 9  come up with a specific number.  If you give me
10  specific weights and you give me specific dimensions, I
11  could sit down and make a calculation of how much water
12  it would take.
13      Q.    Or you could just put a boat in the water and
14  see how much depth it required to float it?
15      A.    You could sure do that too.
16      Q.    Okay.  Let's talk a little bit about your
17  opinion of navigability.
18            What do you need for a river to be deemed
19  navigable in your opinion?  What kind of criteria are
20  you applying?  I believe you mentioned this morning a
21  2 foot depth; is that correct?
22      A.    I've seen that number referenced in a number
23  of locations, yes.
24      Q.    Okay.  But you opined the Verde wasn't
25  navigable, so there must be some criteria that it
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 1  didn't meet, so I'm trying to figure out what criteria
 2  you have.
 3      A.    Well, I think if you -- well, first of all,
 4  you're trying to narrow it down to simply a question of
 5  the flow depths, and there's a lot more to it than just
 6  simple depth of flow in the river.
 7      Q.    Well, that was an example, but I'm assuming
 8  there are other criteria, so I'm hoping you'll give
 9  them to me.
10      A.    You want all of the criteria that I --
11      Q.    All of your criteria for navigability.
12      A.    Well, first of all, I go back to the
13  definitions, and we read the definition.  You can put
14  it back up; in terms of was it navigable or
15  susceptible, was it actually used or was it susceptible
16  to being used by the types of boats that were used for
17  commercial navigation at the date of statehood, and the
18  river has to be in its ordinary and natural condition.
19      Q.    Okay.  So what types of boats were used
20  for commercial navigation at the date of Arizona
21  statehood.
22      A.    Well, frankly, on the Verde River I've seen
23  very little evidence of any boats being used for
24  commercial navigation on the Verde River.  So I can't
25  give you an answer to that.  I'm not aware of any.
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 1      Q.    Well, we had the Day brothers, who were
 2  commercially trapping.  Would that be a commercial use,
 3  in your mind?
 4      A.    That's your characterization.  I'm not
 5  familiar with the Day brothers.
 6      Q.    If they were trapping for profit, would that
 7  be commercial navigation?
 8      A.    It could be.  But, again, you're getting off
 9  into legal determinations.  I'm not an attorney, and
10  I'm not here to interpret the law in terms of what
11  constitutes that aspect of commercial navigation.  If
12  they were trapping for commercial purposes and that
13  fits the definition, then I suppose so.
14      Q.    Well, you opined in your report and in your
15  PowerPoint several times that the Verde is not suitable
16  for the types of craft that were used commercially at
17  statehood; but you never anywhere in your report say
18  what type of craft those are.
19            So I'm trying to figure out what type of
20  craft you're talking about and what the requirements
21  for navigability were.
22      A.    Well, the standard for navigation, from a
23  commercial standpoint, would be the types of boats that
24  could haul cargo and -- well, I shouldn't say and.  Who
25  could haul cargo, and these would have to be craft that
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 1  would be big enough to handle a useful amount of that
 2  type of material.
 3      Q.    So can a canoe haul cargo?
 4      A.    A canoe can haul cargo.
 5      Q.    A useful amount of cargo?
 6      A.    Depends on your purpose.
 7      Q.    Any purpose.  Can you use a canoe for a
 8  commercial purpose?
 9      A.    You can use a canoe for commercial purposes,
10  sure.
11      Q.    Is that the type of boat you were talking
12  about when you talked about the Verde was not useful
13  for commercial purpose?
14      A.    Well, again, I think there's a lot more to it
15  than just the question of could I get a canoe down the
16  river with some load of cargo.  I don't think that's
17  the complete standard.
18      Q.    Okay.  So what's the rest of your standard?
19      A.    Well, you need to have reliable flows.  You
20  need to be able to navigate, work through long enough
21  reaches so that you're not continually having to drag
22  and portage around obstacles.  I think that's the
23  primary thing that I would say.
24      Q.    So if you don't have to drag, if you don't
25  have to portage, then that would be sufficient depth
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 1  for commercial navigation?
 2      A.    With the type of boats that --
 3      Q.    Your requirement isn't a steamboat, or are
 4  you requiring that a steamboat be useful?
 5      A.    I certainly would not require that a
 6  steamboat be.
 7      Q.    Okay.  Something less than that?
 8      A.    Yes.
 9      Q.    Is there any circumstance where a pool and
10  riffle river could be navigable?  There are going to be
11  shallower places, deeper places.  Does that always mean
12  that that river's not navigable?
13      A.    Not necessarily.
14      Q.    Can meandering rivers ever be navigable?
15      A.    Sure.
16      Q.    Small rivers?
17      A.    You'll have to define small.
18      Q.    I can't.
19            Can a large river ever be nonnavigable?
20      A.    Sure.
21      Q.    How come?
22      A.    In the extreme case, Niagara Falls I doubt
23  would be navigable, so -- and that's a pretty big
24  river.
25      Q.    Would it surprise you that Niagara Falls is
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 1  actually navigable?
 2      A.    That would actually surprise me, yes.
 3      Q.    Can rivers subject to drought, freezing, or
 4  flood ever be navigable?
 5      A.    All rivers are subject to drought.  I can
 6  think of no rivers that aren't subject to flood.  There
 7  are many rivers that are subject to freezing.
 8      Q.    And in colder climates than this one, rivers
 9  can be frozen for months at a time; is that correct?
10      A.    Yes.
11      Q.    Okay.  You testified on the Gila that a
12  braided river can be navigable if the water is deep
13  enough.  Do you still believe that to be true?
14      A.    Yes.
15      Q.    And Dr. Schumm also agreed that was true?
16      A.    I believe he did.
17      Q.    Okay.  If a road runs next to a river, does
18  that make it nonnavigable?
19      A.    Not necessarily.
20      Q.    What about a railroad?
21      A.    Same answer.
22      Q.    Does it indicate, really, anything about the
23  river's characteristics?
24      A.    Not necessarily.  It could, though.
25      Q.    Debi, can you pull up 1, please.
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 1            Dr. Littlefield shows many photos in his
 2  report -- I'm sorry, this is X002, Page 129.
 3                 CHAIRMAN NOBLE:  Hey, we're on the same
 4  page.
 5  BY MS. HERNBRODE:
 6      Q.    I like that.
 7            Dr. Littlefield shows many photos in his
 8  report of the flatboats used by Powell and, also, by
 9  Wheeler in 1871 on the Colorado.  Were these types of
10  boats commonly used for trade and travel at or before
11  Arizona statehood?
12            Would this be the kind of boat that you think
13  would be useful for trade or travel purposes at the
14  time of statehood?
15      A.    It could have been.
16      Q.    Do you know how much cargo capacity those
17  boats had?
18      A.    I don't know specifically.
19      Q.    If, for instance, they had about a ton of
20  cargo capacity, would that help you make a
21  determination?
22      A.    If they were carrying a ton of cargo, I would
23  say that's probably -- that could fit the definition.
24      Q.    Okay.  Is paid exploration a trade and travel
25  use, in your mind?
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 1      A.    Paid exploration?
 2      Q.    Well, these guys were being paid by the
 3  Federal Government to explore and map.  Would that be a
 4  trade and travel use?
 5      A.    Now you're getting into the legal language
 6  again, and I can't answer your question.
 7      Q.    Okay.  Debi, can you turn to 2, which will be
 8  X002, Page 134.
 9            These are Wheeler's boats.  Do those look
10  like boats that could be used for trade and travel
11  purposes at the time of statehood?
12      A.    I could imagine that, yes.
13      Q.    Were canoes made of canvas, wood, and bark
14  available at the time of Arizona statehood?
15      A.    Available where?
16      Q.    In Arizona.
17      A.    I suppose they could have been.
18      Q.    Were kayaks available at the time of Arizona
19  statehood?
20      A.    I've never seen historical evidence of a
21  kayak; but I'm not a historian, so they could have been
22  here.  I don't know.
23      Q.    Do you know if they were available in other
24  parts of the nation in 1912?
25      A.    I'm sure there were kayaks around, yes.
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 1      Q.    And do you know if they got shipped places
 2  via railroad?
 3      A.    I'm sure they did.
 4      Q.    Okay.  Were inflatable boats available at the
 5  time of Arizona statehood?
 6      A.    There probably were some inflatable boats
 7  around, but they were very, very uncommon.
 8      Q.    Were flatboats of wood and canvas available
 9  at the time of statehood?
10      A.    I expect they were.
11      Q.    And in the early 1900s, were all of these
12  types of boats commonly used for trade and travel?
13      A.    In Arizona?
14      Q.    Yes.
15      A.    I doubt it.
16      Q.    Which ones?
17      A.    Well, as I said, from the historical evidence
18  that I've seen, listening to the testimony here, I see
19  very little evidence of commercial navigation,
20  specifically on the Verde River.  So I think from that
21  I would say they were not commonly used.
22      Q.    Well, so what are you looking for when you
23  want to find evidence of commercial navigation?  What
24  are your requirements there?
25      A.    Well, the boats were used to transport goods
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 1  or people for commercial purposes.
 2      Q.    Is a single trip enough?
 3      A.    I can't answer that question.
 4      Q.    Okay.  But you've opined the Verde is not
 5  navigable, so you did answer the question at some
 6  point, because the Verde came up short.  I'm trying to
 7  figure out how it came up short.  So --
 8      A.    Well, as I've said several times, there's --
 9  well, was there a question?
10      Q.    You don't know what types of boats were
11  commonly used for trade and travel in Arizona at the
12  time of statehood, correct?
13            Is that what you've just been telling me; you
14  don't know what types of boats were used for trade and
15  travel in Arizona at the time of statehood?
16      A.    I'm saying that with respect at least to the
17  Verde River and the Gila that we talked about in the
18  last hearing, I've seen little evidence of boating for
19  commercial purposes on those rivers.
20      Q.    I'm asking you what types of boats, though,
21  we would need to be looking for at the time of -- that
22  we would need to be looking for use, to be used on
23  those rivers.
24            So is -- I'm trying to understand how you can
25  have an opinion on navigability when you don't -- when


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 2035


 1  there are no types of boats that could meet the
 2  criteria.
 3            So you said that canoes were available in
 4  Arizona?
 5      A.    Yes.
 6      Q.    And that they could be used for trade and
 7  travel?
 8      A.    Under some circumstances, yes.
 9      Q.    So if we have evidence of canoes being used
10  on the Verde, that would be evidence of commercial use?
11      A.    I did not say that.
12      Q.    Okay.  So what is -- I realize that you
13  didn't say that.  I'm trying to understand why you
14  didn't say that, why you disagree with that statement.
15      A.    A few odd uses of a boat on some reaches of a
16  river does not constitute navigability, in my opinion.
17  And based on the data that I've shown, the information
18  that I have presented, the things that I've talked
19  about, the Verde River, there's shallow spots, there
20  are obstructions to travel.  It would make it very
21  difficult to use that river for commercial purposes
22  with any type of boat.
23      Q.    So it needs to be repeatable, is what you're
24  telling me?
25      A.    I think it -- yes, I think it does need to be
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 1  repeatable.
 2      Q.    Do you have a threshold number of times --
 3      A.    I don't.
 4      Q.    -- you need to be able to do it in a row?
 5      A.    No.
 6      Q.    Do you have a threshold number of months that
 7  it needs to be susceptible to use?
 8      A.    No.
 9      Q.    Did you do any research on the types of boats
10  commonly used for trade and travel at the time of
11  Arizona statehood?
12      A.    No, I did not do research on that matter.
13      Q.    Okay.  And I apologize if I already asked you
14  this, because I think I jumped ahead somewhere.
15            How much cargo would a boat need to carry to
16  be, in your mind, useful for commercial navigation?
17      A.    I can't give you an answer to that.
18      Q.    300 pounds, 400 pounds, 500 pounds?
19      A.    Those are your words.
20      Q.    You have absolutely no numbers in mind?
21      A.    I did not try to quantify that number with
22  respect to the Verde River.
23      Q.    Okay.  Would you agree that a trip where
24  passengers paid a guide and for the rental of boats, is
25  that a commercial use?
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 1      A.    Yes, I think that would be a commercial use.
 2      Q.    Debi, can you pull up 3?
 3            This is X017-107, Slide 116.  This is from
 4  Mr. Fuller's boating PowerPoint.
 5            Do you remember seeing this slide?
 6      A.    Yes, I do.
 7      Q.    Do you have any reason to disagree with the
 8  depths that are listed here for these various types of
 9  boats?
10      A.    Well, I think these are exaggeratedly small
11  numbers that would probably constitute what it takes to
12  float that type of boat with a light load in fairly
13  flat water.
14      Q.    Specifically, which one of those numbers do
15  you think is that, and why?
16      A.    Well, for example, a modern canoe,
17  three-tenths of a foot would be -- what would
18  three-tenths be?  It would be a little over 4 inches.
19      Q.    Uh-huh.
20      A.    If you had flat water and you set the boat in
21  there and you didn't have a huge load on it, it
22  probably would not touch the bottom; but if you tried
23  to go over any areas that have any profile to it, any
24  changes in gradient along the river, you would be
25  dragging bottom at that depth, I'm sure.
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 1      Q.    All right.  Debi, can you go to 4.  This is
 2  Slide 117, also from Mr. Fuller's boating PowerPoint,
 3  X017-107.
 4            Do you have any reason to disagree with these
 5  numbers?
 6      A.    The same answer.
 7      Q.    So, no, empty and in flat water; is that
 8  correct?
 9      A.    Yes.
10      Q.    On Page 14 of your report, you conclude that
11  rapids and riffles would present significant
12  impediments to navigation by historical watercraft,
13  correct?
14            Do you have your report in front of you?
15      A.    I do.  Which page is it, you said?
16      Q.    14.  It's the last paragraph there.  You
17  conclude rapids and riffles represent significant
18  impediments to navigation by historical watercraft?
19      A.    Yes.
20      Q.    Can you explain to me what about a riffle
21  presents a significant impediment to navigation in a
22  historical canoe or flatboat?
23      A.    Shallow flows.
24      Q.    Is there a difference between a riffle and a
25  rapid?
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 1      A.    Generally, yes.  The rapid would be a sharper
 2  drop and would be rougher water, typically, than a
 3  riffle.
 4      Q.    And is that in your experience as a
 5  hydrologist or a boater or both?
 6      A.    Both.
 7      Q.    Okay.  So the significant impediment to
 8  navigation for a riffle is that it's shallower?
 9      A.    Yes.
10      Q.    Anything else?
11      A.    That's the primary reason.
12      Q.    So if the minimum depth at a riffle is
13  2 feet, would that present an impediment to navigation?
14      A.    Again, it depends on the boat you're using.
15      Q.    For a canoe or a flatboat.
16      A.    I have little doubt that you could go over
17  a -- through a riffle with 2 feet of depth throughout
18  the riffle with a flatboat or a canoe.
19      Q.    Well, and when you say throughout the riffle,
20  you mean that there is a path down the riffle that is
21  2 feet in depth; not that the whole width of the riffle
22  has to be 2 feet?
23      A.    Yes.
24      Q.    Okay.  Similarly, on Page 16 of your report,
25  you conclude that historical craft could not have
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 1  managed the Class II or III rapids in Segment 4.  Why
 2  do you conclude that?
 3      A.    Would you state the question, again, please?
 4      Q.    I believe that here you conclude that
 5  historical craft could not have managed Class II or III
 6  rapids that are located in Segment 4.
 7      A.    I don't see any language here that says that.
 8      Q.    I believe it's at the end of that first
 9  paragraph.
10            Well, let's just ask it this way:  Could
11  historic craft manage Class II or III rapids?
12      A.    Depends on the flow level.  Depends on which
13  craft.
14      Q.    Canoe, medium flow.
15      A.    Some of the riffles they could have made it
16  through; others it would have been very challenging.
17      Q.    Is there such thing as a Class III riffle?
18      A.    Did you restrict your question to a Class III
19  rapid?
20      Q.    Well, you said that some of the riffles would
21  have presented problems.  I was asking you about
22  rapids.
23      A.    Okay.
24      Q.    About Class II and III rapids.
25            But from the way you answered, it sounded to
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 1  me like you thought a riffle could be classed as a II
 2  or a III.  Is that not correct?
 3      A.    I think we're having a communication issue
 4  here.
 5      Q.    I think so too.
 6      A.    Maybe you can rephrase the question.
 7      Q.    Okay.  Are riffles generally classed as
 8  Class I and maybe low Class IIs?
 9      A.    That's probably a fair statement.
10      Q.    So when we're talking about a Class III or a
11  IV, it would be a rapid, not a riffle?
12      A.    It would most likely be a rapid, yes.
13      Q.    So I've lost track of your answer so we'll
14  just go back again.
15            Could historical craft have managed a
16  Class II or III rapid?
17      A.    And, again, I'll give you the same answer.
18  It depends on the craft and it depends on the rapid and
19  it depends on the flow level.
20      Q.    Well, you conclude they couldn't have.
21      A.    I did not conclude that.
22      Q.    Okay.  So you would admit then that historic
23  craft could have negotiated Class II and III rapids?
24      A.    I didn't admit that either.
25      Q.    You don't know?
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 1      A.    It depends on the boat, which specific craft
 2  you're talking about.  It depends on the flow level.
 3  And it depends on the character of the rapid and
 4  probably the skill of the boatman.
 5      Q.    So in order for a river to be deemed
 6  navigable, we have to have evidence, we have to have
 7  historical evidence from over 100 years ago of exactly
 8  what shape a boat is that's going down, exactly the
 9  skills of the boater, and exactly its length and width
10  for us to be able to count that account towards
11  navigability; is that what you're telling me?
12      A.    That's not what I'm telling you, no.
13      Q.    Okay.  So you must be able to somehow -- if
14  what we know about a river is that a guy built a boat
15  in the Verde Valley and boated it down to the
16  confluence with the Salt and he says he didn't have any
17  problems, doesn't that mean there's some sort of
18  historic boat that could have used that river?
19      A.    Yes, it says that.
20      Q.    Okay.  In your opinion, does any portage
21  defeat navigability for the entire river?
22      A.    Not necessarily.
23      Q.    Sort of what PPL Montana talked about; it
24  defeats navigability perhaps for a segment of the
25  river?
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 1      A.    Right.
 2      Q.    Depending on the size of the portage?
 3      A.    Yes.
 4      Q.    Do you know how long the portage is at Verde
 5  Falls if you have to portage it?
 6      A.    I don't know specifically, no.
 7      Q.    In your opinion, what type of paddler is
 8  required for a finding of navigability; untrained,
 9  experienced, expert?
10      A.    I don't have an opinion on that and,
11  actually, I don't know that I recall ever reading
12  anyone's opinion about that.
13      Q.    So it doesn't matter if it's Mr. Gookin
14  attempting to boat down the river or you or Mr. Fuller
15  attempting to boat down the river or somebody who does
16  it thousands of times each day; we can think about all
17  of those people when we're talking about navigability?
18      A.    Sure.
19                 MR. BREEDLOVE:  For the record, it was
20  unfair to pick on Mr. Gookin like that, don't you
21  think?
22                 MS. HERNBRODE:  I could have used my
23  grandmother as an example, but...
24                 MR. HELM:  He's going to take the duck
25  boat down.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 2044


 1  BY MS. HERNBRODE:
 2      Q.    We had a little bit of discussion about the
 3  segmentation this morning.  All three of your sites,
 4  you now understand, are within Land Department's
 5  Segment 4, correct?
 6      A.    I will take your word for that.  I don't
 7  recall, and I have to go back to my files to find out
 8  the exact basis for putting the break between 4 and 5
 9  at the head of Horseshoe Reservoir.  There is a
10  document somewhere in evidence that says that, and
11  that's what I based it on.  But if you say that's not
12  where your breaks are, that's fine with me.
13      Q.    If it helps you, when we filed something
14  quite a while ago when the Commission first asked
15  for a legal pleading on segmentation, I believe our
16  break was there; but since that time it's moved
17  downstream.
18      A.    I will take your word for that.
19      Q.    Okay.  Have you ever seen any portion of the
20  Verde River upstream of Beasley Flat?
21      A.    Yes.
22      Q.    And I believe you said you had seen some of
23  the river in Verde Valley from a car; is that correct?
24      A.    Yes, I've crossed it a number of times in the
25  Camp Verde area on the highway.
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 1      Q.    Have you ever been on the ground in the Verde
 2  area of the river?
 3      A.    I have never been on the ground there, no.
 4      Q.    What portion --
 5                 MR. MCGINNIS:  Was that question about
 6  Camp Verde, Verde Valley, or the Verde River?
 7                 MS. HERNBRODE:  Verde Valley.  Sorry.
 8  BY MS. HERNBRODE:
 9      Q.    What portions of the Verde have you seen from
10  the ground, been hiking in or around?
11      A.    Well, specifically, the three sites that
12  we've talked about here today.
13      Q.    Those are the only places that you have been
14  on the Verde?
15      A.    I believe that's a correct statement, yes.
16      Q.    And you've never boated the Verde?
17      A.    I have not, sadly.
18      Q.    Would you agree that Segments at least 2
19  through 5 of the Verde are boatable by modern canoes,
20  rafts, and kayaks?
21      A.    It does appear that that is commonly done,
22  yes.
23      Q.    How about Segment 1?
24      A.    I don't know.
25      Q.    How about modern flatboats?
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 1      A.    I don't know the answer to that.
 2      Q.    If Arizona was becoming a state today, would
 3  the Verde be navigable, in your opinion?
 4      A.    I can't give you an opinion on that.
 5      Q.    We have thousands of people negotiating it in
 6  canoes today, some of whom are using it commercially.
 7  Does that mean it would be navigable?
 8      A.    It would seem to point in that direction,
 9  wouldn't it?
10      Q.    Yep.
11            On your helicopter overflight, the furthest
12  upstream on the Verde you looked was the Beasley Flat
13  boat ramp?
14      A.    That's about right, yes.
15      Q.    Does it seem a little strange to you that
16  we're arguing about navigability on a river that has a
17  boat ramp?
18      A.    No.
19      Q.    Okay.  If there's a single waterfall on a
20  river, does that make the entire river nonnavigable?
21      A.    That's the same answer to the question you
22  asked me a few minutes ago.  No, not necessarily.
23      Q.    How about two, two waterfalls; make it
24  nonnavigable?
25      A.    Same answer.
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 1      Q.    No?
 2      A.    Not necessarily.
 3      Q.    Okay.  I'm trying to keep from having to
 4  refer to 16 places in the transcript when I ask you
 5  that.
 6            Are there any waterfalls on the Verde?
 7      A.    Well, the Verde Falls is referred to as a
 8  falls, obviously, so I guess that would classify as a
 9  falls.
10      Q.    So does that make Lava Falls in Grand Canyon
11  a falls?
12      A.    No, I wouldn't characterize Lava Falls as a
13  falls.
14      Q.    Okay.  So obviously the name isn't the
15  deciding factor?
16      A.    Not necessarily, no.
17      Q.    Okay.  So but your opinion is that Verde
18  Falls is a falls?
19      A.    There's a very sharp drop in a very short
20  distance at Verde Falls.
21      Q.    Okay.  Do you have a height requirement for
22  falls?
23      A.    I don't have a specific definition for the
24  difference between a falls and a rapid.
25      Q.    Okay.  You like calling Verde Falls a falls,
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 1  though?
 2      A.    That's what people call it.
 3      Q.    Okay.  Do you know if there are any other
 4  waterfalls on the Verde?
 5      A.    I'm not aware of others.
 6      Q.    Would you agree that rapids don't always
 7  appear where there are debris flows?  The debris flows
 8  are not the only reason we have rapids?
 9      A.    Yes.
10      Q.    And would you agree that rapids don't appear,
11  necessarily, regularly in geographic distance on a
12  river?  They don't like -- you don't have a rapid,
13  necessarily, every half a mile or something like that?
14  There isn't any formula for that?
15      A.    The spacing varies.
16      Q.    Okay.  In your report you cited the American
17  Whitewater Association's definition of various classes
18  of rapids, correct?
19      A.    Yes.
20      Q.    And you agree with their definitions?
21      A.    I have no problem with their definitions.
22      Q.    Okay.  And you would agree the rating on a
23  rapid could vary depending on the flow in the river?
24      A.    Yes.
25      Q.    What does it mean to line a boat?
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 1      A.    It means that the people get out of the boat,
 2  generally, and you tie a line onto the boat and you
 3  manage that line from the shoreline and you let the
 4  boat down through the rapid or whatever feature it is
 5  you're trying to get through.
 6      Q.    The boat and its cargo or at least the boat
 7  goes down the river?
 8      A.    At least the boat.
 9      Q.    Okay.  Doesn't necessarily mean you unload
10  the cargo, but it can?
11      A.    I accept that.
12      Q.    How about a portage; what's a portage mean to
13  you?
14      A.    It means you basically have to stop, get out,
15  unload the boat, and carry the boat and the gear and
16  whatever else you have with you around whatever it is
17  you're trying to portage around.
18      Q.    Are there circumstances where you wouldn't
19  have to unload the boat for a portage?
20      A.    If you didn't have very much in the boat,
21  maybe you could carry it.
22      Q.    Or if you had a nice sandy place, you could
23  slide it past?
24      A.    I suppose.
25      Q.    Okay.  Let's talk about -- you would agree
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 1  there's only one Class IV rapid on the Verde?
 2      A.    I've only seen one rapid referred to as a
 3  Class IV on the Verde, yes.
 4      Q.    And that's Verde Falls, right?
 5      A.    Yes.
 6      Q.    You cite to the Arizona Rivers and Streams
 7  Guide in your report?
 8      A.    Yes, I believe I did.
 9      Q.    Okay.  You don't have to look at that page.
10  Don't worry.  Well, actually, let's do.  It's at
11  Page 11 of your report.  It's about the middle of the
12  first paragraph under 2.2.2.  What you say there is
13  "Arizona State Parks recommends that even present-day
14  whitewater boaters portage around this area."  Is that
15  correct?
16      A.    Yes.
17      Q.    Okay.  Let's look at what the book actually
18  says.  I'm looking at X001-02, and it's 15, Debi,
19  Page 165.
20            Let's do 164.
21            Okay, if you look under the Cautions part, it
22  says "Scout Verde Falls and Turkey Gobbler Rapid.
23  Portaging is usually recommended at Verde Falls.  Wet
24  suits are advisable."
25            So it says it's recommended, usually
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 1  recommended.  Doesn't say it's mandatory, does it?
 2      A.    No, it doesn't say that.
 3      Q.    Okay.  Does it list any other rapids as
 4  hazards other than Verde Falls and Turkey Gobbler?
 5      A.    Not on this page, no.
 6      Q.    It does list some other hazards, though,
 7  strainers and manmade hazards?
 8      A.    Yes.  I'm not seeing them right now, but I
 9  recall that.
10      Q.    Does it say anything about the portage or
11  under what kind of conditions you should portage?
12      A.    No.
13      Q.    When you ran the Grand Canyon, did you
14  portage any rapids?
15      A.    No.
16      Q.    What kind of boat did you use?
17      A.    It's a 16-foot self-baling whitewater raft.
18      Q.    Okay.  Are you familiar with John Wesley
19  Powell and the Kolb brothers trips through the Grand
20  Canyon prior to statehood?
21      A.    I have read accounts of those trips, yes.
22      Q.    Do you know how many rapids they lined or
23  portaged?
24      A.    I don't recall that now.
25      Q.    A bunch?
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 1      A.    Quite a few, I think.
 2      Q.    Are you aware of historic reconstruction
 3  trips that took the same voyage in reproduction boats?
 4      A.    I'm aware that happened, yes.
 5      Q.    Do you know if they lined or portaged any
 6  rapids?
 7      A.    I don't recall the answer to that question.
 8      Q.    Okay.  You state that the Arizona Rivers and
 9  Stream Guide says that the river can only be boated
10  from late February to mid April, correct?
11            And that's still on Page 11 of your report.
12      A.    Well, it says that it's characterized by
13  challenging whitewater during a season that is limited
14  to the relatively short period between late-February
15  and mid-April during the most favorable boating years.
16      Q.    Okay.  If you pull back up Page 164, Debi.
17            See where, under Cautions, it says "No
18  stopping for 1.5 miles below The Falls, December 1 to
19  June 15"?
20      A.    Yes, I see that.
21      Q.    And at the top of the page, under Seasons, it
22  says October to June, does it not; or, I'm sorry,
23  October to April?
24      A.    Yes, I see that.
25      Q.    Let's look at what some more specific guides
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 1  have to say.
 2            Debi, if you could pull up 17, which will be
 3  X035-162, Page 85.  It's Mr. Slingluff's.  No, my
 4  number's wrong.  16, Debi, sorry.
 5            There we go.  Mr. Slingluff's Guide.  Do you
 6  see where he says he's boated the river from 47 cfs to
 7  2,000 cfs?
 8      A.    Yes, I see that.
 9      Q.    Do you know what time of year these ranges
10  would appear?
11      A.    Generally, the higher flows are in the
12  wintertime or perhaps during the monsoon season.  But
13  beyond that, I couldn't specifically say.
14      Q.    The lower flows would be during the rest of
15  the year?
16      A.    Generally, yes.
17      Q.    Slingluff doesn't list any time of year
18  restrictions, does he, at least on this page?
19      A.    Based on a quick scan of the page, I don't
20  see any reference to a specific time of year.
21      Q.    Can you pull up 17, Debi?  This is X035-155,
22  Page 73.  This is the Williams Guide.
23            Williams lists here, starting with 100 cfs,
24  what to expect on the river.
25            And on the next page, which is Page 74, 18,
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 1  it goes all the way up to 3,000 cfs; is that correct?
 2      A.    I see those flow ranges listed here, yes.
 3      Q.    And the Forest Service Guide that you
 4  referenced, do you know what range of flows they
 5  indicated?
 6      A.    I don't recall.  I would have to go back and
 7  look at that.
 8      Q.    Okay.  Well, let's do that.
 9            Debi, if you could pull up 19, which is
10  X001-29, Page 22.
11            So there at the table at the bottom, it looks
12  like it has a range of flows and how many days it will
13  take you to go those distances; is that correct?
14      A.    Yes, I see that.
15      Q.    And they range between 100 and 8,000 cfs?
16      A.    I see that.
17      Q.    You indicate that the adjusted cfs for the
18  river is less than 340 cfs 75 percent of the time; is
19  that correct?
20            I think it's on Page 11 through 13 of your
21  report, if you want to double-check me.
22      A.    Okay, I found it.
23            Could you rephrase the question, please, or
24  state it again?
25      Q.    You indicate the adjusted cfs for the river
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 1  is less than 340 cfs 75 percent of the time?
 2      A.    The adjusted flow?
 3      Q.    Yes.  Oh, so less than 375.  I apologize.
 4            The number there on the bottom of Page 13.
 5            "A flow-duration curve developed by adjusting
 6  the irrigation season flows upward by the larger value
 7  of 95 cfs indicates that the discharge in Segments 3
 8  and 4 would have been less than 265 cfs about
 9  50 percent of the time and less than 375 cfs about
10  75 percent of the time, on an annual basis," correct?
11      A.    No.
12      Q.    No?
13      A.    No.
14      Q.    Okay.
15                 MR. MCGINNIS:  Joy, I'm sorry, could you
16  tell us where you're reading from?
17                 MS. HERNBRODE:  That is the bottom of
18  Page 13 of his report.
19  BY MS. HERNBRODE:
20      Q.    So did I not read it correctly?
21      A.    I think you're looking at an older version of
22  my report.
23      Q.    Ah.  Okay.
24      A.    I've adjusted those numbers.
25      Q.    Okay.  Can you tell me what the adjustment
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 1  is?
 2      A.    They're actually 350 about 50 percent of the
 3  time, less than 350 cfs, and less than 420 75 percent
 4  of the time.
 5      Q.    Okay.  And you base those numbers on
 6  Mr. Burtell's report, correct?
 7      A.    The adjustment was based on his findings,
 8  yes.
 9      Q.    Okay.  So if his numbers are wrong, then your
10  numbers here are wrong as well; and if his numbers are
11  right, your numbers are right?
12      A.    I suppose that's a fair statement, yes.
13      Q.    Is it always the case that rapids get worse
14  at higher flows?
15      A.    No.
16      Q.    Some rapids wash out?
17      A.    Yes.
18      Q.    Do you know if Verde Falls washes out at
19  higher flows?
20      A.    I don't know.
21      Q.    Do you know how any other specific rapids on
22  the river react at higher flows?
23      A.    I don't know the details of that, no.
24      Q.    Can rivers with rapids ever be navigable?
25      A.    They could be.
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 1      Q.    Rapids are one of the reasons that you found
 2  that Segments 3 and 4 were nonnavigable, correct?
 3      A.    That's one of the factors, yes.
 4      Q.    What were the other factors?
 5      A.    The ranges of flows that occur, the flow
 6  depths that occur in the reach, the other obstructions,
 7  rocks, wood, those sorts of things, you know,
 8  overhanging vegetation.  All of that is a factor in how
 9  navigable it is.
10      Q.    How do you explain the use by historic
11  boaters of the river?
12      A.    I didn't try to explain the use.
13      Q.    Well, you said they couldn't have done it,
14  and we have some people who did do it.
15      A.    I didn't say you couldn't boat the river.
16      Q.    Okay.  You said you couldn't commercially
17  navigate the river?
18      A.    I don't believe the river meets the standard
19  of navigability, no.
20      Q.    But that doesn't necessarily mean you
21  couldn't commercially navigate it; it's just that's one
22  of the factors that you looked at?
23      A.    Yes.
24      Q.    You talked some about tributaries creating
25  rapids on the Verde when you speak about Graf and his
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 1  study of tributaries and rapids.  Do you remember that?
 2      A.    I remember making general statements about
 3  the effects of tributaries in canyon-bound systems, and
 4  the fact that they often create constrictions, and
 5  those constrictions can become rapids.
 6      Q.    On the Verde, what tributaries would you
 7  expect to have rapids associated with it?
 8      A.    I didn't make a specific study of that.  That
 9  statement that I made was more of a general reference
10  for the processes that occur in canyon-bound systems.
11      Q.    Okay.  Would you agree that a Class I or II
12  rapid has virtually no impact on the ability of a canoe
13  to navigate a river?
14      A.    I think most canoes, if there's enough flow
15  depth through that -- did you say riffle or rapid?
16  Class I or II, whatever you referred to it as --
17      Q.    Class I or II, whatever it is, yeah.
18      A.    -- if there's enough depth, you should be
19  able to get a canoe through it.
20      Q.    Okay.  And I believe you told me a couple of
21  times that some Class III's and Class IV's could be
22  navigated with a canoe?
23      A.    It's possible.
24      Q.    Have you ever boated a Class I rapid in a
25  canoe?
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 1      A.    I'm sure I have.
 2      Q.    II?
 3      A.    Probably.
 4      Q.    Class III?
 5      A.    I have not done very much whitewater
 6  canoeing, so I doubt it.
 7      Q.    All right.  So probably same answer for IV
 8  and V?
 9      A.    Yes.
10      Q.    Probably not?
11      A.    Yes.
12      Q.    And, again, I think the International
13  Whitewater Association says that a Class II rapid has a
14  wide, clear channel that requires only occasional
15  maneuvering and obstacles that are easily missed by
16  trained paddlers, correct?
17      A.    That sounds correct, yes.
18      Q.    You'll be happy to know I'm skipping a bunch
19  of my questions as we're going along.
20                 CHAIRMAN NOBLE:  I think we're taking a
21  break.  3:15.
22                 (A recess was taken from 2:55 p.m. to
23  3:15 p.m.)
24                 CHAIRMAN NOBLE:  We're ready to begin
25  again.
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 1                 MS. HERNBRODE:  Thank you, Mr. Chairman.
 2  BY MS. HERNBRODE:
 3      Q.    In your report you cite, I think, three works
 4  by Dr. Graf, Rapids in Canyon Rivers, Flood-Related
 5  Channel Change in an Arid-Region River and Fluvial
 6  Processes in Dryland Rivers.
 7            Does that sound correct?
 8      A.    That sounds right.
 9      Q.    In any of these works, was Dr. Graf talking
10  about title navigability?
11            Does he address title navigability in any of
12  those three works?
13      A.    Title navigability.
14      Q.    Yes.  Sorry.
15      A.    I heard tidal, and I couldn't understand.
16            Not to my knowledge.
17      Q.    Was he addressing navigability for any
18  purpose in any of those?
19      A.    I don't recall any discussion of navigability
20  in those documents.
21      Q.    And did he specifically talk about the Verde
22  in any of these works?
23      A.    Again, I don't recall any specific discussion
24  of the Verde River.
25      Q.    On Page 5 of your report, you talk about
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 1  Hereford, et al. 1997 and Graf 1979 for your
 2  proposition that alluvial fans and bars form rapids
 3  that severely limit navigability; is that correct?
 4            The last sentence on Page 5, above the
 5  picture.
 6      A.    Yes, that's a very common process in dryland,
 7  in canyon-bound rivers particularly.
 8      Q.    Where on the Verde is that the case?
 9      A.    Well, an example of that process occurs at
10  the downstream end of our Study Site 3, the MEI 2003
11  Study Site 3.  The right bank is the toll of an
12  alluvial fan, tributary alluvial fan, that's pressed
13  the river over against the left valley wall, and there
14  is a riffle there.  It's a hydraulic control.  That's
15  why we selected that for the downstream end of the
16  site.
17      Q.    Any other places where you're aware of
18  alluvial fans impacting the river?
19      A.    There are other places that I can visualize
20  just thinking about the map.  I can't tell you exactly
21  where they are.  I would have to go through the aerial
22  photography to locate them.
23      Q.    The Hereford study is actually focused on the
24  Colorado and talks about that the Colorado goes through
25  periods of time where large fan-forming debris flows
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 1  tend to occur, correct?
 2      A.    I think he uses that language, yes.
 3      Q.    And it indicates that these debris flows can
 4  create waterfalls or rapids, correct?
 5      A.    I believe so, yes.
 6      Q.    And Hereford and his colleagues developed a
 7  technique for dating debris flows within the Grand
 8  Canyon to try and figure out at what frequency the
 9  Grand Canyon goes through periods of greater debris
10  flow frequency, right?
11      A.    I think that was one of the purposes of their
12  study, yes.
13      Q.    What were the other purposes?
14      A.    I would have to go back and relook at the
15  paper.
16      Q.    The Hereford study indicates that for the
17  Grand Canyon, large fan-forming debris flows tend to
18  occur every 850 years, on average.
19            Does that sound right?
20      A.    Anywhere in the canyon?
21      Q.    Yeah, apparently.
22      A.    I don't believe that's a correct
23  characterization of what he said, no.
24      Q.    Okay.  So you also wouldn't agree that the
25  last episode of fan-forming debris flows was 790 years
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 1  ago, according to the Hereford study?
 2      A.    I am certainly aware that debris flows have
 3  happened in the Grand Canyon within the last 750 years
 4  that had a significant impact on specific rapids.
 5      Q.    Does the Hereford study purport to reach
 6  conclusions for any other river other than the
 7  Colorado?
 8      A.    I don't recall.
 9      Q.    And it doesn't say that large fan-forming
10  debris flows will create rapids and waterfalls; it just
11  says they can, correct?
12      A.    Yes, that's one of the processes that occurs
13  in canyon-bound rivers.
14      Q.    Were any of the other authors you cite in
15  your report talking about title navigability?
16      A.    Well, I cite Mr. Burtell's report, for
17  example.
18      Q.    Okay, I'll give you Mr. Burtell.
19      A.    And, of course, Dr. Schumm's reports were
20  directed at title navigability.
21      Q.    Okay.
22      A.    Those are the ones I see based on a quick
23  scan of my citation list.
24      Q.    We talked about one of the photos in your
25  PowerPoint of a riffle, where you characterize the
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 1  riffle as shallow.  For any of the other photos in your
 2  report, you can't tell from a photo exactly how deep a
 3  river is; you can just tell that it's relatively
 4  shallow at that point?
 5      A.    You can't quantify it specifically from a
 6  photo, the depth.
 7      Q.    It's shallower than the pool, but you can't
 8  say it's 1 foot deep or 2 feet deep?
 9      A.    I couldn't give you a specific number.
10      Q.    Okay.  I think when we were looking at your
11  PowerPoint, I forgot to ask you to read the text for
12  the Gnarly Rock Bar Rapid that you got off of that same
13  website.  So I've given you a copy of your PowerPoint,
14  of your latest PowerPoint, and we're looking at
15  Page 28.  Will you read the text on the top of that
16  photo?
17      A.    Yes, I will.
18            "Gnarly Rock Bar Rapid, Class III, possibly
19  line right.  Maybe the river changed, or we took the
20  wrong (left) channel, because this was the only
21  Class III we encountered below Childs.  It is not
22  marked Class III in the U.S. Forest Service pamphlet,
23  though many others are.  One boater in our group took
24  the right channel and said it wasn't very easy, either;
25  two Class IV moves to avoid a pin and a headwall, he
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 1  said.  The Verde must change a lot year-to-year."
 2      Q.    Okay.  Thank you.
 3            Would it be fair to say that it's your
 4  opinion that at low to moderate flows, the Verde is
 5  difficult and dangerous to navigate?
 6      A.    There are portions of it that would be
 7  difficult and dangerous to navigate.
 8      Q.    You yourself indicate the river is not very
 9  deep.  So what is dangerous about the Verde?
10      A.    Well, I think it's apparent, from the
11  photographs that we looked at, that places like Verde
12  Falls, for example, could be quite dangerous if you
13  didn't have the right type of equipment and the right
14  skills.
15      Q.    Are you likely to drown in less than 2 feet
16  of water?
17      A.    People can drown in less than 2 feet of
18  water.
19      Q.    Is an adult, reasonably conscious and sort of
20  normal capacity, likely to drown in 2 feet of water?
21      A.    It really depends on the circumstances.
22      Q.    If you overturn your boat in 2 feet of water,
23  do you think you could retrieve your load, right your
24  boat, and go on with little difficulty?
25      A.    It depends on the velocity of the water in
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 1  the 2 feet area.  It depends on how rocky the bed is.
 2  It could be quite challenging, actually.
 3      Q.    When you were doing fieldwork on the Verde,
 4  did you have to cross the river?  I guess you did,
 5  because somebody at least held the pole.
 6      A.    Yes, I crossed the river a number of times.
 7      Q.    How did you do that?
 8      A.    Walked.
 9      Q.    Was the velocity difficult?
10      A.    Well, I chose places where it was not
11  difficult to cross.
12      Q.    I want to talk a little bit about alluvium
13  reaches.  Where along the Verde, in what segments, is
14  the Verde wholly unconstrained by bedrock?  Segment 1?
15      A.    Say again?
16      Q.    Where on the Verde is the river wholly
17  unconstrained by bedrock; segment 1?  Is there any
18  places along Segment 1 that are alluvium reaches?
19      A.    I'm sure there are sections of Segment 1 that
20  are alluvial.  I'm not specifically familiar with the
21  details of Segment 1, though.
22      Q.    Not a lot of it, though, you would think; or
23  do you not have an opinion about Segment 1?
24      A.    Could you rephrase your question?
25      Q.    Would you think a lot of Segment 1 is


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 2067


 1  alluvial?
 2      A.    I simply don't know.
 3      Q.    Okay.  How about Segment 2 through the Verde
 4  Valley; would you say that most of that is likely
 5  alluvial?
 6      A.    Based on what I've seen here and the few
 7  times that I've crossed it, I believe most of that is
 8  alluvial.
 9      Q.    Okay.  And Segment 3, most of that not --
10  would be constrained by bedrock?
11      A.    Much of Reach 3 is constrained by bedrock.
12      Q.    And 4?
13      A.    Portions of Reach 4 are; portions are not.
14      Q.    And 5?
15      A.    5 is mostly not constrained by bedrock.
16      Q.    After a flood, does a river reestablish a
17  main or low flow channel?
18      A.    One or more low flow channels is usually
19  present after a flood, yes.
20      Q.    How quickly after a flood?
21      A.    It depends on the flow regime, primarily the
22  flow regime and the type of river.
23      Q.    Would you expect it to reestablish fairly
24  quickly?
25            As the flood recedes, does it move down into
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 1  a low flow channel, or does it continue to be spread
 2  out all over?
 3      A.    It tends to be less wide as the flood goes
 4  down.
 5      Q.    So on the Verde, if you have a big flood, how
 6  quickly do you get a low flow channel back; within a
 7  month; within a year?
 8      A.    Again, it depends on where you are and
 9  what -- where you are specifically in the river and
10  what processes are going on; but as the flow goes back
11  down, it tends to consolidate into some number of
12  channels; some places only one, some places more than
13  one.
14      Q.    On the Gila we talked about large floods in
15  1905 and 1906, correct?
16      A.    Yes.
17      Q.    The Verde wasn't impacted by these same
18  floods, was it?
19            I guess let me move on to my second question,
20  portion, and I think that will help you.
21      A.    Okay.
22      Q.    The large floods on the Verde were 1891 and
23  1993?
24      A.    Those were the two largest on record, yes.
25      Q.    And in the MEI 2003 report, you cited some
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 1  papers about the effects of the 1993 floods on the
 2  Verde; do you remember that?
 3      A.    Yes.
 4      Q.    Specifically, you cited a paper called
 5  Hydraulic and Paleohydraulic Assessment of the 1993
 6  Floods on the Verde River, Central Arizona, from 1995,
 7  by P.K. House and two other authors.  Do you remember
 8  that?
 9      A.    I recall that citation, yes.
10      Q.    Do you know who those two other authors are?
11      A.    I don't remember at this time.
12      Q.    Would they be Fuller and Pearthree?
13      A.    Very likely, yes.
14      Q.    You say Segment 5 that runs through a valley
15  is unstable under natural conditions.  What do you mean
16  by unstable?
17                 MR. MCGINNIS:  I'm sorry, are you
18  reading from a particular point in his report?
19                 MS. HERNBRODE:  I can cite you to a
20  particular point in his report, which is Page 3, and
21  that would be Paragraph 2.
22  BY MS. HERNBRODE:
23      Q.    What do you mean by unstable?
24      A.    I mean they shifted around.
25      Q.    The flood channel shifts around, the low flow
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 1  channel shifts around, they both shift around?
 2      A.    Well, certainly they shift around during the
 3  flood, the locations of those channels, and they shift
 4  around some even after the flow recedes.
 5      Q.    Both the low flow and the flood channel move
 6  around?
 7      A.    Well, the low flow channel moves around
 8  during -- some during the lower flows, but primarily
 9  during flood flows.  The low flows don't cause the
10  flood channel to move around.
11      Q.    On Page 6 you talk about a river's recovery
12  after a flood being relatively slow compared to change
13  during a flood.  Change during a flood takes place over
14  the course of a few days or, at most, a few weeks,
15  correct?
16      A.    Yes.
17      Q.    So pretty much anything longer than a few
18  weeks would be relatively slow for recovery of a low
19  flow channel?
20      A.    Slower, yes.
21      Q.    And during the recovery period, there is a
22  low flow channel, a single low flow channel, generally,
23  within the braided flood channel?
24      A.    One or more low flow channels.
25      Q.    Two, possibly?
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 1      A.    Could be.
 2      Q.    More than five?
 3      A.    I don't recall many places where we would
 4  have more than five.
 5      Q.    All this braided channel discussion applies
 6  only to the alluvial reaches of the river, correct?
 7  You don't get a lot of braiding in the nonalluvial
 8  reaches?
 9      A.    That's correct.
10      Q.    Debi, could you pull up 7.
11            This is X016, Page 27, which is your report.
12  Would you characterize this stretch in the photo as
13  braided?
14      A.    I think we already covered this; but portions
15  of this are braided, portions are not, at the flows
16  that we see in this photograph.
17      Q.    I was under the impression we covered a
18  different photo, but I could be wrong.  I apologize if
19  we covered the same photo twice.
20            Have you looked at any of the historical
21  surveys of the Verde River?
22      A.    I have not studied the historical GLO surveys
23  and things that Dr. Littlefield and others have talked
24  about in great detail, no.
25      Q.    Wouldn't that give you a good idea of what
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 1  the river might have looked like closer to its ordinary
 2  and natural condition?
 3      A.    For the questions that I was trying to
 4  answer, probably not so much.
 5      Q.    What questions were you trying to answer?
 6      A.    Well, what's the overall character of the
 7  river look like, what are the depths, what is the
 8  geomorphic character of the river I think is the best
 9  way to describe it.
10      Q.    Your task was to look at the river in a big
11  picture, not a river -- not each specific portion of
12  the river?
13      A.    Well, you have to look at -- you know, you
14  have to drill into the details like we did at some of
15  our study sites and other locations to answer that
16  question.
17      Q.    If those early surveys show there wasn't a
18  lot of braiding down in the Segment 5, wouldn't that
19  indicate that your hypothesis that there would have
20  been more braiding in the natural condition, wouldn't
21  that indicate that hypothesis is perhaps incorrect?
22      A.    Well, the challenge that I have in making
23  that interpretation from those surveys is that you have
24  to be able to put their observation in the context of
25  the bigger picture of what was happening around the
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 1  site and around the time frame of the measurement.  And
 2  I find it very difficult to know whether -- if a
 3  surveyor went out who doesn't -- who's not a river
 4  person and he measured a flow depth and he said it's
 5  2 foot or 1 foot or 8 feet or whatever, I don't know
 6  how to put that in the context of what the overall
 7  river looks like there.
 8            I can say at that point it is.  What does
 9  that point mean?  Is it the deepest point along the
10  reach?  Is it the shallowest point in the reach?  Is it
11  in a riffle?  Is it in a pool?  I don't know the answer
12  to that, and I can't -- from reading those surveys,
13  generally you can't tell that.  So I find it
14  challenging for my work to use those, that type of
15  information.
16      Q.    I wasn't actually talking about the depth.  I
17  was talking about the pictures they drew of the river
18  and whether those showed braiding.  Because I believe
19  you said that you thought that Reach 5 was less braided
20  now because of the effect of the upstream dams; is that
21  correct?
22      A.    Yes, I did say that.
23      Q.    Okay.  So if those surveys of the lower
24  reaches do not show braiding, that would indicate that
25  perhaps that hypothesis is incorrect?
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 1      A.    Well, again, I don't think that the purpose
 2  of those surveys was to establish the geomorphic
 3  character of the river.  They simply were showing lines
 4  on the map to illustrate that there's a river there.
 5  They made a few measurements of the width.  I don't
 6  think you can draw conclusions about whether the river
 7  was braided or not from the information in those
 8  surveys.
 9      Q.    Even though they do show some braids?
10      A.    It's not definitive to me.  I couldn't draw a
11  conclusion, yes, this is a braided river or not a
12  braided river from those surveys.
13      Q.    And you don't think that calls your
14  hypothesis into question?
15      A.    No.
16      Q.    When you cite Dr. Huckleberry and his
17  opinions on the Gila at Page 8 of your report, was he
18  talking about the overall flood channel widening or the
19  part of the channel that you put your boat in widening?
20      A.    He's talking about large floods here, by and
21  large.
22      Q.    Yes.  And so are they widening the part of
23  the river that you put your boat in, or are they
24  widening the floodplain?
25      A.    I don't really know how to answer your
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 1  question.  The boat occupies a very small part of the
 2  width of the river, so it's --
 3      Q.    I'm trying to avoid using the word low flow,
 4  main, or something like that.  I'm talking about the
 5  wet part.
 6      A.    Okay.
 7      Q.    Did the wet part get wider, or did the
 8  floodplain get wider once the flood recedes?
 9      A.    Well, when the flood comes along, as I've
10  talked several times, it tends to blow the channel out,
11  it rips vegetation out, it moves sediment around, and
12  so you end up with a wide, broad, braided flood
13  channel.
14      Q.    And --
15      A.    And as the flows recede, then it consolidates
16  back down into one or more lower flow channels within
17  that flood corridor.
18      Q.    And those lower flow channels, would they
19  necessarily be wider after the flood or not?
20      A.    They wouldn't necessarily, although I would
21  say more often than not they would be wider immediately
22  after the flood than they are some years after you've
23  gone through a period without floods.
24      Q.    Significantly wider?
25      A.    Could be.
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 1      Q.    What percentage of the time would you say the
 2  Verde is in flood?  Less than 5 percent of the time?
 3      A.    Yeah, I would think less than 5 percent of
 4  the time.
 5      Q.    Less than 1 percent of the time?
 6      A.    Yes, less than 1 percent of the time.
 7      Q.    I want to talk a little bit segment by
 8  segment.  You didn't look at Segments 1 and 2, correct?
 9      A.    I did not specifically study Segments 1 and
10  2.
11      Q.    So your opinion on navigability is based on
12  Mr. Burtell's study of Segments 1 and 2; is that
13  correct?
14      A.    No.
15      Q.    Okay.  What is the basis for your opinion on
16  nonnavigability of Segments 1 and 2?
17      A.    Mr. Burtell's information is part of the
18  basis for my opinion on that.  I've also looked at the
19  aerial photography of the reach.  I've read what I can
20  about the character of the reach.
21      Q.    What did you read, what books did you look at
22  about the character of the reach?
23      A.    I didn't say I read books about the character
24  of the reach.
25      Q.    Okay.  What did you read about the character
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 1  of the reach?
 2      A.    Well, I read Mr. Fuller's PowerPoint.  I've
 3  read some of his previous reports.  I've listened to
 4  the testimony of others in the case.
 5      Q.    So your opinion is based on information that
 6  has been presented to ANSAC?
 7      A.    Partially.
 8      Q.    And what parts of your -- what information
 9  that has not been presented to ANSAC formed a basis for
10  your opinion?
11      A.    I doubt that I've read any information about
12  that part of the Verde River that the Commission has
13  not heard, actually.
14      Q.    Do you know if there have been any human
15  impacts to the physical characteristics of the Verde in
16  Segments 1 and 2 that would have impacted navigability?
17      A.    I imagine there are, yes.
18      Q.    Gravel operations in the riverbed itself?
19      A.    That could impact navigability.
20      Q.    Fencing across the river?
21      A.    I would think that would impact navigability.
22      Q.    Irrigation diversions?
23      A.    Yes.
24      Q.    Okay.  So let's talk specifically about the
25  parts of the river you did study.
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 1            In your opinion, Segments 3 and 4 are not
 2  navigable, in part because they have rapids, correct?
 3      A.    Yes.
 4      Q.    What are the other reasons?
 5      A.    Well, again, it's the collection of the
 6  hydrology, the high variability in the flow, the
 7  generally low flows, the shallow depths, the widths,
 8  the rapids and the riffles, other things in the reach
 9  that would constitute challenges to navigation, like
10  overhanging trees, large woody debris.
11      Q.    So you would agree that flows in the Verde
12  were likely deeper under natural conditions, correct?
13      A.    They would be marginally deeper in some
14  places, yes.
15      Q.    Would they ever be shallower under natural
16  conditions?
17      A.    They could be.
18      Q.    How?
19      A.    If you had a reach that is now narrow because
20  of the riparian corridor becoming more robust, you
21  could have greater depths for a lower flow than a wide
22  reach that has no vegetation along the side of it.
23      Q.    My understanding is the riparian corridor is
24  generally more robust downstream of dams because you
25  don't have the flood flows that wash them out.  Are
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 1  there other reasons why the riparian corridor would be
 2  more robust now than it would have been historically?
 3      A.    There are other reasons that could cause
 4  that, yes.
 5      Q.    Like what?
 6      A.    Invasive species, for example.
 7      Q.    Tamarisk?
 8      A.    That is a possibility.
 9      Q.    How does tamarisk behave versus a native
10  willow.
11      A.    In what --
12      Q.    Does it have a different impact on
13  navigability than a native willow would?
14      A.    Actually, yes --
15      Q.    How?
16      A.    -- it does.
17      Q.    How?
18      A.    Tamarisk is a species that basically sends
19  down a long taproot so they can be -- tamarisk can grow
20  in areas that willows generally won't grow.  Willows
21  tend to grow from adventitious roots that go out, so
22  they tend to cause more stability, overall stability,
23  of the bank line.  It's more common to see undercut
24  banks in tamarisk areas than it is in a willow area.
25      Q.    And are undercut banks a problem for the
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 1  navigability on the Verde?
 2      A.    I don't know that.  I've never seen that.
 3      Q.    Okay.  So canoes are -- the depths would
 4  likely not have been shallower in historic times.
 5  Canoes are used today on the Verde.  Canoes could be
 6  used for commercial purposes.  I'm trying to figure out
 7  what's wrong with Segments 3 and 4.  What's the depth
 8  problem with Segments 3 and 4 that would cause them to
 9  not be navigable commercially?
10      A.    If you go to the definition of
11  navigability --
12      Q.    Uh-huh.
13      A.    -- using the boats that were commercially --
14  that were a commercial reality at the time of
15  statehood, was it a highway for commerce, all of those
16  factors that we've talked about collectively tell me
17  that the Verde River did not meet the federal standard
18  for navigability.
19      Q.    Well, I know you keep saying that.  But you
20  also can't tell me any boats, other than canoes, that
21  might be used for navigability.  We had your 13-inch
22  deep boats on the Mosquito Fork, 13-inch depth boats on
23  the Mosquito Fork.  I'm not suggesting that those were
24  appropriate for use on the Verde, but you came up with
25  a specific boat there.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 2081


 1            I'm trying to find a specific boat here that
 2  you think is necessary to show commercial navigability.
 3      A.    I don't think it's my job to find a boat
 4  that's necessary for navigability.  I think I've said
 5  repeatedly that I don't see evidence of commercial
 6  navigation on the Verde River.  I'm not in the business
 7  of making up kinds of boats for purposes.  I don't know
 8  what to tell you.
 9      Q.    Isn't susceptibility all about trying to
10  project what kind of boats would have been appropriate?
11      A.    Using the boats that were in customary use at
12  the time in the area.
13      Q.    Okay.  So your definition of susceptibility
14  says that you have to have boats in use at the time in
15  the area.  So if there were no boats in use at the time
16  in the area, because of some other factor, you can
17  never prove susceptibility; is that correct?
18      A.    Well, it's not for me to prove
19  susceptibility.  That's the question that the
20  Commission will have to decide.
21      Q.    But in your opinion, it would not be possible
22  under those conditions to prove susceptibility?
23      A.    If you don't have a criteria boat, I guess
24  it's hard to talk about whether it was susceptible to
25  navigation.
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 1      Q.    Do you know what flow range Verde Falls is
 2  more difficult to navigate?
 3      A.    I don't know that.
 4      Q.    Do you know what it looks like at 300 cfs?
 5      A.    Not specifically.
 6      Q.    Any other cfs?
 7      A.    Well, the photographs that I showed you, the
 8  oblique photos that I took that flow at the Tangle
 9  Creek gage was 185 to 190 cubic feet per second on that
10  day, so I have a good sense of what it looks like at
11  that flow.
12      Q.    Are there any other rapids that have
13  hydraulic changes; at greater flows, they have greater
14  hydraulics?
15      A.    I'm sorry, can you rephrase the question?
16      Q.    You talk about that Verde Falls has bigger
17  hydraulics at higher flows.
18      A.    Yes.
19      Q.    Are there any other rapids that show those
20  same kind of hydraulic changes on the Verde?
21      A.    I don't specifically know that, but I would
22  be very surprised to learn that there aren't.
23      Q.    You're assuming there are?
24      A.    Yes.
25      Q.    Let's look at your Figure 7 on Page 10 of
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 1  your report.
 2            This is No. 10, Debi.
 3            I think you indicated that greater flows
 4  would increase the Verde's depth by only a few tenths
 5  of a foot, correct?
 6      A.    Yes.
 7      Q.    So would this riffle have dangerous
 8  hydraulics at higher flows, likely?  If you added a
 9  couple tenths of a foot to that, would that create
10  dangerous hydraulics in that riffle?
11      A.    I couldn't say.  Probably not substantially,
12  a few tenths of a feet.
13      Q.    On Page 15 you say the boating season on the
14  Verde is unreliable.  Why do you say that?
15      A.    That's based largely on the statement from
16  the Forest Service Guide that we discussed earlier.
17      Q.    Can you refer me to a page in the Forest
18  Service Guide?
19      A.    I can't at this time refer you to the page in
20  the Forest Service Guide.  I can tell you what I said
21  in my report about it.
22      Q.    Well, the Forest Service Guide is a notebook
23  next to you, and that exhibit is reproduced under
24  Tab 7, and the Forest Service Guide is X001-29.
25      A.    I'm sorry, I misspoke.  It's not the Forest
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 1  Service Guide either that says that.  It's the Arizona
 2  State Parks document.
 3      Q.    Would you agree that the Arizona State Parks
 4  guide is considerably less detailed than the Forest
 5  Service Guide?
 6      A.    Yes, I think in general it is.
 7      Q.    The State Parks Guide covers the Verde River
 8  in four or five pages, maybe; it does not list river
 9  mile by river mile; is that correct?
10      A.    As best I recall.  I haven't looked at that
11  document for some time.
12      Q.    It's Tab 5 in that notebook, and it is
13  X001-02.  A few more pages than the six I said before.
14  I think there may be about 10 or 12 pages in here.
15  Does that sound correct?
16      A.    Looks like 13 to me.
17      Q.    I'll leave the math to you.
18            Does it cover river mile by river mile?
19      A.    No, it doesn't.
20      Q.    The Forest Service Guide you were referencing
21  does?
22      A.    Yes.
23      Q.    And it doesn't talk about a limitation or an
24  unpredictability of seasons?
25      A.    I did not see any language about that in the
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 1  Forest Service Guide.
 2      Q.    And I won't ask you about the Williams Guide
 3  because you have not read it, correct?
 4      A.    I have not read it thoroughly, that's
 5  correct.
 6      Q.    The work your firm did in Segment 4 with your
 7  three sites, those sites were specifically chosen in
 8  areas that were partially constrained by bedrock,
 9  correct?
10      A.    No.
11      Q.    There were at least -- there were some
12  controls present in those sites?
13      A.    Yes, there were controls.
14      Q.    Is there anywhere in your study sites that
15  the river is wide and braided?
16      A.    Well, Site 3 is, at high flows is certainly a
17  very braided reach.
18      Q.    How many channels?
19      A.    I don't -- I haven't counted them.
20      Q.    Well, let's look at the cross-sections from
21  the MEI 2003 report.  I'm looking at Exhibit X011-68,
22  starting at Page 5.3, Figure 5.1.  So, Debi, if you'll
23  pull up 11 for me.
24            I did include this entire report in here,
25  Dr. Mussetter, if you feel the need to refer to it, but
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 1  I pulled some pages out that we'll be talking about.
 2            So this is your Study Site 1.
 3      A.    Okay.
 4      Q.    Figure 5.1 seems to show two channels at
 5  900 cfs, with one channel being clearly deeper,
 6  correct?
 7      A.    Yes.
 8      Q.    So when the channel splits here, each side
 9  doesn't get shallower.  They're fairly deep.  Never
10  mind.  Strike that question, please.
11            So what would the channel at this location
12  look like at 300 cfs?
13      A.    I'm not sure, actually, whether you would
14  have water on both sides of that mid channel bar or
15  not.  I would have to go back.  Our survey data was
16  collected at flows roughly in that range.  We could
17  probably tell from that.  I don't remember.
18      Q.    I think the color coding on here indicates
19  vegetation type; is that correct?
20      A.    I believe that's correct, yes.
21      Q.    So black, which is bare ground --
22      A.    Yes.
23      Q.    -- would seem to indicate the portion of the
24  channel that's underwater most of the time, correct, or
25  rock?
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 1      A.    That's a fair assumption, yes.
 2      Q.    So on this cross-section, that looks like
 3  a -- the black seems to indicate a single channel,
 4  maybe 3 feet deep?
 5      A.    I don't know about the depth.
 6      Q.    Well, is that elevations along the axis
 7  there?
 8      A.    Yes.
 9      Q.    So can't you just count from the bottom up to
10  the water line or to the end of the black and see if
11  that's 3 feet or not?
12      A.    To what water line?  What specific question
13  are you asking me?
14      Q.    I see the black ending at about right there;
15  is that correct?
16      A.    So it appears that the vegetation on the left
17  side of that channel is about 3 feet above the thalweg,
18  yes.
19      Q.    Yes, okay.
20            Let's look at the cross-section for Site 2,
21  which is Figure 5.2 of X011-68.  So No. 12, Debi.
22            Looks to me like at 1,000 cfs there are two
23  or maybe three channels here; is that correct?
24      A.    Yes.
25      Q.    One channel is clearly the primary channel,
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 1  though, the deeper channel?
 2      A.    I'll accept your characterization of that.
 3      Q.    And if we look at the black on here, we're,
 4  again, looking at between 3 and 4 feet where the
 5  vegetation starts?
 6      A.    Looks less than that, to me.
 7      Q.    How much, would you say?
 8      A.    Well, each of those ticks is a foot, so I'm
 9  looking right in this area.
10      Q.    Okay.
11      A.    So we're probably 2 feet at the most.
12      Q.    Okay.  Let's look at Page 5.5, Figure 5.3,
13  for Site 3.  That's No. 13.
14            You have three, roughly equal, channels at
15  1,000 cfs, each about 2 feet deep?
16      A.    I think the shallower of the two is less than
17  2 feet; a foot and a half, maybe.
18      Q.    And, again, you're not sure what this would
19  look like at 300 cfs?
20      A.    As I sit here today, I don't recall what it
21  looked like, no.
22      Q.    Is there something in the study you could
23  find fairly quickly that might help us figure that out?
24      A.    I don't know the answer to that, actually.  I
25  could look.
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 1      Q.    Okay.  And this is the site that you thought
 2  there might be some braiding?
 3      A.    Yes.
 4      Q.    And that's because of those three flow
 5  channels there?
 6      A.    No, I said at high flows this is a very
 7  braided site.
 8      Q.    Can you show me what you mean by high flows
 9  and what you mean by very braided here?
10      A.    Well, first of all, it's very difficult to
11  talk about that concept from a single cross-section
12  that's put up here without context for the rest of the
13  site.  So if we want to look at the overall site map
14  and the photography, we can begin to talk about that.
15      Q.    Okay.  The MEI 2003 study is Tab 3 in there.
16            If you'll let us know what page might be more
17  helpful to look at, we'll see if we can pull it up, if
18  Debi can pull magic out of her computer.
19      A.    Page 2.5 could be a possibility; 2.13.
20      Q.    Which one would be better?
21      A.    Either or both.
22      Q.    Well, let's try 2.5.
23                 MR. SLADE:  What exhibit, Joy?
24  BY MS. HERNBRODE:
25      Q.    X011-68.  And that would be Page 2.5, Debi.
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 1            I thought I would show you a picture of it so
 2  you could see what you were looking for.
 3            So there we have 2.5.
 4      A.    Okay.
 5      Q.    So you said this site tended to be wide and
 6  braided?
 7      A.    Yes.
 8      Q.    Where is it wide and braided?
 9      A.    Well, virtually the entire site.  This is a
10  large, bare cobble bar, and as the flow comes up, you
11  have a chute channel around the back, and there are
12  other channels that dissect that.  This is also a high
13  flow channel on this side.  So there are, at higher
14  flows, multiple channels.
15      Q.    Do you know what cfs this photograph was
16  from?
17      A.    As I sit here today, I don't know.
18      Q.    Would you expect this is a low flow, moderate
19  flow?
20      A.    It's a fairly low flow.
21      Q.    Are there a lot of braids in the wet part of
22  the river at this flow?
23      A.    No.
24      Q.    In your opinion, Segment 5 is nonnavigable
25  because the floodplain would have been wide and
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 1  braided.  Does this one have problems with being
 2  shallow and having rapids as well or just wide and
 3  braided?
 4      A.    It's the depth, primarily, in this part of
 5  the reach.  I'm not aware of any rapids, per se, in
 6  Segment 5.
 7      Q.    So on Page 9 of your report, the first
 8  paragraph under Section 2.2.1, you state that Segment 5
 9  is entrenched in a relatively narrow, deep canyon.
10      A.    Well, I'm actually quoting Pearthree in that
11  statement.
12      Q.    Is it your opinion that Segment 5 is
13  entrenched in a relatively narrow, deep canyon?
14      A.    I don't think I would characterize Segment 5
15  as being entrenched in a deep canyon.
16      Q.    Okay.  How frequently would you say Segment 5
17  is island-braided, percentagewise; half of it, less
18  than half?
19      A.    I don't have a number in mind.  A good part
20  of it.
21      Q.    More than 50 percent?
22      A.    I don't know that.
23      Q.    You state in your report at Page 24 that the
24  island braiding is caused by flow regulation and
25  reduction in peak flows resulting from upstream
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 1  reservoirs; is that correct?
 2      A.    It sounds correct.
 3      Q.    Last sentence, first paragraph, Page 24.
 4      A.    Yes.
 5      Q.    Same page of your report.  What evidence do
 6  you have that the high discharge years of 1889, 1890,
 7  1891, 1905, 1906, 1907, and 1909 caused major channel
 8  erosion?
 9            Is it your supposition based on your
10  professional experience, or do you have some evidence
11  about the Verde itself that would indicate that those
12  flood years caused major channel erosion?
13      A.    I don't recall specific data relative to
14  that.  That certainly was Dr. Schumm's opinion, and the
15  evidence about how that river behaves indicates that it
16  certainly would have responded in that way to those
17  high flows.
18      Q.    And you don't know if any major channel
19  change was shown on the topo maps that were created,
20  topo maps or the survey maps?
21      A.    I don't specifically recall that, no.
22      Q.    What would have been the human impact to the
23  physical characteristics of the Verde in Segment 5 that
24  would have impacted navigability?  Dams?
25      A.    Flow regulation certainly can be a
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 1  possibility.
 2      Q.    Reduction in peak flows?
 3      A.    As I said this morning, I think the reduction
 4  in peak flows likely moves it in the direction of being
 5  more navigable, actually.
 6      Q.    You were talking about sediment when you
 7  talked about that.
 8      A.    In part.
 9      Q.    Do peak flows tend to flush out vegetation?
10      A.    They do.
11      Q.    So that would make it more navigable?
12            If vegetation is an issue, encroaching
13  vegetation is an issue, then getting rid of all that
14  vegetation would tend to make the river a little more
15  navigable?
16      A.    No.
17      Q.    Why not?
18      A.    Because the vegetation tends to stabilize the
19  low flow channels.  It tends to make the river somewhat
20  narrower.  So under the regulated conditions where you
21  have better conditions for growth of vegetation, you're
22  more likely to have stable, narrow, deeper low flow
23  channels.
24      Q.    Gets rid of sweepers and strainers, though?
25      A.    Yes, I would agree with that.
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 1                 MS. HERNBRODE:  I think, unless my
 2  co-counsel over there has something he's dying for me
 3  to ask, I am done.  Thank you so much.
 4                 CHAIRMAN NOBLE:  Thank you.  It's been a
 5  joy.
 6                 COMMISSIONER ALLEN:  If you go to
 7  Page 61 in your PowerPoint.
 8                 CHAIRMAN NOBLE:  Slide 61?
 9                 COMMISSIONER ALLEN:  Page 61, Slide 61,
10  braiding versus meandering.
11                 THE WITNESS:  Yes.
12                 COMMISSIONER ALLEN:  I believe what you
13  said, and this is just to clarify for me, that the area
14  that was circled in green was indicative of what
15  occurred in Segment 5?
16                 THE WITNESS:  No.  That is
17  Mr. Hjalmarson's characterization of what happens in --
18  I'm not sure if he specifically was referring to
19  Segment 5, but the lower Verde in general.
20                 COMMISSIONER ALLEN:  Okay.  Do you
21  disagree with the concept of braiding being above the
22  line in this concept or meandering being below the
23  line?
24                 THE WITNESS:  No, I totally agree with
25  that.
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 1                 COMMISSIONER ALLEN:  Okay.  Then do you
 2  agree that what's circled in green represents
 3  Segment 5, or what are we really looking at?
 4                 THE WITNESS:  Well, may I project it up
 5  on the screen so we can clarify that?
 6                 COMMISSIONER ALLEN:  Absolutely.
 7                 CHAIRMAN NOBLE:  Is there any need for
 8  Joy to remain where she is?
 9                 MS. HERNBRODE:  I will escape.  Thank
10  you.
11                 CHAIRMAN NOBLE:  John, are we expecting
12  you to be next?
13                 MR. HELM:  (Nodded.)
14                 CHAIRMAN NOBLE:  We'll probably take
15  just a couple minutes for you to set up in a break.
16                 MR. HELM:  I can occupy enough time
17  without having to really set up, just to get us to the
18  end of your day, if you like.
19                 CHAIRMAN NOBLE:  Okay.  I hope that's
20  with asking questions and not just walking around the
21  room.
22                 MR. HELM:  I was going to do soft shoe
23  up here, a little tap dance.
24                 THE WITNESS:  Okay.  So shall we explain
25  this?
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 1                 So my beef with Mr. Hjalmarson's
 2  characterization is he's plotted -- the gradient that
 3  he's plotted for the Verde River is approximately
 4  correct.  It's a little bit on the low side of what
 5  actually occurs.  But if you notice, this is the
 6  bankfull discharge.  He's claiming, basically, in this
 7  plot that the bankfull discharge in the lower Verde
 8  River is somewhere between 180 and 650 cfs.
 9                 In fact, the two-year flood is closer to
10  16,000 cfs.  So if you plot it with the right
11  discharge, you are on the braided side of the line.
12                 COMMISSIONER ALLEN:  Well, I think what
13  this actually shows is the discrepancy in the
14  definition of what constitutes the bankfull discharge.
15  There's no question, in my mind, that the 1,500 --
16  15,600 or up to 43,000-plus represents the bankfull
17  discharge per your definition.
18                 However, according to Win's definition,
19  the bankfull discharge, which is represented by what
20  the Corps of Engineers would classify as bankfull or a
21  navigable stream, or however they classify it, is well
22  below the amount that would be talked about in your
23  terminology and my terminology as bankfull discharge.
24                 So you're saying that the bankfull
25  discharge per your definition would put it in the
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 1  15,000 to 43,000 cfs?
 2                 THE WITNESS:  Sort of.  What I really am
 3  saying is, first of all, I don't believe that the
 4  concept of the bankfull discharge in a river like the
 5  Verde River is even a valid concept.  And, actually,
 6  Dr. Graf talks quite a lot about that in his book, in
 7  terms of the really big floods tend to drive the
 8  geomorphology of the system.
 9                 But having said that, across the board
10  geomorphologists will tell you that the bankfull
11  discharge in rivers in general is going to be something
12  akin to the mean annual flood peak.
13                 COMMISSIONER ALLEN:  Okay.
14                 THE WITNESS:  Which, based on the
15  statistical distribution you fit it to, it's somewhere
16  between 1.5 and 2.3 years.
17                 COMMISSIONER ALLEN:  I agree.
18                 THE WITNESS:  I can think of no
19  geomorphologists -- and we have one in the room that
20  can maybe answer the question too.  I can't think of
21  anyone that would, with a straight face, try to tell
22  you that the bankfull discharge in the Verde River is
23  180 to 650 cfs.
24                 And, in fact, Mr. Hjalmarson actually
25  said, well, it's about the two-year flood peak, in part
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 1  of his testimony; and then he said it's 500 cfs.  I'm
 2  not sure.
 3                 COMMISSIONER ALLEN:  Well, I heard that
 4  comment, and I agree with you; but I think his
 5  definition and your definition are entirely different.
 6                 And I would agree with you that a
 7  geomorphologist would say bankfull is when it goes up
 8  over the bank and out of the floodplain, over a natural
 9  levy or what have you.
10                 THE WITNESS:  Yeah.
11                 COMMISSIONER ALLEN:  And you don't see
12  natural levies that frequently on the Verde, but in
13  certain cases you do.  But that's not what Win was
14  referring to, I don't think, when he talked about the
15  180 to 650 cfs.
16                 But where in Segment 5 do the flows
17  show -- can you point out to me on that graph where the
18  actual flows of 15,600 to 43,000-plus would actually
19  fall?
20                 THE WITNESS:  Yeah.  It's the red dot.
21                 COMMISSIONER ALLEN:  Okay.  That was my
22  question.
23                 THE WITNESS:  Yeah.
24                 COMMISSIONER ALLEN:  Thank you.
25                 CHAIRMAN NOBLE:  Since the witness was
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 1  on your watch, Joy, do you want any follow-up questions
 2  to what the Commissioner asked?
 3                 MS. HERR-CARDILLO:  Are you talking to
 4  me?
 5                 This Joy, right?
 6                 MS. HERNBRODE:  This Joy.
 7                 MR. MCGINNIS:  Too much joy in the room.
 8                 MS. HERNBRODE:  I think I'm good,
 9  Commissioner.
10                 CHAIRMAN NOBLE:  Sometimes you can have
11  too much joy.
12                 MR. SLADE:  I don't think that's one of
13  the times.
14                 CHAIRMAN NOBLE:  He's back.  Mr. Slade
15  is back.  He is ready.
16                 Okay, Mr. Helm.
17                 MR. HELM:  Yes.
18                 CHAIRMAN NOBLE:  Will there be anyone
19  following Mr. Helm with cross-examination?
20                 MR. HOOD:  I have one line of
21  questioning related to something Joy brought up that
22  could turn into a couple more, depending on what
23  happens here, but I intend to be very, very brief.
24                 CHAIRMAN NOBLE:  Due to my suspicious
25  nature, I suspect that Mark McGinnis might have a few
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 1  questions as well.
 2                 MR. MCGINNIS:  If we stopped right now,
 3  I wouldn't.
 4                 CHAIRMAN NOBLE:  But John is not going
 5  to stop right now.
 6                 John, please go ahead.
 7                 MR. HELM:  Thank you.
 8
 9                    CROSS-EXAMINATION
10  BY MR. HELM:
11      Q.    Dr. Mussetter, for this afternoon I'm just
12  going to try and work back through my notes on
13  questions that have been asked to you by Joy, to see if
14  we can clear some things up.  And the first one I want
15  to ask you goes to the bankfull discharge.
16      A.    Okay.
17      Q.    Is that -- and, you know, I'm not a
18  hydrologist, but isn't that just a question of where
19  the heck the bank is you're using?
20      A.    No.
21      Q.    If Win picks one bank and it's the low flow
22  channel, and you pick another bank which is the edge of
23  the floodplain, you would have to have a significantly
24  different amount of water flow down to get bankfull
25  discharge at the edge of the floodplain, right?
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 1      A.    Yes.
 2      Q.    Okay.  So at least to some degree, the
 3  bankfull argument is an argument over who picked what
 4  location?
 5      A.    In the geomorphic literature that is not
 6  true.
 7      Q.    Okay.  Well, I'm an idiot, though.  I'm not
 8  a -- I'm a lawyer coming at it face up.  I don't know
 9  what any of the literature says.  Alls I'm saying is
10  it's just a question of what bank you -- when you're
11  talking about a river, you're talking about a
12  structure, whatever you want to call it, that has a
13  bunch of banks, right?
14      A.    Not necessarily, no.
15      Q.    You can have a -- the edge of the floodplain,
16  the hundred-year floodplain, is one bank, right, for
17  example?
18      A.    Not necessarily.
19      Q.    Okay, it doesn't have a bank.  In other
20  words, if I understand what you're telling me now, is
21  channels don't make any difference?  I mean if you've
22  got 16,000 cfs coming down a channel and I got 800
23  coming down a channel, it's going to go over the same
24  bank?
25      A.    Okay.
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 1      Q.    Well, but only one of those can be bankfull,
 2  right?
 3      A.    Yes.
 4      Q.    Okay.  So the bank you use might not be the
 5  bank that Win used, right?
 6      A.    The reason geomorphologists define bankfull
 7  discharge, it's also other terms that are often used
 8  relate to the channel-forming discharge, the effective
 9  discharge, and what they're driving at is what is the
10  flow or the range of flows that are most effective in
11  forming the character of the channel that you see.
12      Q.    Okay.  But I'm trying to talk about -- and I
13  thought I premised it with this.  This is for lawyers.
14  It's not for hydrologists or geomorphologists.  And
15  what I'm talking about is if you select a cfs to be a
16  bankfull cfs, that's because the bank you defined it as
17  will be the bank that it will go over, right?
18      A.    If you define it that way, sure.
19      Q.    All right.  Well, that's all I'm trying to
20  figure out.  You picked the banks that were 16 to
21  43,000, right?
22      A.    Well, I said I don't necessarily agree with
23  the bankfull concept, in general, in a dryland river
24  like the Verde.  But most geomorphologists would say
25  that the bankfull discharge fits in the two to
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 1  five-year range, and so I said how much is the two-year
 2  discharge.  It's about 16,000.
 3      Q.    All right.  And alls I'm saying is so the
 4  bank that you used was the 16,000 bank --
 5      A.    Okay.
 6      Q.    -- all right?  Is that fair?
 7      A.    That's fair.
 8      Q.    It goes over at that.
 9            And at some other place in that area it went
10  over at 43,000?
11      A.    Okay.
12      Q.    Okay?  And Win picked the, what was it, 180
13  to 800 bank?
14      A.    Right.
15      Q.    Okay.  That's a different bank.
16      A.    That's a different bank.
17      Q.    And so what we have a dispute on is simply
18  over who's selecting the appropriate cfs?
19      A.    Well, if you go back to the document that he
20  pulled that plot from, the bankfull discharges that
21  were used for the rivers that they analyzed when they
22  made that plot were akin to the range of flows that I
23  talked about for the two-year to the five-year.
24      Q.    Okay.
25      A.    The discharge -- whatever bank he was talking
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 1  about, Mr. Hjalmarson, has absolutely nothing to do
 2  with the bankfull discharge that the gentleman that
 3  wrote that paper intended.
 4      Q.    Okay.  But alls I'm trying to get out is that
 5  the dispute between you and Win is simply over how much
 6  water is flowing down the river at any given time; is
 7  that fair?
 8      A.    No.
 9      Q.    You talked about the main problem in
10  Segment 5 being the depth of the water?
11      A.    Yes.
12      Q.    Okay.  And so tell me how deep is the low
13  flow channel in its ordinary condition in Segment 5?
14  And if you're not comfortable giving me an average,
15  giving me lowest and highest.
16      A.    With how much water in the river?  I can't
17  answer your question the way you phrased it.
18      Q.    You want me to pull out a cfs.  You got
19  500 cfs flowing down there.  How deep would the low
20  flow channel be at its shallowest point?
21      A.    I bet you can find places where it's very
22  shallow.
23      Q.    At the thalweg?
24      A.    Even there, over some of the riffles, at
25  500 cfs, I can imagine places that would be a foot or
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 1  less.
 2      Q.    Okay.  And what would the deepest places be
 3  at the thalweg?
 4      A.    I don't know.  If you had a scour pool, it
 5  could be upwards of many feet.
 6      Q.    Okay.  Now, when you used those numbers, that
 7  500 cfs, are you telling me a number that's adjusted
 8  for Mr. Burtell's work, or are you telling me a number
 9  that's just unadjusted as it exists last week?
10      A.    Well, you posed the 500 cfs.
11      Q.    All right, but there's two numbers that it
12  could be on that.  One could be as adjusted by
13  Mr. Burtell's work, right, and the other could be
14  whatever's flowing down there today or last week?
15      A.    Okay.
16      Q.    All right?  Which number would you use to get
17  the depths that you just told me?
18      A.    If you ask me what is the depth at 500 cfs, I
19  would give you the depth at 500 cfs.  It doesn't
20  matter.
21      Q.    All right.  It doesn't matter whether it's
22  adjusted for Mr. Burtell's work or not?
23      A.    Right.
24      Q.    Okay.  That would be the depth that we would
25  be -- well, let me back up.
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 1            The depth that you're talking about then
 2  would be what; the ordinary and natural depth at 1840
 3  or sometime before civilization arrived in Arizona
 4  under the definition that they used in Winkleman?
 5      A.    I'm sure 500 cfs occurred in the river during
 6  that time.
 7      Q.    Now, the work that you did in the three
 8  sections, the 2002 or whatever time frame that was --
 9      A.    2003, yes.
10      Q.    -- Joy talked to you about you were trying to
11  figure out how deep the water would have been on what
12  you had drawn as the black portion --
13      A.    Okay.
14      Q.    -- of the graph?
15      A.    Yes.
16      Q.    And what I took that to mean is the portion
17  of the graph at that cross-section that was under
18  water.  Is that right?
19      A.    Actually, the black on that graph is the
20  unvegetated portion of the channel, or was at that
21  time.
22      Q.    But would that be indicative then of the
23  portion of the channel where water was flowing quite a
24  bit?
25      A.    That's one of the factors that controls where
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 1  the vegetation grows, yes.
 2      Q.    The low flow channel, in other words?
 3      A.    Yes.
 4      Q.    So if that's the low flow channel, those
 5  numbers were done in 2002, correct?
 6      A.    The data were collected in 2002.
 7      Q.    And it's based on data that was not adjusted
 8  for diversions, et cetera, et cetera?
 9            Put another way, you didn't have the luxury
10  of Mr. Burtell's work in 2002?
11      A.    No, I didn't.  I wasn't --
12      Q.    So you didn't -- those decisions that you
13  made there were not based on an adjustment for
14  irrigation that was pulled out and put back into the
15  river, that sort of stuff?
16      A.    Our analysis was based on the measured flows
17  at the gages.
18      Q.    From the gage records?
19      A.    From the gage records, yes.
20      Q.    And those gage records were not adjusted in a
21  fashion like Mr. Burtell did it to go back in history
22  and make a virgin flow?
23      A.    They were not.
24      Q.    Okay.  So your determinations are not based
25  on virgin flow, those three sites you did?
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 1      A.    Well, again, we analyzed specific discharges
 2  there.  It doesn't matter whether it was virgin flow or
 3  not.  We simply said, okay, if there's 500 cfs in the
 4  river, what happens.
 5      Q.    I understand that.  But I'm persistent, in
 6  fact, and the thing I want to know is was the flow that
 7  you analyzed what -- I'm not sure. -- GLO or whatever
 8  calls virgin flow?  And I take your answer to have
 9  been, no, it isn't?
10      A.    We did not adjust the flow record to account
11  for the upstream diversions.
12      Q.    Okay.  Very good.
13            And do you know what the depth of flows that
14  you saw would have been if you had done that
15  adjustment?
16      A.    Approximately, yes.
17      Q.    Give me the approximate number.
18      A.    Well, so if you look at the gage rating
19  curves, for example, at the Tangle Creek gage, the
20  differences between the adjusted and the unadjusted
21  median flow, just as an example, amounts to about
22  three-tenths of a foot, about 4 inches.
23      Q.    You and Joy were having a discussion about
24  susceptibility?
25      A.    Yes.
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 1      Q.    Okay.  And you got into a discussion about
 2  the boats that were used in Arizona around the time of
 3  statehood; do you recall that?
 4      A.    Yes.
 5      Q.    And you talked about a criterion boat?
 6      A.    I think I used that word, yes.
 7      Q.    I think you did too.  I wrote it down.
 8      A.    Very good.
 9      Q.    I bet she did too.
10            And so I would like to know or I would like
11  you to describe for me what your criterion boat is;
12  depth, width, you know, how long is it, you know, all
13  that sort of stuff.
14      A.    I did not have a specific criterion boat in
15  mind when I did my work on the Verde River.
16      Q.    Do you have a range, a boat from 15-foot to
17  20-foot?
18      A.    No.
19      Q.    You don't have any idea what kind of boat you
20  were going to use to judge navigability on the Verde
21  River?
22      A.    I based my opinions on the definitions of
23  navigability, which talks about boats in customary use.
24      Q.    You don't have a clue what a boat in
25  customary use is, do you?
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 1      A.    Well, from the record, the historical data,
 2  information that I've heard in this case and that I
 3  have read, there were few boats being used, so that's
 4  part of the problem.
 5      Q.    Whatever they were, whatever they were, tell
 6  me what your criterion boat is.  If you don't have one,
 7  it's okay with me if you just want to tell me I don't
 8  have a criterion boat.
 9      A.    I think I did tell you I don't have a
10  criterion boat for the Verde River.
11      Q.    Okay.  And so the boats that you do say were
12  in use, did you use those boats to make your decision
13  from?
14      A.    I didn't do a detailed technical analysis of
15  the boats that the anecdotal evidence said had been
16  used off and on on the Verde River.
17      Q.    You didn't take one of those dories that
18  those guys used coming down the Colorado and say how
19  will that do on the Verde?
20      A.    I didn't specifically do that, no.
21      Q.    Okay.  So how did you factor in a boat?  I
22  mean from what I've heard here, you can have boats that
23  only draw 4 inches and boats that draw 3 feet.  Which
24  criterion did you use?  What was the depth of flow you
25  figured you needed to put a boat on?
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 1      A.    I think from a practical perspective, for
 2  commercial navigation, you would need a minimum of a
 3  foot and a half to 2 feet of depth.
 4      Q.    Is commercial navigation different than
 5  navigation?
 6      A.    I think navigation for commerce is different
 7  than just plain navigation.
 8      Q.    Explain to me how it's different.
 9      A.    Well, commerce is about exchanging goods and
10  services.  Navigation can be just simply floating down
11  the reach.
12      Q.    If I just float down the reach, you can't use
13  that as evidence that the thing is navigable?
14      A.    I didn't say you couldn't use that as
15  evidence.  I don't think that's determinative.
16      Q.    Is it a factor?
17      A.    It's something that should be considered,
18  yes.
19      Q.    Is travel part of commerce?
20      A.    Can be.
21      Q.    If I travel down the river in a boat, is that
22  commerce?
23      A.    It isn't necessarily commerce.
24      Q.    What disqualifies it from being commerce?
25      A.    Well, the definition of commerce is exchange
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 1  of goods and service.  If you're just out there on your
 2  own traveling down the river for whatever purpose, I
 3  don't think that necessarily means commerce.
 4      Q.    If I hire a guide to take me fishing, is that
 5  commerce?
 6      A.    If you hire a guide to take you fishing?
 7      Q.    Uh-huh.
 8      A.    Sure.
 9      Q.    In my canoe?
10      A.    Sure.
11      Q.    So you've got to have some component of an
12  exchange of wealth to have it count?  I've got to buy
13  the guide's services?
14      A.    Using the plain language meaning of commerce,
15  yes.
16      Q.    As opposed to me and you going fishing, just
17  as a couple of friends going out to dip our line in the
18  water on a given day; that's not commerce?
19      A.    Well, first of all, I think dipping your line
20  in the water or going fishing is not necessarily
21  navigation; but I don't think necessarily that would
22  constitute commerce, no.
23      Q.    Well, let's assume I've got a spot three
24  miles upriver that I want to go to.
25      A.    Sure.
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 1      Q.    That wouldn't be commerce because you're not
 2  paying me to take you to that spot?
 3      A.    I wouldn't think that would qualify as
 4  commerce, no.
 5      Q.    I have to tell you, as an aside, that there's
 6  an awful lot of bass fisherman that would disagree with
 7  you.
 8      A.    Fair enough.
 9      Q.    You guys talked about the tamarisk --
10      A.    Yes.
11      Q.    -- and the concept of vegetation changes and
12  things like that.
13            Tell me, just off the top of your head, is
14  tamarisk a naturally occurring tree in the state of
15  Arizona?
16      A.    No.
17      Q.    How did it get here?
18      A.    It was imported.
19      Q.    Who imported it?  Some guy somewhere?
20      A.    Some persons imported it.  I believe it was
21  for erosion control, if I'm not mistaken.  Might have
22  been ornamental plants.  I'm not really sure.  Came
23  from China.  That's the one thing I do know.
24      Q.    Some part of our civilization brought it in,
25  right?
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 1      A.    Right.
 2      Q.    And when you were doing your work, did you
 3  consider the Verde River without tamarisk impacting on
 4  it?
 5      A.    I don't think I can say I consciously thought
 6  about the effects of tamarisk specifically, no.
 7      Q.    Why are tamarisk any different than me
 8  building a dam on it?  It's a manmade something, right?
 9      A.    The fact that tamarisk are in this area is
10  due to man's activities.
11      Q.    Uh-huh.  So do the effect that tamarisk
12  effects navigation, that's a manmade impact on
13  navigation, correct?
14      A.    It could be viewed that way, yes.
15      Q.    Again, you and Joy talked about riffles and
16  rapids and folks at statehood.
17      A.    Right.
18      Q.    And what I got out of that, I just want to
19  make sure I got this right; that regarding the date of
20  statehood and a riffle, the boats that were in use
21  around the date of statehood could have gone over a
22  riffle?
23      A.    Sure.
24      Q.    So the boats at statehood riffles weren't a
25  problem for?
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 1      A.    I didn't say that.
 2      Q.    Well, it might have been a bumpy ride or
 3  whatever, but they could navigate it?
 4      A.    Not necessarily, no.
 5      Q.    Okay.  All right.  So let's back up then.  I
 6  guess I missed your -- I thought first you said that
 7  the boats that existed at statehood could navigate
 8  riffles that were in existence at statehood?
 9      A.    Some riffles, yes.
10      Q.    Okay.  What riffles couldn't they have
11  navigated?
12      A.    Shallow riffles.
13      Q.    Okay.  So how deep does the water have to be
14  before a boat in existence at statehood could navigate
15  a shallow riffle?
16      A.    You have to tell me which type of boat you're
17  talking about.
18      Q.    Well, your criterion boat, whatever that was.
19      A.    But I told you I don't have a criterion boat.
20      Q.    Okay.  I mean I can do this -- do you want to
21  do it by 6 inches, do you want to do it by 1 foot, do
22  you want to do it by tens of foot, do you want to do it
23  by 2 feet in depth, by 3 feet in depth?
24            You just aren't answering those questions,
25  and I'll be happy to sit here all night and ask them to
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 1  you, if you'll just give me the boat, you tell me, that
 2  will go over a riffle that was in existence at the date
 3  of statehood.  And if you don't know, that's a
 4  perfectly acceptable answer to me.
 5      A.    Mr. Helm, I'm not trying to be argumentative
 6  with you.  When you ask me a question that I have an
 7  answer to, I'll give you the answer very quickly.
 8      Q.    So you do not have an answer to what size
 9  boat could go across a riffle that was in existence at
10  statehood?
11      A.    There are some canoes that could go over some
12  riffles at statehood.  There were canoes in Arizona at
13  that time, I suppose.
14      Q.    All right.  Now tell me how deep the riffle
15  would have to be to allow a canoe over it --
16      A.    Again --
17      Q.    -- the water over the riffle?
18      A.    -- it depends on the size of the canoe, the
19  load that it's carrying, the characteristics of the
20  riffle.
21      Q.    A canoe with two people in it, each weighing
22  less than 200 pounds, and no other gear, other than
23  paddles.
24      A.    Again, you don't give me enough information
25  to answer the question.
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 1      Q.    What more information do you need?
 2      A.    I need to know the specific dimensions.  You
 3  need to know the character of the riffle, what the bed
 4  material --
 5      Q.    15 feet long.
 6      A.    Okay.
 7      Q.    3 feet high from the bottom to the top of the
 8  gunnel.
 9      A.    Say that again?
10      Q.    Bottom to the top of the gunnel, coming
11  around, it's 3 feet high.
12      A.    3 feet high.
13            You still don't give me enough information.
14      Q.    What more information --
15      A.    A few inches, 4 to 6 inches.  It's hard to
16  say.
17      Q.    What information do you need?  I want to give
18  you all the information you need to make this
19  calculation.
20      A.    You'll need to give me the specific drawing
21  of the boat.  Tell me what material the boat's made
22  from.  Tell me what's in the boat.  Where is it loaded
23  in the boat?
24      Q.    I said nothing in the boat other than two
25  people, and if you want to know where they are, they're
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 1  sitting approximately 3 feet from the back and 3 feet
 2  from the front.
 3            What else did you want to know?  They have
 4  two paddles, weighing what a normal canoe paddle would
 5  weigh, I would guess about 3 pounds at max.
 6                 CHAIRMAN NOBLE:  Mr. Helm, what is the
 7  depth of the water in the riffle from the surface of
 8  the water to the highest rock?
 9                 MR. HELM:  Okay, well, that's what I'm
10  trying to get him to tell me, and he won't.
11  BY MR. HELM:
12      Q.    Can you answer that question?
13      A.    That's one of my questions, actually.
14      Q.    Okay.  It's 8 inches.
15      A.    I imagine the canoe you described would go
16  over a rock that's 8 inches below the surface without
17  hitting the rock.
18      Q.    Okay.  How about if the rock was only
19  4 inches?
20      A.    That, I can't tell you.
21      Q.    Not enough information?
22      A.    Not enough information and, also, you're
23  getting into the zone where it very well would hit the
24  rock.
25      Q.    Okay.  Would you agree that the canoe I
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 1  described was in existence at or around the time of
 2  statehood?
 3      A.    Canoes were in existence at the time of
 4  statehood, sure.
 5      Q.    One similar to mine?
 6      A.    I imagine so, yes.
 7      Q.    Now, you talked about -- and, actually, I
 8  didn't keep track, but a whole bunch of
 9  riffle/rapids/one waterfall on the Verde?
10      A.    Yes.
11      Q.    Okay.  Have you seen each one of those
12  riffles/waterfalls/rapids from anywhere other than in a
13  helicopter?
14      A.    I have seen some of the riffles from other
15  than a helicopter.  Most of them, though, I have seen
16  from the helicopter.
17      Q.    Okay.  And is that just one flight in a
18  helicopter?
19      A.    No.
20      Q.    How many?
21      A.    Probably three, possibly four.
22      Q.    Spaced over what time frame?
23      A.    The first two to three were over the course
24  of a week, and then the other one was a one-day.
25      Q.    Okay.  The ones that were over the week, got
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 1  a year that it happened in?  Was that the two --
 2      A.    In 2002, yes.
 3      Q.    2002 versus now?
 4      A.    Yes, 2013.
 5      Q.    Okay, now, let's start with the waterfall,
 6  all right, the Verde Falls.
 7      A.    Okay.
 8      Q.    Have you seen the Verde Falls on the ground?
 9      A.    I have not been there on the ground, no.
10      Q.    How many times have you seen it from the air?
11  Four times?
12      A.    No, I've probably only seen that once from
13  the air.
14      Q.    Do you know what the distance would be from
15  the last reasonable place above The Falls that you
16  could pull in in a canoe to where it would be
17  reasonably safe to put a canoe in below The Falls?
18      A.    I don't specifically know the answer to that.
19      Q.    Have you got an estimate?  Is it a mile?
20      A.    Oh, I doubt it's a mile.
21      Q.    Shorter?
22      A.    Probably shorter than a mile.
23      Q.    Half a mile?
24      A.    I don't know the answer to your question.
25      Q.    Okay.  Let's assume it's a mile.  What do you
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 1  estimate it would take two reasonably healthy people to
 2  portage that distance with a canoe that just had the
 3  two people and their paddles?
 4      A.    Oh, a person will walk in the range of two to
 5  three miles an hour, so I suppose they could do it in a
 6  half hour.
 7      Q.    Okay.  So that's a half an hour portage to
 8  get around The Falls, right?
 9      A.    Yes.
10      Q.    Okay.  Now --
11                 CHAIRMAN NOBLE:  That was French, by the
12  way, Jody.  I'll help you out with it.
13                 MR. HELM:  No, no, that's Upstate New
14  York French, which is colored by Down State.
15                 CHAIRMAN NOBLE:  Lower Montreal French.
16                 MR. HELM:  Yes.
17  BY MR. HELM:
18      Q.    I lost where I was.  I think we had just done
19  the one waterfall we're aware of, or people have called
20  it a waterfall.
21            So let's talk about the rapids now.  I don't
22  recall how many rapids you specifically identified, but
23  of those rapids, were any of them longer than the area
24  we just talked about for Verde Falls from top to
25  bottom?
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 1      A.    Longer than a mile?
 2      Q.    Yeah.  The portage, I should say.
 3      A.    I doubt it, but I don't specifically know the
 4  answer to that.
 5      Q.    Okay.  So 11 sticks in my mind.  Am I right
 6  there?
 7      A.    In Segment 3, if memory serves, there were 11
 8  named rapids, yes.
 9      Q.    Okay.  Does that include riffles?
10      A.    So eight of those were Class III, Class IV.
11  Those are almost certainly rapids.
12      Q.    Okay.
13      A.    Another three were -- I guess they would be
14  Class IIs.
15      Q.    Marginal riffle?
16      A.    We can probably debate whether those would be
17  riffles or rapids.
18      Q.    Okay.  So if I've got it right, based on our
19  discussion of a guy in a canoe, it would have taken
20  another five and a half hours to portage around all of
21  those if I'm headed down through Segment 3?
22      A.    If my assumption about the ease of going
23  around Verde Falls is correct, that sounds about right.
24      Q.    Okay.  No, and it would be six with Verde
25  Falls, or was Verde Falls within your 11?
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 1      A.    It's one of the 11.
 2      Q.    All right.  I was giving you the benefit of
 3  an extra riffle.
 4            So if you have to take six hours to get
 5  around the tight spots, how long's it going to take me
 6  to canoe Segment 3?
 7      A.    It depends on the flow level.
 8      Q.    Put it to 8-inch flow level.
 9                 (Commissioner Horton exited the hearing
10  room.)
11                 MR. BREEDLOVE:  We have to stop.  We
12  lost one of our --
13                 CHAIRMAN NOBLE:  We're going to take a
14  break.
15                 In fact, I think we're going to end for
16  the day.  How much more do you have?  We are going to
17  end here for the day.
18                 MR. HELM:  I can fill wherever.  I have
19  to read them to figure out what I'm doing.
20                 CHAIRMAN NOBLE:  We will reconvene at
21  9:00 in the morning in this room, and we expect a full
22  day tomorrow.
23                 Again, reminding you of what Fred
24  reminded you of earlier, on Wednesday we will meet here
25  in this room at 12:30 and work through until 5:00 p.m.
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 1  Also, tomorrow evening, when we leave, we will need to
 2  store our items in another location behind that wall.
 3                 MR. HELM:  Mr. Chairman, I had heard
 4  rumors that we had to be out of here at 4:30 tomorrow
 5  afternoon.
 6                 CHAIRMAN NOBLE:  We will be leaving at
 7  4:30, you are correct.  Thank you for reminding me.
 8  Maybe that's why we left at 4:36 today, or I don't know
 9  what it was.
10                 (The proceedings adjourned at 4:47 p.m.)
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25


Coash & Coash, Inc.







VERDE RIVER     VOLUME 9     02/23/2015 Page 2125


 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
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 8
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16  complied with the ethical obligations set forth in
    ACJA 7-206 (J)(1)(g)(1) through (6).
17
18
19
20
21
22
23
            _______________________________________
24                   COASH & COASH, INC.
                     Registered Reporting Firm
25                   Arizona RRF No. R1036


Coash & Coash, Inc.





		Index

		 Number Index

		1

		1 (46)

		1,000 (11)

		1,500 (2)

		1.5 (2)

		10 (10)

		10,000 (2)

		10,500 (1)

		100 (5)

		10:13 (1)

		10:30 (1)

		10:33 (1)

		11 (9)

		116 (1)

		117 (1)

		11:45 (1)

		12 (5)

		1215 (1)

		1233 (1)

		129 (1)

		12:30 (1)

		13 (10)

		13-inch (2)

		1300 (1)

		132 (1)

		134 (1)

		14 (4)

		145,000 (1)

		14th (3)

		15 (11)

		15,000 (1)

		15,600 (2)

		15-foot (1)

		16 (8)

		16,000 (9)

		16-foot (2)

		164 (2)

		165 (1)

		17 (10)

		18 (8)

		180 (7)

		1840 (1)

		185 (3)

		1871 (1)

		1889 (1)

		1890 (1)

		1890s (1)

		1891 (5)

		19 (7)

		190 (4)

		1900s (2)

		1903 (2)

		1905 (4)

		1906 (2)

		1907 (1)

		1909 (1)

		190ish (1)

		1912 (1)

		1917 (1)

		1931 (2)

		1934 (6)

		1935 (2)

		1938 (1)

		1946 (1)

		1948 (1)

		1979 (1)

		1984 (2)

		1985 (2)

		1991 (1)

		1992 (3)

		1993 (10)

		1995 (1)

		1997 (2)

		1:30 (2)

		1st (2)



		2

		2 (56)

		2,000 (1)

		2,008 (1)

		2,010 (2)

		2,026 (3)

		2,030 (1)

		2,034 (1)

		2,500 (1)

		2,700 (1)

		2.13 (1)

		2.2.1 (1)

		2.2.2 (1)

		2.3 (1)

		2.5 (4)

		20 (6)

		20-foot (1)

		200 (2)

		2000 (1)

		2000s (1)

		2002 (18)

		2003 (21)

		2004 (7)

		2005 (1)

		2006 (1)

		200ish (1)

		2013 (9)

		2014 (4)

		206 (1)

		21 (3)

		210 (1)

		22 (3)

		225 (2)

		23 (4)

		24 (5)

		240 (1)

		25 (3)

		25,000 (1)

		250 (5)

		252 (1)

		259 (1)

		26 (3)

		260 (2)

		265 (1)

		27 (3)

		28 (3)

		28,000 (1)

		29 (2)

		2:55 (1)



		3

		3 (59)

		3+ (1)

		3,000 (3)

		3,500 (1)

		30 (2)

		300 (10)

		31 (1)

		316 (1)

		32 (2)

		320 (2)

		33 (5)

		34 (6)

		340 (2)

		35 (8)

		350 (2)

		36 (5)

		37 (2)

		375 (2)

		38 (4)

		39 (4)

		3:15 (2)

		3b (2)



		4

		4 (49)

		4,000 (3)

		4,500 (2)

		4,600 (1)

		4.5 (1)

		40 (3)

		400 (2)

		40s (1)

		41 (2)

		42 (3)

		420 (1)

		43 (4)

		43,000 (3)

		43,000-plus (2)

		44 (4)

		45 (1)

		45,000 (2)

		46 (3)

		47 (5)

		48 (1)

		49 (3)

		4:30 (2)

		4:36 (1)

		4:47 (1)

		4th (2)



		5

		5 (62)

		5,000 (2)

		5.1 (2)

		5.2 (1)

		5.3 (3)

		5.4.2 (1)

		5.5 (2)

		50 (10)

		500 (14)

		500ish (1)

		50th (1)

		51 (4)

		52 (4)

		53 (3)

		54 (1)

		55 (8)

		56 (4)

		57 (3)

		58 (6)

		59 (2)

		5:00 (1)



		6

		6 (10)

		60 (4)

		60,000 (1)

		600 (1)

		61 (8)

		62 (2)

		63 (7)

		63,000 (1)

		64 (4)

		65 (2)

		650 (4)

		66 (1)

		67 (4)

		68 (2)

		69 (2)



		7

		7 (6)

		70 (2)

		700 (2)

		71 (3)

		72 (1)

		73 (3)

		74 (5)

		75 (6)

		750 (1)

		76 (2)

		77 (5)

		78 (1)

		79 (3)

		790 (1)



		8

		8 (10)

		8,000 (1)

		8-inch (1)

		80 (1)

		800 (7)

		81 (2)

		82 (2)

		83 (4)

		84 (2)

		85 (2)

		850 (1)

		86 (4)

		87 (2)



		9

		9 (1)

		900 (1)

		92 (1)

		93 (6)

		95(1)

		9:00 (1)





		A

		ability (7)

		able (9)

		above (21)

		abrupt (4)

		abruptly (1)

		absence (1)

		absent (1)

		absolutely (5)

		absurd (1)

		accept (2)

		acceptable (1)

		access (1)

		according (2)

		account (4)

		accounts (3)

		accuracy (1)

		accurately (1)

		acknowledge (1)

		acknowledges (2)

		acre-feet (2)

		across (37)

		activated (1)

		active (3)

		activities (3)

		activity (2)

		acts (1)

		actual (10)

		actually (97)

		added (2)

		addendum (13)

		adding (1)

		additional (1)

		address (4)

		addressed (2)

		addressing (1)

		adjacent (4)

		adjourned (1)

		Adjudication (1)

		adjust (2)

		adjusted (11)

		adjusting (1)

		adjustment (7)

		admit (2)

		adult (1)

		adventitious (1)

		advisable (1)

		aerial (8)

		aerials (3)

		affect (10)

		affected (8)

		affects (3)

		afternoon (2)

		again (75)

		against (4)

		aggregate (1)

		ago (5)

		agree (21)

		agreed (1)

		Ah (1)

		ahead (3)

		air (3)

		aircraft (2)

		airplanes (1)

		AKA (1)

		akin (3)

		al (1)

		Alaska (1)

		alignment (1)

		alleged (1)

		Allen (48)

		Allen's (2)

		allow (2)

		allowed (2)

		allows (3)

		Alls (3)

		alluvial (13)

		alluvium (3)

		almost (3)

		along (35)

		altered (1)

		alternate (1)

		although (1)

		always (7)

		American (3)

		amount (11)

		amounts (1)

		analyses (1)

		analysis (16)

		analyze (2)

		analyzed (5)

		anecdotal (1)

		annual (23)

		ANSAC (2)

		answered (1)

		apologize (4)

		apparent (1)

		apparently (3)

		appear (4)

		appears (7)

		appendices (2)

		Appendix (7)

		applied (1)

		applies (4)

		applying (1)

		approach (1)

		appropriate (4)

		approximate (1)

		approximately (7)

		April (2)

		arbitrary (4)

		area (74)

		areas (20)

		arguing (1)

		argument (2)

		argumentative (1)

		Arid-Region (1)

		Arizona (27)

		armored (2)

		around (49)

		arrived (1)

		arrows (1)

		aside (2)

		aspect (4)

		Assessment (1)

		assist (1)

		associated (6)

		Association (1)

		Association's (1)

		assume (9)

		assuming (2)

		assumption (2)

		attempt (1)

		attempted (1)

		attempting (2)

		attorney (2)

		audience (1)

		authors (3)

		available (13)

		average (16)

		avoid (2)

		aware (8)

		away (3)

		awful (1)

		axis (24)



		B

		back (67)

		backwards (3)

		backwater (12)

		bank (24)

		bankfull (33)

		banks (4)

		bar (24)

		bare (5)

		barely (2)

		bark (2)

		bars (12)

		Bartlett (17)

		base (6)

		based (29)

		basically (28)

		basin (1)

		basin-fill (2)

		basis (8)

		bass (1)

		beam (1)

		bear (1)

		Beasley (4)

		become (2)

		becomes (1)

		becoming (2)

		bed (30)

		bedrock (16)

		bedrock-confined (2)

		beef (1)

		begin (5)

		beginning (1)

		begins (1)

		behave (1)

		behaves (1)

		behavior (4)

		behind (1)

		believes (1)

		below (25)

		beneath (1)

		benefit (1)

		best (6)

		bet (2)

		better (6)

		beyond (1)

		big (19)

		big-picture (1)

		bigger (2)

		bit (25)

		Black (14)

		blimp (1)

		blinds (1)

		blob (1)

		blow (1)

		blowing (1)

		blown (1)

		blue (9)

		Blythe (1)

		board (1)

		boat (96)

		boat's (1)

		boatable (3)

		boated (5)

		boater (3)

		Boater's (1)

		boaters (3)

		boating (11)

		boatman (1)

		boats (47)

		book (9)

		books (2)

		both (19)

		bottom (32)

		boulder-riffle-constricted (1)

		boulders (3)

		bouncing (1)

		boundary (1)

		bounded (2)

		boxed (1)

		bracket (1)

		braid (1)

		braided (44)

		braiding (18)

		braids (3)

		break (7)

		breaking (5)

		breaks (2)

		BREEDLOVE (10)

		bridge (1)

		brief (2)

		bring (1)

		broad (1)

		broader (1)

		brothers (4)

		brought (2)

		build (2)

		building (1)

		builds (1)

		built (3)

		bulk (3)

		bumpy (1)

		bunch (5)

		Burtell (6)

		Burtell's (8)

		business (1)

		buy (1)



		C

		calculation (2)

		calendar (2)

		calibrate (1)

		calibrates (1)

		calibration (1)

		California (2)

		call (6)

		called (5)

		calling (1)

		calls (4)

		came (13)

		Camp (2)

		campsite (1)

		Can (132)

		canoe (39)

		canoeing (1)

		canoes (14)

		canvas (4)

		canyon (14)

		canyon-bound (4)

		capacity (3)

		captured (2)

		car (1)

		careful (1)

		cargo (13)

		carried (1)

		carries (2)

		carry (5)

		carrying (4)

		case (15)

		cases (6)

		catastrophic (2)

		categories (1)

		category (8)

		cause (11)

		caused (7)

		causes (2)

		Cautions (2)

		center (9)

		central (2)

		certain (7)

		Certainly (18)

		cetera (2)

		cfs (65)

		CHAIRMAN (49)

		challenge (1)

		challenges (1)

		challenging (6)

		chance (1)

		Change (15)

		changed (3)

		changes (9)

		channel (119)

		channel-forming (1)

		channels (38)

		character (35)

		characteristics (8)

		characterization (6)

		characterize (7)

		characterized (4)

		chart (3)

		check (1)

		Childs (1)

		China (1)

		chose (2)

		chosen (1)

		chute (5)

		circle (3)

		circled (2)

		circles (2)

		circular (1)

		circumstance (3)

		circumstances (3)

		citation (2)

		cite (6)

		cited (7)

		cites (3)

		civilization (2)

		claiming (1)

		claims (3)

		clarify (2)

		Class (41)

		classed (2)

		classes (1)

		classification (2)

		classifications (3)

		classified (2)

		classify (3)

		clear (6)

		clearer (1)

		clearly (8)

		climates (1)

		clip (1)

		close (2)

		closed (3)

		closely (1)

		closer (4)

		clue (1)

		cluster (1)

		co-counsel (1)

		coarse-grained (3)

		coarser (1)

		cobble (13)

		cobble-sand-gravel (1)

		cobbles (8)

		cobbly (1)

		code (1)

		coding (3)

		coefficients (1)

		coffee (1)

		colder (1)

		colleagues (1)

		collect (2)

		collected (9)

		collecting (2)

		collection (3)

		collectively (1)

		color (4)

		Colorado (10)

		colored (2)

		combination (3)

		comfortable (2)

		coming (21)

		comment (1)

		commerce (20)

		commercial (30)

		commercially (7)

		Commission (4)

		Commissioner (54)

		Commissioners (2)

		common (5)

		commonly (7)

		communication (1)

		compared (1)

		complete (2)

		completed (1)

		component (1)

		compressed (1)

		computer (2)

		computer-modeled (1)

		computers (1)

		concept (8)

		concepts (1)

		concerned (1)

		conclude (7)

		concluded (2)

		conclusion (9)

		conclusions (5)

		condition (14)

		conditions (25)

		confident (1)

		confined (2)

		confining (1)

		confluence (4)

		confused (1)

		conjunction (3)

		connection (1)

		connects (1)

		connotation (1)

		conscious (1)

		consciously (1)

		consider (3)

		considerably (2)

		considered (2)

		consistent (1)

		consists (1)

		consolidate (2)

		consolidated (1)

		consolidates (1)

		constitute (4)

		constitutes (2)

		constrained (4)

		constriction (7)

		constrictions (2)

		constricts (1)

		construction (2)

		consulting (1)

		contention (1)

		context (6)

		continually (1)

		continue (2)

		CONTINUED (1)

		continuing (2)

		continuous (1)

		contradictory (1)

		contributing (1)

		control (12)

		controlled (2)

		controls (8)

		convenience (2)

		convenient (2)

		conventional (1)

		conversation (1)

		copied (1)

		copies (1)

		Copper (1)

		copy (5)

		copyright (1)

		corner (9)

		Corps (1)

		correctly (9)

		correlate (1)

		correlated (1)

		correlation (7)

		correspond (1)

		corresponded (1)

		corresponding (1)

		corresponds (4)

		corridor (11)

		count (3)

		counted (1)

		counter (1)

		couple (17)

		course (11)

		court (2)

		cover (1)

		covered (3)

		covers (1)

		Cox (1)

		craft (12)

		create (5)

		created (4)

		creates (1)

		creating (1)

		Creek (28)

		criteria (9)

		criterion (9)

		critical (2)

		criticism (11)

		criticisms (8)

		criticized (2)

		criticizes (1)

		cross (2)

		CROSS-EXAMINATION (3)

		cross-section (46)

		cross-sections (19)

		crossed (3)

		crossing (1)

		crummy (1)

		cubic (23)

		curious (2)

		current (5)

		curve (24)

		curves (3)

		customary (6)

		cut (5)

		cuts (1)



		D

		daily (3)

		Dam (16)

		dams (9)

		dance (1)

		dangerous (6)

		dark (5)

		darker (4)

		dashed (4)

		data (61)

		date (16)

		dates (2)

		dating (1)

		datum (2)

		day (15)

		days (5)

		deal (2)

		debatable (1)

		debate (1)

		Debi (17)

		debris (11)

		decade (1)

		December (5)

		decide (1)

		deciding (2)

		decision (2)

		decisions (1)

		deemed (3)

		deep (25)

		deeper (13)

		deepest (6)

		defeat (1)

		defeats (1)

		define (3)

		defined (1)

		definitely (2)

		definition (16)

		definitions (4)

		definitive (1)

		degrading (1)

		degree (1)

		delineating (1)

		delineation (1)

		demonstrate (2)

		Department (3)

		Department's (2)

		depending (7)

		depends (25)

		depict (1)

		deposit (2)

		deposited (6)

		deposition (4)

		deposits (4)

		depth (66)

		depths (17)

		describe (7)

		described (2)

		description (1)

		descriptions (1)

		designed (1)

		destroying (3)

		detail (2)

		detailed (9)

		details (3)

		determination (2)

		determinations (3)

		determinative (1)

		determined (1)

		determining (1)

		develop (2)

		developed (4)

		diagram (3)

		difference (11)

		differences (3)

		different (38)

		different-colored (1)

		differently (2)

		difficult (11)

		difficulty (2)

		dimensions (3)

		dip (1)

		dipping (1)

		DIRECT (4)

		directed (1)

		direction (11)

		directly (2)

		DIRECTOR (7)

		dirt (1)

		disagree (7)

		disagreed (1)

		discharge (51)

		discharges (15)

		discounted (1)

		discrepancy (1)

		discussed (2)

		discussion (13)

		discussions (2)

		dispute (2)

		disqualifies (1)

		dissect (1)

		dissects (1)

		distance (7)

		distances (1)

		distinct (2)

		distinguish (2)

		distribution (1)

		diversions (10)

		doctrine (1)

		document (7)

		documents (1)

		done (12)

		dories (1)

		dot (2)

		dots (10)

		double-check (1)

		doubt (7)

		down (93)

		downstream (42)

		downstream-looking (1)

		downward (2)

		Dr (32)

		draft (5)

		drag (2)

		dragging (2)

		drainage (1)

		draw (5)

		drawing (1)

		drawings (1)

		drawn (2)

		drew (2)

		drill (1)

		drive (3)

		driven (1)

		driving (1)

		drop (8)

		drops (8)

		drought (2)

		drown (3)

		dryland (22)

		duck (1)

		Due (2)

		dugout (1)

		dumb (1)

		dump (1)

		duration (8)

		during (53)

		dying (1)



		E

		eagle (2)

		earlier (24)

		early (5)

		Earth (1)

		ease (1)

		easily (1)

		eastern (1)

		easy (1)

		edge (5)

		effect (10)

		effective (2)

		effects (11)

		eight (3)

		eight-tenths (1)

		either (10)

		electronic (1)

		element (1)

		elevation (40)

		elevations (15)

		else (42)

		else's (1)

		empty (1)

		encountered (1)

		encroaching (1)

		end (36)

		ending (1)

		ends (3)

		energy (12)

		Engineering (1)

		engineers (2)

		enough (31)

		entire (8)

		entirely (2)

		entities (1)

		entrain (1)

		entrained (1)

		entrenched (3)

		episode (1)

		equal (2)

		equaled (1)

		equally (1)

		equilibrium-type (1)

		equipment (4)

		equivalent (1)

		erosion (3)

		erosion-resistant (2)

		error (1)

		errors (2)

		escape (1)

		essentially (13)

		establish (4)

		established (2)

		estimate (4)

		estimated (1)

		et (3)

		evaluation (2)

		even (14)

		evening (1)

		event (2)

		events (1)

		everybody (1)

		evidence (25)

		exact (3)

		exactly (7)

		exaggeratedly (1)

		EXAMINATION (1)

		example (14)

		exceed (4)

		exceedance (3)

		exceeded (1)

		excerpt (3)

		exchange (2)

		exchanging (1)

		excuse (2)

		excused (1)

		Exhibit (10)

		existed (1)

		existence (6)

		exists (1)

		exited (1)

		expect (8)

		expecting (1)

		experience (3)

		experienced (1)

		expert (1)

		explain (10)

		explained (4)

		explaining (1)

		explains (1)

		exploration (2)

		explore (1)

		exposed (1)

		extend (2)

		extended (1)

		extends (2)

		extensive (2)

		extensively (1)

		extra (1)

		extreme (5)

		extremely (1)



		F

		face (2)

		facing (1)

		fact (21)

		factor (5)

		factors (9)

		facts (1)

		factually (1)

		fair (9)

		fairly (22)

		fall (7)

		Falls (44)

		familiar (6)

		fan (5)

		fan-forming (4)

		fans (2)

		far (6)

		farther (1)

		farthest (1)

		fashion (1)

		fat (1)

		favorable (1)

		feature (2)

		features (1)

		February (1)

		federal (3)

		feel (2)

		feet (103)

		felt (2)

		Fencing (1)

		few (28)

		field (4)

		fieldwork (5)

		figure (21)

		figured (1)

		filed (1)

		files (2)

		fill (1)

		filled (3)

		filling (1)

		final (1)

		find (12)

		finding (1)

		findings (1)

		fine (1)

		finer (1)

		fingers (1)

		firm (3)

		first (25)

		fisherman (1)

		fishing (4)

		fit (6)

		fits (4)

		fitting (1)

		Five (9)

		five-year (5)

		Flat (12)

		flatboat (4)

		flatboats (3)

		flatter (3)

		flight (1)

		float (12)

		float-type (1)

		floating (3)

		flood (74)

		Flood-Related (1)

		flooded (1)

		flooding (3)

		floodplain (11)

		floods (23)

		flourish (2)

		flow (154)

		flow-duration (1)

		flowing (5)

		flows (115)

		flush (2)

		Fluvial (2)

		flyover (1)

		focus (3)

		focused (3)

		Fogel (1)

		folks (3)

		follow-up (1)

		following (2)

		foot (38)

		force (1)

		Ford (1)

		Ford's (1)

		foreground (1)

		Forest (14)

		forget (1)

		forgot (2)

		forgotten (1)

		Fork (6)

		form (3)

		formed (1)

		forming (1)

		formula (1)

		Fort (1)

		forth (1)

		fortunate (3)

		forward (1)

		Fossil (1)

		found (3)

		four (5)

		fraction (1)

		frame (3)

		framework (1)

		frankly (1)

		Fred (1)

		freezing (2)

		Fremont (4)

		French (3)

		frequency (6)

		frequently (2)

		frequently-occurring (2)

		Friday (5)

		friend (1)

		friends (1)

		front (2)

		frozen (1)

		full (8)

		Fuller (2)

		Fuller's (4)

		further (1)

		furthest (1)

		fuzzy (1)



		G

		gage (84)

		gages (8)

		gap (1)

		Garden (3)

		gates (1)

		gave (1)

		gear (3)

		general (9)

		generally (14)

		generic (1)

		gentleman (1)

		geographic (1)

		geologic (1)

		geomorphic (11)

		geomorphic/geologic (2)

		geomorphologist (1)

		geomorphologist/hydrologist (1)

		geomorphologists (9)

		geomorphology (4)

		George (2)

		German (1)

		gets (2)

		Gila (10)

		given (8)

		gives (3)

		giving (3)

		GLO (2)

		global (1)

		Gnarly (3)

		Gobbler (4)

		goes (22)

		good (22)

		goods (3)

		Google (1)

		Gookin (2)

		gosh (1)

		Government (1)

		GPS (1)

		grades (2)

		gradient (8)

		gradients (1)

		Graf (11)

		Graf's (4)

		Grand (8)

		grandmother (1)

		graph (30)

		graphs (2)

		gravel (10)

		gravel-cobble (2)

		great (1)

		greater (8)

		green (7)

		grid (2)

		ground (10)

		group (2)

		grouping (1)

		grow (3)

		grows (1)

		growth (1)

		guess (14)

		Guide (26)

		guide's (1)

		guidebooks (1)

		guides (2)

		gunnel (2)

		guy (5)

		guys (4)



		H

		habitat (2)

		half (31)

		handle (1)

		happen (10)

		happened (12)

		happening (5)

		happens (6)

		happy (2)

		hard (6)

		Hardy (1)

		haul (4)

		hazards (3)

		head (9)

		headed (1)

		headwall (1)

		healthy (1)

		heard (19)

		hearing (8)

		heck (1)

		height (10)

		held (1)

		helicopter (13)

		HELM (20)

		help (5)

		helpful (1)

		helps (2)

		Henness (1)

		here's (3)

		Hereford (6)

		HERNBRODE (25)

		HERR-CARDILLO (1)

		Hey (1)

		high (51)

		high-elevation (2)

		high-gradient (1)

		high-volume (1)

		higher (18)

		highest (3)

		highlighted (4)

		highly (3)

		highway (3)

		highways (1)

		hiking (1)

		hillside (1)

		hire (2)

		Hirschboeck (1)

		historian (3)

		historic (8)

		historical (12)

		historically (5)

		history (1)

		hit (3)

		hitting (1)

		Hjalmarson (21)

		Hjalmarson's (10)

		hmm (1)

		hold (1)

		Hole (2)

		holes (1)

		HOOD (1)

		Hooker (1)

		hope (1)

		hoping (1)

		horizontal (13)

		horribly (1)

		Horseshoe (33)

		Horton (4)

		hosted (1)

		Hot (3)

		hour (3)

		hours (2)

		house (3)

		http//cacreekscom (1)

		Huckleberry (1)

		huge (1)

		human (7)

		hundred (1)

		hundred-year (1)

		hydraulic (13)

		hydraulically (1)

		hydraulics (7)

		hydrographers (1)

		hydrologist (5)

		hydrologists (2)

		hydrology (2)

		hypothesis (4)



		I

		idea (6)

		identified (1)

		idiot (1)

		ignore (1)

		ignoring (2)

		II (15)

		III (21)

		III's (1)

		III+ (1)

		IIs (2)

		illustrate (4)

		illustrates (5)

		illustrating (3)

		illustration (1)

		illustrations (1)

		image (2)

		imagine (7)

		immediately (2)

		impact (19)

		impacted (4)

		impacting (2)

		impacts (4)

		impediment (3)

		impediments (2)

		implication (1)

		imply (2)

		important (3)

		imported (3)

		impractical (2)

		impression (1)

		inches (11)

		incipient (1)

		incise (1)

		incised (3)

		incises (1)

		incising (1)

		incision (2)

		include (3)

		included (10)

		including (1)

		incorrect (3)

		increase (6)

		increased (1)

		increases (1)

		incrementally (1)

		indeed (1)

		independent (2)

		Indian (1)

		indicate (10)

		indicated (2)

		indicates (5)

		indicating (1)

		indicative (2)

		individual (2)

		inflatable (2)

		influenced (2)

		information (31)

		inherently (1)

		inside (1)

		instance (1)

		instructed (1)

		instrument (1)

		instruments (1)

		intend (1)

		intended (3)

		intentionally (1)

		interesting (4)

		International (1)

		interpret (2)

		interpretation (1)

		interrupt (1)

		interrupted (1)

		intervening (1)

		into (33)

		inundate (1)

		inundated (4)

		inundation (2)

		Invasive (1)

		involve (1)

		involved (2)

		involves (2)

		irregular (1)

		irrigated (1)

		irrigation (7)

		island (3)

		island-braided (4)

		islands (1)

		issue (12)

		issues (1)

		items (1)

		IV (8)

		IV's (1)



		J

		job (1)

		Jody (2)

		John (4)

		Jon (1)

		Joy (16)

		Judge (2)

		jump (1)

		jumped (4)

		jumps (1)

		June (2)

		justification (1)



		K

		kayak (1)

		kayaks (3)

		keep (4)

		key (1)

		kind (22)

		kinds (1)

		knew (1)

		knowledge (2)

		known (1)

		Kolb (1)



		L

		labeled (1)

		labels (1)

		Ladders (1)

		lake (2)

		Land (5)

		language (6)

		large (25)

		largely (1)

		larger (3)

		largest (2)

		last (17)

		late (5)

		late-February (1)

		later (3)

		latest (2)

		Lava (2)

		law (1)

		lawyer (1)

		lawyers (2)

		layout (1)

		lead (1)

		learn (1)

		least (16)

		leave (3)

		leaving (2)

		left (25)

		legal (4)

		legally (1)

		legend (2)

		length (3)

		Leopold (1)

		less (33)

		level (34)

		leveled (1)

		levels (7)

		levies (1)

		levy (1)

		LiDAR (3)

		lies (1)

		light (2)

		light-colored (1)

		lighter (1)

		lights (1)

		likely (12)

		limb (1)

		limit (4)

		limitation (1)

		limited (6)

		limiting (1)

		limits (2)

		line (37)

		linear (1)

		lined (3)

		lines (20)

		list (5)

		listed (3)

		listened (1)

		listening (1)

		lists (1)

		literature (2)

		little (32)

		Littlefield (3)

		live (2)

		load (7)

		loaded (1)

		local (2)

		localized (1)

		locate (1)

		located (12)

		location (27)

		locations (6)

		Log-Pearson (1)

		logarithmic (2)

		logical (1)

		long (15)

		long's (1)

		longer (4)

		longitudinal (2)

		look (51)

		looked (23)

		looking (30)

		looks (19)

		loss (1)

		lost (3)

		lot (19)

		low (66)

		lower (42)

		lowest (7)

		lunch (5)

		luxury (1)



		M

		magic (1)

		magnitude (3)

		magnitudes (2)

		main (12)

		mainly (1)

		maintenance (1)

		major (3)

		majority (1)

		makes (4)

		making (6)

		man's (1)

		manage (2)

		managed (3)

		mandatory (1)

		maneuvering (1)

		manmade (3)

		many (17)

		map (6)

		maps (4)

		Marginal (1)

		marginally (1)

		Mark (1)

		marked (3)

		match (1)

		matches (1)

		material (19)

		materials (1)

		math (2)

		mathematicians (1)

		matter (6)

		mattering (1)

		max (1)

		maximum (6)

		may (7)

		maybe (16)

		McDowell (1)

		McGinnis (38)

		mean (32)

		meandering (12)

		meanders (1)

		meaning (1)

		means (13)

		measurable (1)

		measure (1)

		measured (20)

		measurement (3)

		measurement's (1)

		measurements (4)

		measuring (5)

		median (4)

		medium (5)

		meet (7)

		meets (1)

		Mehnert (8)

		MEI (10)

		Meko (1)

		memorized (1)

		memory (1)

		mention (3)

		mentioned (2)

		messy (5)

		Mexico (2)

		mid (2)

		mid-April (1)

		middle (8)

		midstream (1)

		might (16)

		mile (22)

		miles (12)

		Miller (1)

		million (1)

		mind (10)

		mine (1)

		minimum (11)

		minus (1)

		minute (1)

		minutes (11)

		miss (1)

		missed (6)

		Mississippi (1)

		misspoke (4)

		misspoken (1)

		mistaken (2)

		mixed (1)

		mobile (2)

		mobilize (8)

		mobilized (1)

		model (11)

		model-predicted (1)

		modeled (4)

		models (2)

		moderate (4)

		moderately (3)

		modern (9)

		modes (1)

		moment (2)

		monsoon (1)

		monstrous (1)

		Montana (4)

		month (3)

		months (3)

		Montreal (1)

		more (75)

		morning (9)

		morphology (3)

		Mosquito (6)

		most (33)

		mostly (3)

		motion (1)

		motor (1)

		mouth (1)

		move (38)

		moved (7)

		movement (5)

		moves (8)

		moving (20)

		much (40)

		multichannel (1)

		multiple (8)

		Mussetter (11)

		must (6)



		N

		name (3)

		named (4)

		narrow (7)

		narrower (2)

		nasty (1)

		nation (1)

		native (2)

		natural (26)

		naturally (1)

		nature (5)

		navigability (52)

		Navigable (38)

		navigate (13)

		navigated (3)

		navigation (37)

		near (6)

		necessarily (32)

		necessary (4)

		need (26)

		needed (1)

		needing (1)

		needs (2)

		negative (1)

		neglect (2)

		negotiated (1)

		negotiating (1)

		Nevada (1)

		new (4)

		next (8)

		Niagara (2)

		nice (3)

		night (1)

		nine (1)

		no-stopping (2)

		NOBLE (41)

		Nodded (1)

		non-flood (1)

		nonalluvial (1)

		none (1)

		nonetheless (1)

		nonnavigability (1)

		nonnavigable (6)

		normal (9)

		note (3)

		notebook (2)

		notes (1)

		notice (1)

		November (19)

		number (33)

		number's (1)

		numbers (21)

		numerous (1)



		O

		objective (1)

		oblique (5)

		obliquely (1)

		observation (1)

		obstacles (2)

		obstructions (2)

		obvious (1)

		obviously (5)

		occasional (1)

		occupies (1)

		occupy (1)

		occur (10)

		occurred (13)

		occurrence (2)

		occurring (1)

		occurs (5)

		October (10)

		odd (3)

		off (9)

		often (5)

		old (3)

		older (5)

		once (3)

		one (107)

		one-day (1)

		ones (8)

		only (24)

		onto (7)

		operate (1)

		operations (3)

		opine (1)

		opined (4)

		opinion (38)

		opinions (6)

		opposed (2)

		opposite (2)

		orange (2)

		oranges (1)

		order (5)

		ordinary (12)

		original (3)

		ornamental (1)

		others (5)

		otherwise (2)

		out (75)

		outboard (1)

		outcrop (1)

		outside (3)

		over (63)

		overall (10)

		overbanks (1)

		overflight (6)

		overhanging (2)

		overlaid (1)

		overturn (1)

		overwhelmed (1)

		own (5)



		P

		paddle (2)

		paddler (1)

		paddlers (1)

		paddles (3)

		page (55)

		Pages (6)

		paid (4)

		Paleohydraulic (1)

		Palisades (1)

		Palmer (1)

		pamphlet (1)

		paper (4)

		papers (1)

		paragraph (7)

		parameters (2)

		parens (1)

		Parker (1)

		Parks (4)

		part (45)

		partial (1)

		Partially (2)

		particles (3)

		particular (26)

		particularly (4)

		parts (5)

		pass (1)

		passengers (1)

		past (2)

		path (1)

		paths (2)

		pattern (4)

		paying (1)

		peak (15)

		peaks (2)

		Pearthree (2)

		people (15)

		people's (1)

		per (33)

		percent (27)

		percentage (7)

		percentages (2)

		percentagewise (1)

		percentile (1)

		perfectly (1)

		Perhaps (5)

		period (23)

		periodically (2)

		periods (7)

		perpendicular (2)

		persistent (1)

		person (2)

		personally (2)

		persons (1)

		perspective (7)

		phase (1)

		PhD (1)

		photo (35)

		photograph (42)

		photographs (23)

		photography (3)

		photos (11)

		phrased (1)

		physical (2)

		physically (2)

		pick (2)

		picked (3)

		picks (1)

		picture (5)

		pictures (2)

		piece (1)

		pin (2)

		pink (1)

		PK (1)

		place (14)

		places (20)

		plain (2)

		plains (1)

		plants (1)

		Platte (2)

		plausible (1)

		playing (1)

		pleading (1)

		please (15)

		plot (43)

		plots (1)

		plotted (8)

		plus (1)

		pm (5)

		point (44)

		pointed (1)

		pointing (2)

		points (20)

		pointy (1)

		pole (4)

		poling (2)

		ponded (2)

		pool (32)

		pools (10)

		pop (1)

		portage (19)

		portaged (2)

		Portaging (1)

		portion (29)

		portions (12)

		posed (1)

		positioning (1)

		possibility (3)

		possible (5)

		possibly (4)

		post (1)

		poststatehood (1)

		pounds (6)

		Powell (2)

		power (1)

		powered (1)

		PowerPoint (15)

		PPL (3)

		practicably (1)

		practical (4)

		pre-Bartlett (1)

		preclude (1)

		precludes (2)

		predevelopment (6)

		predict (1)

		predicted (1)

		prediction (1)

		predicts (2)

		Prefalls (4)

		premised (1)

		preparing (1)

		presence (5)

		present (6)

		present-day (1)

		presentation (5)

		presented (11)

		presents (1)

		pressed (1)

		pressure (2)

		presume (1)

		pretty (8)

		prevent (1)

		previous (4)

		previously (2)

		primarily (16)

		primary (7)

		prior (14)

		probability (3)

		probably (44)

		problem (6)

		problems (3)

		procedures (1)

		proceed (4)

		proceedings (3)

		process (3)

		processes (7)

		professional (1)

		professor (1)

		profile (9)

		profiles (2)

		profit (1)

		progressive (2)

		project (6)

		pronounce (2)

		pronouncing (1)

		pronunciation (1)

		proposition (3)

		prove (3)

		provided (1)

		publication (1)

		publications (1)

		published (1)

		pull (14)

		pulled (3)

		Punk (2)

		purport (1)

		purpose (8)

		purposes (14)

		Pursuant (1)

		pushed (2)

		pushing (2)

		put (20)

		putting (1)

		puzzling (1)



		Q

		qualify (1)

		quantified (2)

		quantify (7)

		quick (3)

		quickly (5)

		quicksand (11)

		quite (13)

		quote (2)

		quoting (1)



		R

		R-squared (2)

		raft (1)

		rafts (1)

		railroad (2)

		rainfall (1)

		Ralph (1)

		ramp (2)

		ran (4)

		random (1)

		range (44)

		ranged (1)

		ranges (5)

		rapid (46)

		rapids (62)

		rare (2)

		rarely (1)

		rate (1)

		rated (3)

		rates (1)

		rating (15)

		ratings (1)

		re-creation (1)

		reach (73)

		reached (1)

		reaches (24)

		react (1)

		read (37)

		reading (5)

		readings (2)

		reads (1)

		ready (5)

		real (2)

		reality (1)

		realize (2)

		really (37)

		reason (13)

		reasonable (1)

		reasonably (3)

		reasons (5)

		recall (24)

		recede (1)

		recedes (3)

		recess (3)

		recession (2)

		recognize (2)

		recommended (5)

		recommends (1)

		reconstructed (1)

		reconstruction (1)

		reconvene (2)

		reconvened (1)

		record (26)

		recorded (5)

		recordings (1)

		records (3)

		Recovery (4)

		recreational (3)

		red (10)

		reduce (1)

		reduced (1)

		reduction (3)

		reestablish (2)

		refer (5)

		reference (2)

		referenced (2)

		referencing (1)

		referred (5)

		referring (10)

		refers (1)

		reflect (1)

		reflected (1)

		reflective (1)

		reflects (2)

		regard (2)

		regarding (1)

		regime (5)

		regression (1)

		regular (1)

		regularly (1)

		regulated (1)

		regulation (5)

		relate (2)

		related (7)

		relates (1)

		relation (1)

		relationship (8)

		relationships (1)

		relative (7)

		relatively (11)

		releases (3)

		relevance (1)

		relevant (6)

		reliable (1)

		reliance (1)

		relook (1)

		relying (1)

		remain (1)

		remainder (1)

		remaining (1)

		remember (13)

		reminded (1)

		reminding (2)

		remove (1)

		rental (1)

		repeatable (2)

		repeatedly (2)

		rephrase (4)

		report (55)

		reported (1)

		reports (3)

		represent (3)

		representation (1)

		representations (1)

		representative (2)

		represented (4)

		representing (1)

		represents (4)

		reproduced (2)

		reproduction (5)

		request (1)

		require (2)

		required (4)

		requirement (2)

		requirements (2)

		requires (1)

		requiring (1)

		research (2)

		resembles (1)

		Reservation (2)

		Reservoir (57)

		reservoir's (1)

		reservoirs (11)

		reshape (1)

		resource (1)

		respect (6)

		respond (2)

		responded (1)

		response (3)

		responsive (1)

		rest (6)

		restrict (1)

		restrictions (1)

		resulting (1)

		results (3)

		retained (1)

		retrieve (2)

		retrospect (1)

		return (2)

		returns (1)

		REW (1)

		rid (2)

		ride (1)

		ridge (1)

		riffle (72)

		riffle-pool (3)

		riffle/rapid (1)

		riffle/rapids/one (1)

		riffles (32)

		riffles/waterfalls/rapids (1)

		riffly (1)

		right (138)

		right-hand (3)

		ring (4)

		rings (2)

		Rio (1)

		riparian (20)

		rips (2)

		River (291)

		river's (4)

		river-wide (1)

		riverbed (1)

		rivers (38)

		road (2)

		robust (5)

		Rock (18)

		rocker (1)

		rocks (6)

		rocky (3)

		rod (3)

		role (1)

		roll (1)

		room (7)

		Roosevelt (1)

		rooted (1)

		roots (1)

		rougher (1)

		roughly (9)

		roughness (2)

		routes (1)

		row (1)

		rumors (1)

		run (5)

		running (1)

		runoff (2)

		runs (8)



		S

		sadly (1)

		safe (1)

		salt (9)

		same (53)

		sampled (1)

		samples (2)

		sampling (1)

		sand (11)

		sand-gravel (1)

		sandbars (2)

		sands (1)

		sandy (1)

		satellite (1)

		sausage (1)

		saw (8)

		saying (10)

		scale (1)

		scan (2)

		scarp (2)

		scary (1)

		scatter (2)

		scattered (1)

		school (1)

		Schumm (4)

		Schumm's (4)

		scientists (1)

		scour (1)

		scoured (1)

		scout (8)

		screen (3)

		se (1)

		sea (4)

		season (5)

		Seasons (2)

		second (28)

		section (7)

		sections (3)

		sediment (25)

		sediments (1)

		seeing (2)

		seem (5)

		seemed (2)

		seems (3)

		Segment (79)

		segmentation (3)

		Segments (34)

		select (1)

		selected (3)

		selecting (1)

		selection (1)

		self-adjusted (1)

		self-baling (1)

		sends (1)

		sense (3)

		sentence (2)

		separated (2)

		sequencing (1)

		series (6)

		serves (1)

		Service (15)

		services (2)

		set (14)

		sets (1)

		setting (1)

		settle (2)

		seven (1)

		several (11)

		severely (2)

		shaded (2)

		shall (1)

		shallow (27)

		shallower (13)

		shallowest (2)

		shape (4)

		sharp (6)

		sharper (1)

		shift (4)

		shifted (1)

		shifts (4)

		shipped (1)

		shoal (5)

		shoaling (3)

		shoals (1)

		shoe (1)

		Shoots (1)

		shore (1)

		shoreline (1)

		short (9)

		Shorter (2)

		shortly (1)

		shots (2)

		show (27)

		showed (6)

		showing (12)

		shown (9)

		shows (26)

		side (37)

		sides (6)

		sign (1)

		significance (1)

		significant (7)

		Significantly (4)

		signs (1)

		similar (13)

		similarly (3)

		simple (2)

		simply (12)

		single (7)

		single-thread (4)

		singled (1)

		sit (4)

		site (81)

		site's (1)

		sites (22)

		sitting (1)

		situation (1)

		six (4)

		size (9)

		sizes (1)

		skill (1)

		skills (2)

		skipping (1)

		SLADE (5)

		slaloms (1)

		Slide (207)

		slides (8)

		slight (2)

		slightly (3)

		Slingluff (1)

		Slingluff's (2)

		slope (4)

		slow (2)

		Slower (1)

		slug (1)

		small (6)

		smaller (3)

		smart (1)

		Smith (1)

		snakes (1)

		soft (1)

		solid (7)

		solidly (2)

		somebody (6)

		somehow (1)

		sometime (2)

		Sometimes (1)

		somewhat (10)

		somewhere (18)

		soon (1)

		sorry (38)

		sort (31)

		sorts (1)

		sound (5)

		sounded (1)

		sounds (5)

		Southwest (1)

		Southwestern (1)

		Spaced (1)

		spacing (2)

		speak (1)

		speaking (1)

		species (2)

		specific (35)

		specifically (34)

		specifics (1)

		spend (1)

		spill (1)

		spilling (1)

		spillway (3)

		spite (2)

		split (3)

		splits (2)

		splitting (2)

		spoke (1)

		spot (5)

		spots (3)

		spread (2)

		Spring (1)

		Springs (2)

		square (2)

		squeezes (1)

		stability (4)

		stabilize (1)

		stable (6)

		stage (1)

		stages (6)

		standard (10)

		standards (2)

		standing (1)

		standpoint (1)

		stands (1)

		start (2)

		started (2)

		starting (2)

		starts (2)

		State (16)

		statehood (38)

		statement (11)

		statements (2)

		states (5)

		Station (4)

		statistical (5)

		status (1)

		steamboat (3)

		steep (3)

		step (1)

		Stevens (1)

		sticking (1)

		sticks (1)

		still (11)

		stilling (4)

		stood (1)

		stop (8)

		stopped (1)

		stopping (1)

		storage (1)

		store (1)

		straight (1)

		straightforward (1)

		strainers (2)

		strange (2)

		strategy (1)

		strath (1)

		stream (3)

		Streams (7)

		stretch (1)

		Strike (1)

		strong (4)

		strongly (7)

		structure (1)

		studied (1)

		studies (1)

		study (41)

		stuff (4)

		subject (4)

		submitted (2)

		subsequent (2)

		substantial (2)

		substantially (1)

		substantive (1)

		Substrate (1)

		sudden (1)

		suddenly (1)

		sufficient (2)

		suggested (3)

		suggesting (3)

		suggests (4)

		suitable (1)

		suite (2)

		suits (1)

		sum (1)

		summarizes (1)

		summary (1)

		superimpose (1)

		supply (2)

		support (1)

		supports (3)

		suppose (6)

		Supposedly (2)

		supposition (1)

		Supreme (1)

		sure (47)

		surface (25)

		surfaces (3)

		surprise (2)

		surprised (3)

		surprising (1)

		survey (10)

		surveyed (9)

		surveying (2)

		surveyor (1)

		surveyors (1)

		surveys (9)

		susceptibility (11)

		susceptible (7)

		suspect (1)

		suspicious (1)

		sweepers (1)

		switch (1)

		switched (1)

		symbols (3)

		synonymous (1)

		system (19)

		systems (5)



		T

		Tab (3)

		table (6)

		tailing (1)

		tailwater (3)

		talk (34)

		talked (33)

		talking (56)

		talks (6)

		Tamarisk (12)

		Tangle (27)

		tap (1)

		taproot (1)

		task (1)

		technical (1)

		technique (2)

		telling (9)

		tells (4)

		ten (1)

		tend (16)

		tended (1)

		tendency (2)

		tends (12)

		tens (1)

		tenths (5)

		term (3)

		terminology (2)

		terms (12)

		terrace (2)

		testified (3)

		testimony (16)

		Texas (1)

		textual (2)

		thalweg (10)

		theoretical (1)

		thick (4)

		thin (1)

		thinking (2)

		thoroughly (1)

		though (17)

		thought (13)

		thousand (1)

		thousands (3)

		three (25)

		three-dimensional (1)

		three-tenths (3)

		threshold (3)

		throughout (4)

		thumb (1)

		thus (1)

		ticks (1)

		tidal (1)

		tie (1)

		tight (2)

		till (1)

		times (22)

		title (6)

		today (14)

		told (3)

		toll (1)

		tomorrow (3)

		ton (3)

		tonnage (1)

		took (21)

		top (31)

		topo (2)

		topographic (2)

		topography (1)

		total (3)

		totally (1)

		touch (1)

		touching (1)

		tough (1)

		tour (1)

		toward (1)

		towards (5)

		track (2)

		trade (11)

		trail (1)

		trained (1)

		transcript (1)

		transform (1)

		transition (1)

		transport (2)

		trap (3)

		trapping (4)

		travel (15)

		traveling (1)

		tree (6)

		trees (4)

		trend (2)

		trial (1)

		triangle (3)

		tributaries (4)

		tributary (6)

		tricky (1)

		tried (2)

		trip (6)

		trips (3)

		true (9)

		truly (1)

		try (8)

		trying (31)

		Turkey (4)

		turn (4)

		turns (1)

		twice (1)

		two (51)

		two-year (10)

		type (21)

		types (18)

		typical (3)

		typically (4)



		U

		ultimately (1)

		ultra (1)

		un (1)

		unadjusted (2)

		uncommon (1)

		unconstrained (2)

		under (27)

		undercut (2)

		underlying (1)

		underwater (1)

		Undoubtedly (1)

		unfair (1)

		United (1)

		unless (1)

		unlikely (1)

		unload (3)

		unpredictability (1)

		unreliable (1)

		unstable (5)

		untrained (1)

		unvegetated (1)

		up (105)

		upon (3)

		upper (15)

		upriver (2)

		Upstate (1)

		upstream (34)

		upward (1)

		upwards (1)

		use (42)

		used (55)

		useful (6)

		uses (3)

		USFS (1)

		USGS (3)

		using (16)

		usually (3)

		Utah (2)



		V

		valid (2)

		valley (14)

		value (3)

		values (2)

		variability (8)

		variable (2)

		variance (1)

		varied (1)

		varies (3)

		various (10)

		vary (2)

		vast (1)

		vegetated (3)

		vegetation (32)

		velocity (2)

		veneer (1)

		Verde (137)

		Verde's (1)

		version (3)

		versus (5)

		vertical (14)

		via (1)

		videos (1)

		view (4)

		viewed (1)

		viewpoint (3)

		virgin (4)

		virtually (3)

		visualize (1)

		volume (12)

		volumes (2)

		voyage (1)



		W

		waiting (1)

		walk (1)

		walked (2)

		walking (3)

		wall (6)

		wash (3)

		washes (1)

		watch (1)

		watched (1)

		water (103)

		water's (1)

		water-surface (15)

		watercraft (2)

		waterfall (5)

		waterfalls (5)

		way (29)

		wealth (1)

		Webber (1)

		website (19)

		Wednesday (1)

		week (7)

		weeks (2)

		weigh (1)

		weighing (2)

		weight (2)

		weights (1)

		welcome (2)

		well-calibrated (2)

		well-known (1)

		weren't (1)

		Wesley (1)

		western (2)

		wet (5)

		what's (21)

		whatever's (1)

		Wheeler (1)

		Wheeler's (1)

		wherever (1)

		white (2)

		whitewater (15)

		Who's (3)

		whole (5)

		wholesale (1)

		wholly (2)

		wide (17)

		widen (1)

		widening (4)

		wider (7)

		width (7)

		widths (1)

		Williams (7)

		willow (3)

		Willows (2)

		Win (5)

		Win's (1)

		Winkleman (1)

		wintertime (1)

		with's (1)

		within (22)

		Without (6)

		WITNESS (40)

		witnesses (1)

		wood (3)

		wooden (3)

		woody (2)

		word (5)

		words (7)

		work (30)

		worked (1)

		working (2)

		works (4)

		worry (1)

		worse (1)

		writing (1)

		written (2)

		wrong (12)

		wrote (3)



		X

		X001-02 (2)

		X001-29 (2)

		X002 (2)

		X011-68 (4)

		X016 (1)

		X017-107 (2)

		X035-155 (1)

		X035-162 (1)

		X058 (2)

		X060 (4)



		Y

		year (30)

		year-to-year (1)

		years (27)

		yellow (3)

		Yep (1)

		York (1)

		YouTube (1)

		Yuma (6)



		Z

		zero (6)

		zone (4)

		zones (1)










VERDE RIVER     VOLUME 9     02/23/2015 1889


  
  


 1                         BEFORE THE
  


 2       ARIZONA NAVIGABLE STREAM ADJUDICATION COMMISSION
  


 3
  


 4   IN THE MATTER OF THE NAVIGABILITY  )
   OF THE VERDE RIVER FROM ITS        ) NO. 04-009-NAV


 5   HEADWATERS AT SULLIVAN LAKE TO     )
   THE CONFLUENCE WITH THE SALT       ) ADMINISTRATIVE


 6   RIVER, YAVAPAI, GILA AND MARICOPA  ) HEARING
   COUNTIES, ARIZONA.                 )


 7   ___________________________________)
  


 8
  


 9
  


10   At:       Phoenix, Arizona
  


11   Date:     February 23, 2015
  


12   Filed:    March 17, 2015
  


13
  


14            REPORTER'S TRANSCRIPT OF PROCEEDINGS
  


15                          VOLUME 9
  


16                Pages 1889 through 2125, Inclusive
  


17
  


18
  


19
  


20
  


21                            COASH & COASH, INC.
                Court Reporting, Video & Videoconferencing


22                  1802 N. 7th Street, Phoenix, AZ  85006
                  602-258-1440      mh@coashandcoash.com


23
                          Prepared by:


24                          Jody L. Lenschow, RMR, CRR
                          Certificate No. 50192


25


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







In the Matter of the Navigability of the Verde River 
NO. 04-009-NAV


Administrative Hearing, Volume 9
February 23, 2015


Page 1890


 1                   INDEX TO EXAMINATIONS
   
 2  WITNESS                                          PAGE
   
 3 
    ROBERT A. MUSSETTER, Ph.D.
 4 
       CONTINUED DIRECT EXAMINATION BY MR. MCGINNIS   1894
 5     CROSS-EXAMINATION BY MS. HERNBRODE             1991
       CROSS-EXAMINATION BY MR. HELM                  2100
 6 
   
 7 
   
 8 
   
 9 
   
10 
   
11 
   
12 
   
13 
   
14 
   
15 
   
16 
   
17 
   
18 
   
19 
   
20 
   
21 
   
22 
   
23 
   
24 
   
25 


www.coashandcoash.com                 Phoenix, AZ


Page 1891


 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 Squire Patton Boggs (US), LLP, 1 East
   
 5  Washington Street, Suite 2700, Phoenix, Arizona,
   
 6  commencing at 9:02 a.m. on the 23rd day of February,
   
 7  2015.
   
 8 
    BEFORE:   WADE NOBLE, Chairman
 9            JIM HORTON, Commissioner
              BILL ALLEN, Commissioner
10 
    COMMISSION STAFF:
11 
         Mr. George Mehnert, Director,
12       Legal Assistant, Research Analyst
   
13 
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14 
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 1      CHAIRMAN NOBLE: Well, we welcome you to
 2  the reconvened hearing of the Verde River before the
 3  Arizona Navigable Streams Adjudication Commission.
 4      Mr. Mehnert, would you call the roll?
 5      DIRECTOR MEHNERT: Commissioner Allen.
 6      COMMISSIONER ALLEN: Here.
 7      DIRECTOR MEHNERT: Commissioner Horton.
 8      COMMISSIONER HORTON: Here.
 9      DIRECTOR MEHNERT: Commissioner Henness?
10      He is not here yet, but I expect he's on
11  his way.
12      And Chairman Noble?
13      CHAIRMAN NOBLE: I am here.
14      DIRECTOR MEHNERT: And our attorney is
15  here somewhere.  Oh, he's over at the coffee counter.
16      CHAIRMAN NOBLE: Jody, are we ready to
17  proceed?
18      George, are we on?
19      DIRECTOR MEHNERT: Yes, we are.
20      CHAIRMAN NOBLE: Mr. McGinnis.
21      MR. MCGINNIS: Thank you, Mr. Chairman.
22  
23      CONTINUED DIRECT EXAMINATION
24      BY MR. MCGINNIS: 
25  Q.   Dr. Mussetter, we started some with your
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 1    direct on Friday.  Do you recall that?
 2  A.   Yes.
 3  Q.   And one of the things I thought we
 4    established was that the primary focus or the detailed
 5    part of your work was on Segments 3, 4, and 5; is that
 6    right?
 7  A.   That's correct.
 8  Q.   And I think we were up to Slide 15, where you
 9    started talking about Segment 3 in your PowerPoint
10    presentation, which is Exhibit X060.  Is that where we
11    were?
12  A.   I believe that's correct.
13  Q.   Okay.  Tell us about Slide 15.
14  A.   So this slide basically shows the river
15    alignment through Segment 3.  Segment 3 runs from
16    Beasley Flat down to Verde Hot Springs.  It's about
17    17 miles.  It's a moderately steep gradient through
18    that part of the reach, about 19 feet per mile.  There
19    are 11 named rapids in this reach.  One of them is a
20    Class IV, and you've seen photographs of that a number
21    of times, and we'll look at a few more in a few minutes
22    here.  That's Verde Falls.  And there are seven
23    Class III rapids as well within this reach.
24  Q.   And the legend there on Slide 15, is that the
25    rapid classifications for the various rapids in
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 1    Segment 3?
 2  A.   Yes, it is.  I've attempted to color code the
 3    various rapids by their classification.  So you see
 4    Verde Falls is the dark red, and then the Class III
 5    rapids are the darker orange, and the Class II are the
 6    lighter orange shaded labels.
 7  Q.   Okay.  Can we move on to Slide 16 then?
 8  A.   Yes.
 9  Q.   Tell us what this is.
10  A.   Yes.  This is an oblique aerial photograph
11    that I took of Verde Falls and Prefalls.  Prefalls is
12    this whitewater that you see up in the upper right
13    corner, and then Verde Falls is the whitewater and the
14    rocks in the center of the photograph.
15  Q.   And is this a photo that you took during a
16    helicopter tour?
17  A.   This was taken during a helicopter overflight
18    in November of 2013, yes.
19  Q.   Slide 17 then.
20  A.   Slide 17 is a photo that I put into my
21    presentation basically just to give you a little bit of
22    a different perspective of that rapid.  I collected
23    this and some other photos that we'll look at from a
24    website that is hosted by a group of, actually,
25    California boaters that travel around the western U.S.
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 1    and do boating; and so they have information about the
 2    various rivers and a number of photographs of
 3    interesting places on the rivers and some textual
 4    descriptions of what's going on.
 5        This particular photograph is Prefalls Rapid,
 6    and you see the water coming down and then spilling
 7    over a very shallow bedrock ridge that runs across the
 8    river at this point in the reach.
 9  Q.   So these are not photos that you personally
10    took?
11  A.   I did not take this photo, no.
12  Q.   And the website that you got them from, is
13    that shown in the lower right corner?
14  A.   Yes, it's this http://cacreeks.com.
15  Q.   How about the text above the photo; is that
16    yours or is that from the website?
17  A.   That is also from the website.
18  Q.   Okay.  Anything else on Slide 17?
19  A.   No.
20  Q.   Let's go to Slide 18.
21  A.   This is a set of photographs from the same
22    website of the Verde Falls Rapid, and, again, you see
23    the drop.  It's various reported.  Here they say 5 to
24    8 feet.  I've seen 4 feet of drop in other
25    publications, but it's a substantial drop in elevation
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 1    across that rapid.
 2  Q.   And the text on Slide 18, is that also from
 3    the website?
 4  A.   That is also from the website.
 5  Q.   And because you didn't take the photos, do
 6    you know what date these photos were taken?
 7  A.   I do not know.
 8  Q.   Anything else on Slide 18?
 9  A.   No.
10  Q.   So were the photos on Slide 18 and 17 and the
11    ones you got from the website, were those just intended
12    to be representative of conditions on the Verde at some
13    given time?
14  A.   Yes.  I have oblique aerial photographs that
15    I've taken of most of these rapids that I personally
16    took, but I thought these photographs kind of help give
17    a different perspective and maybe a little bit closer
18    perspective of what those rapids actually look like on
19    the ground.
20  Q.   Okay.  Anything else on Slide 18?
21  A.   No.
22  Q.   Okay.  Slide 19 then?
23  A.   Again, similar set of photographs, same
24    website.  This is just continuing to move down the
25    reach, and this is photographs of Rock Garden and
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 1    Palisades Rapid.  I think that must be a similar name
 2    for the same area.
 3        And you can see the river's kind of pushed
 4    over against the older basin-fill materials on the
 5    right side and then you've got a bunch of boulders.  I
 6    imagine those are from alluvial fan deposits from a
 7    tributary that comes in from the left side at that
 8    point.  It squeezes the river over, and you've got some
 9    really big rocks in the river and some fairly messy
10    whitewater at this location.
11  Q.   Anything else on Slide 19?
12  A.   No.
13  Q.   Slide 20?
14  A.   Just, again, continuing to move down the
15    reach.  This is Punk Rock Rapid or it's otherwise known
16    as Turkey Gobbler Rapid.  They rate it as a 3+.  They
17    note at the bottom it's a nasty rapid with some sharp
18    pointy rocks.  So you see that there's some big --
19    there's bedrock control in this area.  There's some big
20    boulders in the reach, some kind of messy whitewater,
21    and some rocks sticking up out that would be
22    challenging for a normal boat that would be used for
23    commerce in this kind of a reach.
24  Q.   And, again, the text on this slide, is this
25    from somebody else's work?
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 1  A.   That was on the website.  That is not my
 2    text.
 3  Q.   Okay.  Anything else on Slide 20?
 4  A.   No.
 5  Q.   Okay.  Slide 21.
 6  A.   Again, moving on downstream, this is a photo
 7    that I took in November of 2013 from the helicopter
 8    overflight.  This is Black Hole Rapid.  You see the
 9    large cobble bar in the center of the river and then
10    some very shallow riffle/rapid areas around either side
11    the.  The channel splits around that island.
12        The island is there because of a constriction
13    at the downstream end, and during really high flows,
14    when large material is moving down the river, there's a
15    backwater that's created by that constriction and
16    causes the large material to dump out, and then as the
17    flows go down, the water sort of goes down and incises
18    along the sides of the bar.  And then you have the
19    riffles and rapids over on the sides.
20  Q.   Okay.  Anything else on Slide 21?
21  A.   No.
22  Q.   Slide 22?
23  A.   And this is just another riffle.  I don't
24    think this one actually has a name, but it's a very
25    shallow area with some whitewater coming along this
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 1    area.
 2        The overbanks look like fairly low floodplain
 3    surface, but if you look closer, it's mostly the salt
 4    bedrock.  Those would be, I think in geomorphic terms,
 5    they would be called a strath terrace, where the river
 6    is cut down into the bedrock and then you've got older
 7    terrace deposits, very thin veneer of older alluvium up
 8    on the sides.  But the river itself is boxed in within
 9    the bedrock in that area.
10  Q.   And just for the record, you pointed to a
11    riffle.  Is that in the upper portion of the photo?
12  A.   That would be, yes, up in kind of top center
13    of the photo, the white area, just at the end of the
14    trees.
15  Q.   And is that a pool below the riffle?
16  A.   That is a pool below the riffle.
17  Q.   So is this an example of what we heard of the
18    pool and riffle pattern?
19  A.   Yes, this is a good example.
20  Q.   Anything else on Slide 22?
21  A.   No, I think that's --
22        MR. BREEDLOVE: I'm sorry.  So this is
23    looking upstream; is that right?
24        THE WITNESS: This is looking upstream,
25    yes.
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 1        MR. BREEDLOVE: Okay, thank you.
 2        COMMISSIONER ALLEN: The date?
 3        MR. MCGINNIS: Mr. Allen had a question.
 4        COMMISSIONER ALLEN: The date?
 5        THE WITNESS: November 2013.
 6        The flows at the Tangle Creek gage on
 7    the day that we did the overflight were in the range of
 8    185, 190 cfs.
 9        BY MR. MCGINNIS: 
10  Q.   Okay.  Moving on to Slide 23.
11  A.   This photo is about eight-tenths of a mile
12    upstream from Verde Hot Springs; again, a photo that I
13    took in November 2013.  We're looking in the upstream
14    direction.  And, again, you see the large cobble bars,
15    deposits along the sides of the river.  The river is
16    cut down.  There's probably some bedrock control in
17    this reach as well.  A good thick riparian corridor
18    along the edge of the channel.  And then you can see
19    whitewater in different areas where you've got very
20    shallow riffles that would limit the draft that would
21    be available for a boat to work its way through this
22    reach as well.
23  Q.   Does it look like there might be some
24    multiple channels there in the middle of the photo?
25  A.   Certainly at higher flows you would have
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 1    flows splitting over the cobble bar at the top.  It's
 2    difficult to tell whether that's another channel or it
 3    might be a trail.  I simply don't remember at this
 4    time.
 5        But, you know, as the flow goes up, you
 6    certainly do have multiple channels in an area like
 7    this.
 8  Q.   Anything else on Slide 23?
 9  A.   That's all on 23.
10  Q.   Anything else on 23?
11  A.   No.
12  Q.   Okay.  So Slide 24.
13  A.   So we're moving downstream through the reach
14    now, and we've looked at a series of photographs of
15    some of the typical rapids in Segment 3, and we're
16    about to move now into Segment 4.
17        I wanted to talk a little bit about the flow
18    regime at the Tangle Creek gage, which is located,
19    actually, near the downstream end of Segment 4, but
20    it's the best representation that we have of the flows
21    in that particular segment of the river upstream from
22    Horseshoe Reservoir.
23        This graph is a flow duration curve, and it
24    represents the percentage of time that the mean daily
25    flows equal or exceed certain values.
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 1        So the bottom line, the solid blue line, is
 2    the actual measured data for the period of record at
 3    the Tangle Creek gage.  The way to read this graph is,
 4    if we look at the 50 percent exceedance, that means
 5    that the flows were less than that half the time, they
 6    were greater than that half the time, and this is a
 7    logarithmic scale, so it's about 250 cubic feet per
 8    second at that location.  And then you can see other
 9    percentages and the corresponding flows for that.
10        The dashed line above that is the flow
11    duration curve that I created from the measured Tangle
12    Creek data, and then I adjusted that to account for the
13    irrigation diversions that occurred during the
14    irrigation season, based on the analysis that
15    Mr. Burtell did.
16        He concluded that there were a total of about
17    320, I think he said 316, cubic feet per second of
18    total diversions upstream from the Tangle Creek gage;
19    and about 43 percent of that, a little less than half,
20    actually returns to the river.
21        So my conclusion from that is then that the
22    flows historically, in the absence of those diversions,
23    would have been about 185, somewhere in the 180 to 190
24    cfs range higher than they are today.  And that
25    primarily affects the lower end of the flow duration
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 1    curve.  So I'm showing the adjustment there.
 2        So that causes the median flow -- the
 3    50th percentile is actually 240 cfs.  That would go up
 4    to about 320 cubic feet per second.
 5  Q.   So in coming to the dashed line on this
 6    Slide 24, did you just depict the data that Mr. Burtell
 7    had done in his analysis, or did you do any independent
 8    determination of the data?
 9  A.   I read his report.  His approach to coming up
10    with those numbers seemed very plausible to me.  It
11    seemed like he based that on good, solid information,
12    and so I felt comfortable relying on the number that he
13    came up with.
14        So my analysis basically involved taking his
15    numbers and then adding that back into the measured
16    gage data at the Tangle Creek gage to come up with the
17    record that ultimately results in this dashed curve.
18  Q.   And you mentioned that this was a logarithmic
19    graph.
20  A.   Yes.  Yes.
21  Q.   Is that why the horizontal axis -- the
22    vertical axis looks strange?
23  A.   Yes.  It's sort of spread out in the lower
24    ranges and compressed in the higher ranges.  It's just
25    a way that mathematicians, engineers, scientists
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 1    attempt to transform the data so it's more linear so
 2    that you can see the magnitudes of the flows and the
 3    relationships better.
 4  Q.   Okay.  Anything else on Slide 24?
 5  A.   No.
 6  Q.   Slide 25.
 7  A.   I included this plot basically to illustrate
 8    that we have a -- the measured record in the system is
 9    really relatively short, and particularly short when
10    you think in the context of trying to understand what
11    this river was like in its ordinary and natural
12    condition.
13        We're fortunate enough to have a nice study
14    by Meko and Hirschboeck that used tree ring information
15    to extend the record back some almost 700 years, based
16    on the tree rings from a suite of trees that they
17    sampled throughout part of the basin.  They did a
18    correlation from the modern record with the sizes of
19    the rings and so on, and used that to then project the
20    tree ring data backwards and estimate from that the
21    annual flows that occurred in the system.
22        The primary point of this graph is to show
23    the modern record is represented just on the far right
24    portion of the graph by these red, fairly short lines.
25    The full record from their re-creation of that record
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 1    is represented by the black lines.
 2        And you can see that the statistical
 3    parameters, the mean values, the variability in the
 4    data is very similar between the very short record and
 5    the long record.  And, in fact, from a statistical
 6    perspective, there is significant correlation.  The
 7    means, basically, are essentially the same.  The
 8    variability or the variance of the data are the same.
 9        So the conclusion from that is that even
10    though we have had irrigation diversions and so on that
11    altered the flows somewhat in the lower end of the
12    range, over the full period the flows today are very
13    similar to what they were historically.
14  Q.   So on this graph, the vertical axis is what?
15  A.   Yeah, the vertical axis is the annual flow
16    volume in thousands of acre-feet.  So the 1,000
17    actually corresponds to 1 million acre-feet of runoff,
18    and so on.
19  Q.   How about the horizontal axis?
20  A.   And then the horizontal axis is time.  So
21    this is 1300, here's 2000, and we're showing data out
22    into the early 2000s.
23  Q.   And the blue dots, are those all data points?
24  A.   Yes.  So each of those dots is the estimated
25    annual runoff for the particular year that's being
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 1    plotted there.
 2  Q.   And does this graph show that the diversions
 3    haven't affected the river at all?
 4  A.   No, it doesn't show that at all.  It's really
 5    more reflective of the high flow regime.  The
 6    diversions do, obviously, affect the low to moderate
 7    flows, and I showed that in the earlier graph.  The
 8    estimate is somewhere between 180 and 190 cfs is being
 9    taken out of the river or was taken out of the river
10    during the measured period of record.
11  Q.   Anything else on Slide 25?
12  A.   No.
13  Q.   Okay.  Slide 26 then, what's that?
14  A.   So this is a, apparently somewhat dark, hard
15    to read, slide that shows Segment 4.  Segment 4 is
16    about 36 miles long.  It runs from Verde Hot Spring
17    down to the head of Horseshoe Reservoir.  The gradient
18    through that reach is similar to Segment 3, slightly
19    flatter.  Segment 3 was 19 feet per mile.  This is
20    about 17 feet per mile.
21        There are 13 named rapids in Segment 4.  Five
22    of those are rated as Class III and eight of them are
23    rated as Class II rapids.
24  Q.   Anything else on Slide 26?
25  A.   No, other than to point out that the color
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 1    coding on the rapids is the same as it was on the
 2    earlier photograph, so that the darker oranges imply a
 3    higher rating on the rapids.
 4  Q.   And the color coding comes out a lot better
 5    on paper than it does on the wall here?
 6  A.   It does indeed, yes.
 7  Q.   Slide 27.
 8  A.   So, again, I just wanted to go through a
 9    series of photographs of some of the rapids and
10    interesting areas along this reach.  This happens to be
11    a photograph that I took in November 2013.  Again, the
12    flows are in the 190ish range at the Tangle Creek gage.
13    This is a photo of Shoots and Ladders Rapid.  It's
14    rated as a Class III.  You actually see two areas here.
15    I think this is actually the rapid down in the lower
16    left corner.  There's a shallow riffle up in the center
17    of the photograph.
18        The river is bounded on the right side by a
19    high elevation cobble bar that's created at really high
20    flows, such as occurred in the '93 flood, for example.
21    And then the left side is bounded by, it appears to be,
22    bedrock in this particular photograph?
23  Q.   And when you say right side or left side, are
24    you referring to as you're going down the river?
25  A.   Yes.  As a hydrologist, we always take a
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 1    downstream-looking viewpoint.  So when I talk about the
 2    right side, it's as if I was facing downstream.  That
 3    would be on my right.  And then left would be the
 4    opposite.
 5  Q.   Anything else on Slide 27?
 6  A.   No.
 7  Q.   Slide 28?
 8  A.   So this is a set of photographs, again, from
 9    that same website that we discussed earlier; not
10    photographs that I took.  The textual description is
11    also not something that I wrote; but I think it's just
12    a good, sort of a different viewpoint of Gnarly Rock
13    Bar Rapid from the ground level.  And you see the large
14    boulders in the channel that create the rapid, and then
15    there's a shoal bar here that creates, looks like, a
16    couple, 2 to 3, foot drop in the water surface
17    elevation at this point.
18  Q.   Anything else on Slide 28?
19  A.   No.
20  Q.   Let's go to Slide 29.
21  A.   Perhaps I should have switched these two
22    slides, the order of them.  This is the same area.
23    This is a photo that I actually took in November 2013.
24    And so if we go back to the earlier photograph, the
25    right-hand one shows the sharp drop, the shoal bar, and
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 1    you can see that clearly in this photograph.  It's this
 2    feature right here.  So, again, these areas limit the
 3    draft that's available to navigate a boat through that
 4    particular area.
 5  Q.   Okay.  Is that all on Slide 29?
 6  A.   Yes.
 7  Q.   Slide 30.
 8  A.   Again, another photograph of a
 9    boulder-riffle-constricted area near the Tangle Creek
10    confluence, actually.  And, again, just illustrating an
11    area that would severely limit the draft that's
12    available for navigation.
13  Q.   And upstream from that riffle, is that a
14    pool?
15  A.   That is a pool.  This is, again, a typical
16    riffle-pool type system.
17  Q.   And do you see some sandbars or gravel bars
18    or something at the top of that photo?
19  A.   There are bars in the channel upstream from
20    there that would imply the water is fairly shallow, and
21    it sort of meanders between those two.  You have a
22    fairly thick riparian corridor along the sides.  The
23    river is essentially confined on the right side by a
24    very high-elevation cobble bar, and then on the left
25    side you've got bedrock confining the river.
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 1  Q.   Okay.  Can we move on to Slide 31 then?
 2  A.   Okay.  Another area just upstream from Fossil
 3    Creek, actually; a similar situation.  You can see here
 4    that the channel is basically lined with thick
 5    vegetation.  The size of the flow paths through there
 6    is fairly limited because the material is very stable,
 7    and it's allowed that vegetation to take hold and
 8    flourish in the valley bottom there.  Even during high
 9    flows, there isn't enough energy to mobilize the
10    material that that vegetation is rooted in, and so it
11    tends to be fairly robust.  And, again, that limits the
12    ability of, you know, the area that's available to boat
13    through.
14  Q.   The upper part of the photo there, is that a
15    pool?
16  A.   That is also a pool, yes.
17  Q.   Below the pool, can you even tell from the
18    air where the river is?
19  A.   No, you can't.
20  Q.   Okay.  Moving on to Slide 32.
21  A.   So back in around 2002, we were retained by
22    Salt River Project to assist them with a study of the
23    riparian vegetation processes along the river.  We
24    worked in conjunction with another natural resource
25    consulting firm to do the study.  Our role was to
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 1    analyze the geomorphology of the reach, understand the
 2    magnitudes of the flow, the energy that's available to
 3    move sediment and impact the riparian vegetation.
 4        So in the course of that study, we collected
 5    detailed data at three sites in the reach.  We did some
 6    very detailed hydraulic analysis of that data.  We
 7    collected sediment samples, bed and bank material,
 8    primarily; and then we did analyses to figure out over
 9    what range of flows that material would be mobilized.
10        And the relevance of that is, if it can
11    mobilize the material around the riparian vegetation,
12    then it tends to, during high flows, wash the
13    vegetation out, and that controls the location of the
14    riparian corridor.
15        It also affects the behavior of the river in
16    terms of the deposition of cobble bars, the movement
17    and adjustment of riffles, and so on, in the alluvial
18    reaches.  So we wanted to know over what range of flows
19    the bed would be mobile.
20        So I wanted to talk a little bit about the
21    results from our analysis at those three sites.
22        The most upstream site is right at the
23    downstream end of Segment 4, just upstream from the
24    tailwater from Horseshoe Dam.
25  Q.   Is that shown by the green triangle there?


www.coashandcoash.com                 Phoenix, AZ


Min-U-Script® (6) Pages 1910 - 1913







In the Matter of the Navigability of the Verde River 
NO. 04-009-NAV


Administrative Hearing, Volume 9
February 23, 2015


Page 1914


 1  A.   Yes.  It's the green triangle at the top
 2    named MEI (2003) Site 1.  MEI (2003), MEI was my old
 3    firm, Mussetter Engineering.  We published our report
 4    in 2003 for this.
 5        And the Tangle Creek gage is actually located
 6    at the very upstream end of our study site, and we
 7    intentionally chose that site because we had a really
 8    solid flow record to base our analysis on at that site.
 9  Q.   And what are the yellow circles with the
10    lines through them on this graph, this picture?
11  A.   Yeah, so those symbols, the top one is --
12    those are the gages, basically.  So the top one is the
13    Tangle Creek gage, and then the bottom one is the below
14    Bartlett Dam gage.  So one of the sites is between
15    Horseshoe and Bartlett.  The other site is just
16    below -- Site No. 3 is just below Bartlett Dam.
17  Q.   Okay.  Anything else on Slide 32?
18  A.   No.
19        COMMISSIONER ALLEN: What was the date,
20    again?
21        THE WITNESS: Of the study?
22        COMMISSIONER ALLEN: Yeah, of when you
23    took the samples and --
24        THE WITNESS: We collected the data in
25    November of -- either October or November of 2002.  I
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 1    don't remember the exact month, but late 2002.
 2        BY MR. MCGINNIS: 
 3  Q.   And then was your study concluded in 2003?
 4  A.   And the study was actually completed in 2003.
 5        COMMISSIONER ALLEN: And what was the
 6    base flow or the flow in the channel at that point in
 7    time?
 8        THE WITNESS: Again, I believe it was in
 9    the range of 200 cubic feet per second at the Tangle
10    Creek gage.
11        BY MR. MCGINNIS: 
12  Q.   I was just waiting to see if Commissioner
13    Allen had any more questions.
14        COMMISSIONER ALLEN: Well, the question
15    that I really had was, in terms of looking at the
16    photo, in the area above Bartlett Dam --
17        THE WITNESS: Yes.
18        COMMISSIONER ALLEN: -- it shows no
19    water in the river; no water in the lake, essentially.
20        THE WITNESS: Right.
21        COMMISSIONER ALLEN: So I think it's
22    important to note that 2002 rainfall was extremely low,
23    and it had been low for quite some time.
24        THE WITNESS: Yes.  So as I'll explain,
25    though, it was sort of fortunate for us that the flows
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 1    were low during that time period, because it made it a
 2    lot more convenient to collect the data.  But our
 3    analysis considered the full range of flows.  We
 4    developed models, and as you'll see in a few minutes,
 5    we ran discharges through those models that went up to
 6    basically the highest flows that occur in the reach.
 7    And so our analysis wasn't just limited to the
 8    conditions that were there when we collected the data.
 9        BY MR. MCGINNIS: 
10  Q.   Again.  Should we go on to Slide 33?
11  A.   Okay.  So this is an oblique aerial
12    photograph that I took from a helicopter in conjunction
13    with our fieldwork at that site.  This is the Site 1
14    right below the Tangle Creek gage.  Actually, the gage
15    itself is located on the right bank, right about at the
16    downstream end of that sort of scarp in the hillside up
17    in the upper right of the corner or right of the
18    photograph.  Sorry.
19        And our site ran basically from this
20    constriction here, it's a hydraulic control, on up
21    through -- we collected detailed field data through the
22    reach up to about this tributary.  And then there was a
23    LiDAR topographic survey that had been done by Salt
24    River Project for that part of the reach, and we used
25    the data from that LiDAR survey to extend our model up
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 1    past the Tangle Creek gage, primarily so that we had
 2    another good set of data to calibrate the model,
 3    modeled water-surface elevations, with.
 4  Q.   So this photograph on Slide 33 wasn't from
 5    your November 2013 helicopter trip.  Was it from a
 6    different helicopter trip?
 7  A.   This was from a November 2002 trip, yes.
 8  Q.   Anything else on Slide 33?
 9  A.   No, I think that's good.
10  Q.   Okay.  Slide 34 then.
11  A.   So, actually, there is one more point on the
12    Slide 33 that I should make.
13        This is a typical area that we selected
14    basically to do the riparian vegetation studies.  At
15    that time we were not thinking about the navigability
16    issues.  So there was no connotation in the selection
17    to any particular aspect of the navigability.  It would
18    not be the most limiting area along the river to
19    navigation in that particular reach, but it does have
20    some interesting features that allow us to talk about
21    the issue in retrospect.
22  Q.   And Horseshoe Reservoir on this slide would
23    be, actually, beneath the slide, right?
24  A.   It's off the page to the bottom, yes.
25  Q.   Slide 34 now?
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 1  A.   So this is a plot.  It was included in the
 2    2003 report basically to demonstrate that the hydraulic
 3    model was well-calibrated to the measured water
 4    surfaces.
 5        Actually, apparently I misspoke a little bit
 6    in response to Mr. Allen's question earlier.  The
 7    discharges range from about 260 to 300 cubic feet per
 8    second at that particular site during the time we were
 9    collecting our data in November 2002.
10        The horizontal axis is distance along the
11    river in feet.  The vertical axis is elevation, again,
12    in feet.  The bottom solid black line is the -- we call
13    it the thalweg profile or it's the minimum bed
14    elevation across each cross-section.  So it's a
15    longitudinal profile of the river, the lowest elevation
16    at each surveyed area.
17        The data points that you see scattered above
18    that line are water-surface elevations that we surveyed
19    in conjunction with our data collection during that
20    November 2002 survey.  And, again, the discharges that
21    corresponded to those data points range from about
22    260 to 300 cubic feet per second.
23        And then the two different-colored blue lines
24    represent our predicted -- the model-predicted
25    water-surface elevations through the site at the
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 1    lower -- the light-colored one is at 259 cfs, and the
 2    darker colored one at the top is 300 cubic feet per
 3    second.
 4        And so the conclusion for the report is that
 5    the model is well-calibrated, at least at that range of
 6    flows.  The lines go basically right through the middle
 7    of all of the measured data points.  It correctly
 8    predicts the sharp drops in water-surface elevation at
 9    the various riffles through the reach, and then it also
10    matches in the pool areas, which are these deeper
11    areas.
12        One way, with respect to the navigability
13    question, to interpret this plot is the difference
14    between the water-surface elevation, the blue lines,
15    and the black line is actually the flow depth, the
16    maximum depth of flow across the cross-section at that
17    particular location.
18        So as you can see, at 300 cfs at the very
19    upstream end of the reach, and this is going to be --
20    well, it's some distance downstream from the gage.
21    This is actually only showing the cross-sections that
22    we surveyed.
23        At 300 cubic feet per second, the difference
24    between the black line at the head of that riffle and
25    the water surface is on the order of 2 feet, a foot and
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 1    a half to 2 feet.  So that's the maximum depth in the
 2    cross-section.
 3        Of course, that's only at one point across
 4    the cross-section or a fairly limited width.  The
 5    depths across the bulk of the cross-section obviously
 6    would be somewhat smaller than that.
 7  Q.   So just so I understand the graph, the
 8    horizontal access is feet from a particular point?
 9  A.   Yes, and it's just an arbitrary -- the zero
10    point is an arbitrary location that we selected just
11    for convenience.
12  Q.   Is the zero point somewhere within your study
13    area?
14  A.   It's actually a little bit outside the study
15    area.
16  Q.   And so the whole graph across the horizontal
17    axis is roughly a mile?
18  A.   That's correct.
19  Q.   And then let's say at 4,500 feet, roughly --
20  A.   Yes.
21  Q.   -- you said the depth there between those two
22    lines was a foot and a half to 2 feet?
23  A.   Be at a foot and a half and 2 foot.
24  Q.   And then down at, say, 2,700, how deep is it
25    there?
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 1  A.   Yeah, gosh, it's probably close to 6 to
 2    8 feet in that area.  Each of the main grid lines is
 3    5 feet there.  So it's a bit more than one grid line.
 4    Probably 7 feet.  But --
 5  Q.   So do those two -- I'm sorry, go ahead.
 6  A.   I mean this is a good illustration of the
 7    riffle-pool character of the reach.  This deep area
 8    here, this deep area here being around 2,500 to 3,000,
 9    between 3,500 and 4,000 is a pool, and then these high
10    spots are the cobble riffles that occur along the reach
11    that control those pools.
12  Q.   And is there quite a bit of slope in both the
13    water-surface elevation and the bed elevation, just in
14    this one mile?
15  A.   Yes, there is.  Actually, the gradient of
16    this reach is somewhat flatter than the overall reach.
17    It's about 14 feet per mile.  So it drops, you know,
18    10 to 14 feet across the distance that's shown on this,
19    in this graph, the average gradient.
20  Q.   And what did you say the slope was back when
21    we were talking about Segment 3?
22  A.   Segment 3 was 19 feet per mile; and
23    Segment 4, which this is at the downstream end of
24    Segment 4, actually, is about 17.
25  Q.   Anything else on Slide 34?
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 1  A.   No.
 2  Q.   Slide 35 then.
 3  A.   So 35 is a plot that was actually presented
 4    in our 2003 report, and it basically shows the
 5    relationship between the average depth across the
 6    cross-section and the discharge in the river at that
 7    point for three of the surveyed cross-sections.  And
 8    these are, actually, the three riffle cross-sections
 9    that were presented, the areas where it's relatively
10    shallow in the previous plot.
11        And what this shows is that
12    Cross-Section 5 -- let's go back to the top plot.  So
13    that's this cross-section here that's actually slightly
14    downstream from the head of the riffle.
15  Q.   And you're pointing at it's about 4,000 on
16    the horizontal axis?
17  A.   Sorry.  It's at Station 4,000, yes.
18        So this is the relationship at that
19    cross-section, and it basically shows that the average
20    depth across that cross-section is in the range of a
21    foot and a half up to about -- each one of these lines,
22    vertical lines, is 100 cfs.  So it's at about a foot
23    and a half up to about 500 cfs, and then it begins to
24    go up; and it doesn't exceed 2 feet, which I think is
25    one of the standards that I've heard used for a
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 1    practical depth for navigability, until you exceed
 2    800 cubic feet per second at that particular
 3    cross-section.
 4        And if you remember from the flow duration
 5    curve, 800 cfs is a flow that, you know, on an annual
 6    basis doesn't happen all that often.
 7  Q.   And these, I think -- did you say these were
 8    the cross-sections at the riffles, essentially?
 9  A.   Yes.  5 is actually a little bit downstream
10    from the head of the riffle.  It's a bit deeper than
11    the actual head of the riffle.
12  Q.   If you did the same thing at the pools, the
13    cross-sections of the pools, would this graph look
14    different?
15  A.   The lines would be way above these lines.
16  Q.   Anything else on Slide 35?
17  A.   No.
18  Q.   Slide 36.
19  A.   So I included this just as a point.  We've
20    been talking about discharges and relative depths at
21    one of our study sites with respect to the
22    navigability, and I thought this was an interesting
23    clip from the American Whitewater website relative to
24    the Tangle Creek gage, which is very close to the
25    location we just talked about.
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 1        On the particular day that this was captured,
 2    the flow was 252 cfs, and they say there that's too low
 3    to be boatable.  So not out of the range.  We've talked
 4    about discharges in the range of a few hundred up to
 5    800 cfs.  Even American Whitewater thinks 250 is too
 6    low to be practicably boatable.
 7  Q.   And that's just the opinion off of one
 8    website?
 9  A.   It's just the opinion off of one website, and
10    they're actually talking about recreational boating in
11    this context as well.
12  Q.   Anything else on Slide 36?
13  A.   No.
14  Q.   Slide 37.
15  A.   So then moving down the river, the next
16    segment is Segment 5.  It runs from Horseshoe Reservoir
17    down to the confluence with the Salt River, so Bartlett
18    Dam and the reservoir are actually within this reach.
19    The total length of the reach is about 52 miles, and it
20    is somewhat flatter than the upstream reaches.  It's
21    about 13 feet per mile from Horseshoe Reservoir down to
22    the Salt River confluence.
23        I'm showing the river miles with the red dots
24    on the figure.  Again, our MEI study sites are the
25    green triangle.  The gages are the yellow curves.  The
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 1    darker area around the outside is actually the
 2    contributing drainage area along that portion of the
 3    reach.
 4  Q.   And your three sites from your 2003 riparian
 5    vegetation study, were they all in Segment 5 or just --
 6    was one of them in Segment 4?
 7  A.   Site 1 is at the very downstream end of
 8    Segment 4.  The other two sites are within Segment 5.
 9  Q.   In these slides, you're using the segments
10    from the State Land Department's report, Mr. Fuller's
11    report?
12  A.   Yes.  As I said on Friday, from my evaluation
13    of the information, I don't believe any parts of this
14    river actually meet the standards for being a navigable
15    river.  But, nonetheless, the characteristics of the
16    river vary through the reach, and the segmentation
17    that's been suggested by State Land Department is a
18    convenient way of breaking the river down to talk about
19    the various characteristics.
20  Q.   Okay.  Anything else on Slide 37?
21  A.   No.
22  Q.   Okay.  Let's go to Slide 38.
23  A.   So we've heard a lot of testimony -- I've
24    presented some; Dr. Schumm previously presented some --
25    about the braided character of the river.  The two
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 1    reaches we just talked about really don't fit that
 2    model.  They're not braided segments of the river.  The
 3    reason the navigability would be limited in those
 4    reaches is different from the reasons that we would say
 5    that a braided river is not navigable.
 6        Reach 5, good parts of that actually are in
 7    that category, and so it's important to talk about the
 8    braiding concepts as we move through Reach 5.
 9  Q.   Let me interrupt just so we're clear.  When
10    you talked about the two segments you just talked
11    about, what segments are you referring to?
12  A.   Sorry.  Segments 3 and 4 do not fit the
13    braided model that we've heard so much about in these
14    proceedings.
15        Segment 5 -- I think I misspoke earlier and
16    said Reach.  Segment 5 does fit that model in many
17    locations.
18        So this plot that we're looking at on
19    Slide 38 is simply to illustrate the variability in the
20    annual flows below what is now Bartlett Dam.  These are
21    pre-Bartlett Dam discharges.  And specifically
22    illustrating the high flows that occurred in the 1890s
23    and the early part of the 1900s, just prior to
24    statehood, and it helps explain why the river in the
25    earlier photographs looked the way it did in terms of


www.coashandcoash.com                 Phoenix, AZ


Page 1927


 1    the braiding character, and also explains part of the
 2    reason why at the date of statehood and prior to that
 3    period, you had periods where the river would have had
 4    a very strongly braided character.  But --
 5  Q.   Okay.  I'm sorry.  This graph goes up to
 6    about 1935, right?
 7  A.   Yes.
 8  Q.   Is that before Horseshoe Reservoir was built?
 9  A.   Yes.
10  Q.   And was it before Bartlett was built?
11  A.   I believe Bartlett was closed in 1938.
12    Horseshoe was closed in the late '40s, 1946 maybe.
13  Q.   And were there dams on the Salt River prior
14    to this time?
15  A.   Yes, Roosevelt Dam.
16  Q.   And would that have affected the flows here
17    in the reach you're talking about?
18  A.   No.  No.
19  Q.   Okay.  Anything else on Slide 38?
20  A.   So note that the last dates are 1935 on this
21    figure.  We are fortunate enough to have some old
22    aerial photographs from right at the end of that period
23    that I show the flows for.  This is actually the
24    location of the Horseshoe Dam site.  Horseshoe Dam I
25    believe was right at this constriction in the valley,
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 1    taken in 1934, sometime after those large floods had
 2    occurred, a decade or so.
 3  Q.   I'm sorry.  You've moved on to Slide 39 now.
 4  A.   I'm sorry.  I'm speaking to Slide 39 now.
 5  Q.   Sorry.
 6  A.   So in this photograph, in spite of the
 7    constriction that you see where the dam itself is
 8    located, you definitely see the braiding character of
 9    the flood channel of the river, both upstream from that
10    constriction and then downstream as well.
11    Significantly less riparian vegetation in this
12    photograph than you saw in the photographs that I
13    showed earlier; and, of course, this area in the upper
14    part of the photograph, this bare area, is now under
15    the pool of Horseshoe Reservoir at this time.
16  Q.   Okay.  Anything else on Slide 39?
17  A.   No.
18        MR. BREEDLOVE: I just have one simple
19    question.  How were these pictures taken?  Do you know
20    how these --
21        COMMISSIONER ALLEN: These were aerials.
22        MR. BREEDLOVE: Yeah, aerial photo, I
23    know; but by blimp or something?  How did that work in
24    1934?
25        CHAIRMAN NOBLE: Didn't they have
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 1    airplanes by then?
 2        MR. BREEDLOVE: That's pretty high.  I
 3    don't know.  Just curious.
 4        THE WITNESS: I assume it was from an
 5    aircraft.  I don't know.
 6        MR. BREEDLOVE: It wasn't satellite.
 7        COMMISSIONER ALLEN: By aircraft, yeah.
 8        MR. MCGINNIS: Somebody got up pretty
 9    high to take it.
10        COMMISSIONER ALLEN: These were some of
11    the first aerials that were taken in this particular
12    area.
13        MR. BREEDLOVE: Yeah, I'm sure.  Sorry.
14        BY MR. MCGINNIS: 
15  Q.   Okay, that was Slide 39.  Now we're onto
16    Slide 40; is that right?
17  A.   Yes, and I want to point out these
18    photographs were also presented in Dr. Schumm's
19    testimony in the earlier proceedings as well.  So
20    you've seen these before.
21        This is just another photograph showing the
22    braided character of the river.  This one is down near
23    the bottom of the Fort McDowell Indian Reservation, the
24    lower end of the Reservation on the lower part of the
25    river.
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 1        And you see the wide, bare cobble-sand-gravel
 2    bar and then the low flow channel that kind of snakes
 3    around.  You see some evidence of the high flow
 4    channels around the side.  Down at the lower end you
 5    see a very shallow flow along the left side.  We're
 6    looking downstream as we look to the bottom of the
 7    photograph now.  And then you see the water, very
 8    shallow flow shoaling across, incising into those
 9    sand-gravel bars at that location as well.
10        MR. MCGINNIS: I think Commissioner
11    Allen had a question.
12        COMMISSIONER ALLEN: Do you have a date
13    aside from the year?
14        THE WITNESS: I do not know the specific
15    date of these photographs.
16        COMMISSIONER ALLEN: It should be marked
17    on the photograph itself, the date.  But I have no
18    idea, based on this, whether it was low flow, medium,
19    high flow, or what we're talking about in this regard.
20        THE WITNESS: You know, I don't know
21    the answer to that.  I think it's probably fairly low
22    flow.
23        COMMISSIONER ALLEN: Yeah, I would
24    assume that that were the case.
25        THE WITNESS: Yeah.
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 1        BY MR. MCGINNIS: 
 2  Q.   Anything else on Slide 40?
 3  A.   No.
 4  Q.   Slide 41?
 5  A.   And then this is another photograph of that
 6    same set that's taken just very downstream end.  This
 7    is the Salt River coming sort of obliquely across the
 8    bottom of the photograph.  You see some deposits right
 9    at the mouth of the Verde River that comes from the top
10    of the photo down.
11        Similar area, and you see the shoaling across
12    the bars in this area.  You see multiple channels in
13    here.  So, again, just illustrating the braided nature
14    of the channel down in this area, very wide.  At the
15    flows that you see here, you can see the sandbars, the
16    shaded areas in the center of the photograph.  The
17    flows would have been very wide and very, very shallow
18    in most of the area along here.
19  Q.   And, again, the '34 photo was before
20    Horseshoe and Bartlett?
21  A.   Yes.
22  Q.   Would it have been post some diversions
23    upstream on the Verde?
24  A.   It would have been, yes.
25  Q.   Anything else on Slide 41?
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 1  A.   No.
 2  Q.   Okay.  Slide 42.
 3  A.   So now I have a series of photographs that
 4    show what the various segments of that -- or various
 5    portions of that river look like today.  These
 6    photographs were taken, again, during my November 2013
 7    overflight.
 8  Q.   And are these in Segment 5?
 9  A.   And these are in Segment 5.  This particular
10    photograph on Slide 42 is looking in the upstream
11    direction.  It's about 2 and a half miles downstream
12    from Horseshoe Dam, so it's between Horseshoe and
13    Bartlett.
14        The main point of this, it shows the sort of
15    riffle-pool character.  You see a fairly large pool
16    near the top of the photograph along the road.  You see
17    another pool in the foreground along the bottom, and
18    then you see some very messy split flow channels.
19    There are shallow riffles within the vegetation that
20    you can't see here.  So narrow channel, very shallow
21    channel, riffles within the vegetated area that you see
22    here.
23  Q.   Slide 43.
24  A.   We've moved another 2 miles or so.  No,
25    that's not true.  We're 4 and a half miles downstream
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 1    from Bartlett Dam, actually, at this location.  The
 2    other one was between Bartlett and Horseshoe.  This is
 3    Slide 43.
 4        Similar area.  There's bedrock in the middle
 5    of the channel.  This white area is a bedrock outcrop.
 6    It's very stable so that's what's allowed this riparian
 7    vegetation to establish and flourish in that area.
 8    You've got a pool upstream from the riffle.  You can
 9    see one piece of riffle in the very bottom and then
10    it's tailing out into another pool; high-elevation
11    gravel bars that are deposited in that area during the
12    really high flood flows.
13  Q.   Slide 44.
14  A.   44 is another view looking upstream near
15    Rio Verde.  I show this mainly because it shows a very
16    distinct, very shallow riffle about in the center of
17    the photograph downstream from a long pool.  There's
18    another pool below that.  And then we see some flows
19    splitting around to the side, coming back into the
20    channel through the thick riparian vegetation corridor.
21  Q.   And is this photo on Slide 44 downstream from
22    both Horseshoe and Bartlett?
23  A.   It is, yes.
24  Q.   Slide 45.
25  A.   Yes.  So, again, I want to spend just a few
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 1    minutes talking about the relevant results from the
 2    study at the two sites from our 2003 work that are
 3    located in Segment 5.  This is a photograph of Site
 4    No. 2 that's located between the two reservoirs.
 5        This photo, again, I took this in November
 6    2002 from a helicopter overflight.  We're looking now
 7    in the downstream direction.  So the left side of the
 8    river is controlled by -- those are primarily
 9    basin-fill sediments.  They're very erosion-resistant,
10    and so the channel is cut into the side of those.
11        The right side is a large gravel-cobble bar.
12    We see a tributary coming down just in the lower left
13    corner of the photograph.  So this area in the corner
14    of the photograph on the right side of the river is the
15    alluvial fan that's been deposited from the material
16    that came out of that tributary.
17        So we surveyed a number of cross-sections
18    from this constriction down at the lower end.  This
19    sort of circular area in the upper right corner is
20    another tributary alluvial fan; constricts the river.
21    At really high flows you get backwater or it sort of
22    dams the river up, makes the gradient flat, and that's
23    the reason that these gravel bars form.  And then as
24    the flow goes down, the river dissects back into those
25    gravel bars, and you're left with a narrower channel
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 1    and cobbly, riffly area.
 2        So this is a view of our Site No. 2.
 3  Q.   Okay.  Can we move on to Slide 46?
 4  A.   So Slide 46 is the same type of information
 5    that we looked at earlier for Study Site 1.  The bottom
 6    solid dark blue line is the minimum bed elevation
 7    profile along the site.  The site's about 3,000 feet
 8    long and extends from our Station 1,500 up to about
 9    4,500.  You can see two areas that would be riffles or
10    shallow, steep zones, and then those are separated by
11    the pools that we've been talking about.
12        The pink and sort of light blue line at the
13    top are our calibration profiles.  The flows, when we
14    collected our data there, were in the range of 225 to
15    250 cubic feet per second.  The measured water-surface
16    elevations on either side of the channel are the
17    symbols that are shown along the upper line in the
18    plot, and then the solid lines are our modeled
19    water-surface elevations, again, showing that our model
20    calibrates very well to the measured data at this
21    discharge.
22  Q.   And at this site the water level elevations,
23    at least in the pool sections, are pretty flat, right?
24  A.   They're very flat, yes.
25  Q.   Do you have any idea why that is?
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 1  A.   Well, it's because the hydraulic control for
 2    the behavior of the water in those pools is actually
 3    the riffle or the shallower area at the downstream end.
 4    So it acts sort of like a dam, and the water has to
 5    build up to a certain level to be able to force it over
 6    the riffle.  And because of that, you have such a wide
 7    cross-section that there isn't very much energy loss
 8    through those pools, and so you end up with a really
 9    flat water surface slope through the pools.
10  Q.   On your legend for this photo, you have
11    the -- I guess it's the blue line that says
12    Channel Thalweg.
13  A.   Yes.
14  Q.   And I think you referred earlier, when you
15    were talking about this slide, to the minimum surface
16    elevation being that same line?
17  A.   Yes.  So if you think about a cross-section
18    profile that would run across the river perpendicular
19    to the direction the flow is going, the thalweg is
20    actually the deepest point or the lowest elevation
21    point across that cross-section.
22  Q.   So the lowest surface elevation from sea
23    level is also the deepest point of the channel; is that
24    right?
25  A.   In most cases that's true.  If there's strong
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 1    two, three-dimensional flow effects, that isn't always
 2    the case; but in general, yes, that is the deepest
 3    point.
 4  Q.   Anything else on Slide 46?
 5  A.   Well, I did want to point out, again, at this
 6    225 to 250 cfs discharge that we model in this plot,
 7    the depths over the riffle in the center of the site
 8    and, also, at the downstream end are, again, in the
 9    range of a foot and a half to 2 feet at this discharge.
10  Q.   And this site is downstream from Horseshoe
11    and Bartlett?
12  A.   This site is between Horseshoe and Bartlett.
13  Q.   Okay.  Slide 47.
14  A.   So Slide 47, again, it's the same as the one
15    that we looked at earlier; the two riffle
16    cross-sections that were surveyed there,
17    Cross-Section 2 and 4.  We're showing the relationship
18    between the average depth across the cross-section and
19    the discharge.
20        So as we talked earlier, at Cross-Section 2
21    the downstream riffle, we need approximately, what,
22    two, three, four, five, about 600 cubic feet per second
23    to exceed 2 feet of average depth across the
24    cross-section.  And at the upstream shallower area, it
25    takes more than 1,000 cubic feet per second to get up


www.coashandcoash.com                 Phoenix, AZ


Min-U-Script® (12) Pages 1934 - 1937







In the Matter of the Navigability of the Verde River 
NO. 04-009-NAV


Administrative Hearing, Volume 9
February 23, 2015


Page 1938


 1    to the 2 feet of average depth across the
 2    cross-section.
 3  Q.   And the significance of the 2 feet is
 4    something you've heard of as a navigability standard?
 5  A.   I've heard discussions that that would be
 6    sort of a minimum threshold for practical commercial
 7    navigability.
 8  Q.   I think Commissioner Allen has a question.
 9        THE WITNESS: Sure.
10        COMMISSIONER ALLEN: In this particular
11    case, the lead depth is not the depth at the thalweg,
12    though.
13        THE WITNESS: That is correct.  That's
14    correct.
15        COMMISSIONER ALLEN: So it grades up to
16    zero at the side of the channel and zero on the other
17    side.
18        THE WITNESS: That's right.  That's
19    right.
20        BY MR. MCGINNIS: 
21  Q.   Anything else on Slide 47?
22  A.   No.
23  Q.   Let's move on to Slide 48.
24  A.   So then if we move on downstream to our Study
25    Site 3, this is located, I believe, about 4 miles
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 1    downstream from Bartlett Dam.  It's a very wide area in
 2    the river.  This is a photograph that I took in
 3    November 2002, again, from the helicopter.  We're
 4    looking in the upstream direction, and the survey
 5    cross-section is extended basically from the lower left
 6    of the photo up to just above the riffle where the flow
 7    comes across sort of in the center of the photograph.
 8  Q.   Okay.  Slide 49.
 9  A.   Again, 49 is the same kind of plot we just
10    looked at.  The bottom black line is the thalweg
11    profile of the river, the measured water surfaces are
12    the symbols, and then the modeled water surfaces.
13        The flow was more variable during the time we
14    were collecting our data at this site.  It ranged from
15    3 to 500 cubic feet per second, and so we've modeled
16    both of those discharges, and you see the differences
17    in the water-surface elevation.  And, again, you see
18    the very sharp breaks in the water surface at the
19    riffles near our Cross-Section 6 and then
20    Cross-Section 4 at the downstream end and -- or, sorry,
21    in the middle of the site and then another riffle at
22    the downstream end of the site.
23        If we go back up to the photograph, this
24    riffle at approximately Station 10,500 is the area
25    where the channel comes across from the left side --
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 1    again, downstream view; we're looking in the opposite
 2    direction -- and cuts back across to the right side of
 3    the flood corridor there, and there's a sharp riffle
 4    that occurs in that crossing, and that's what we're
 5    looking at there.
 6        Similar depths in this area across those
 7    riffles, maximum depths in the cross-section, of a foot
 8    and a half to even less than a foot in some areas.
 9  Q.   Anything else on Slide 49?
10  A.   No.
11  Q.   Let's move on to Slide 50.
12        COMMISSIONER HORTON: Let me ask you,
13    were there any releases during this time period?
14        THE WITNESS: No significant releases.
15    I think the variability from 3 to 500 probably had to
16    do with their just normal operations of the reservoir,
17    but I don't recall that it ever went up significantly
18    above 500.
19        BY MR. MCGINNIS: 
20  Q.   Moving on to Slide 50.
21  A.   All right.  So Slide 50, again, is the
22    average depth plot at five of the cross-sections that
23    we surveyed at that site.  So we're showing 1 foot of
24    average depth, 2 feet, and 3 feet on the vertical axis.
25    1,000 cubic feet per second is right about the middle


www.coashandcoash.com                 Phoenix, AZ


Page 1941


 1    of the plot.
 2        And so you can see that at several of the
 3    cross-sections, to get an average depth across the
 4    cross-section of 2 feet, you need well over 1,000,
 5    several thousand cfs, cubic feet per second; and in
 6    some cases, at Cross-Section 3, which is in the middle
 7    of the site, you only need about 700 cfs to get that
 8    average depth.
 9  Q.   And just so I'm clear, the work you did in
10    2003, none of that was really in a predevelopment
11    condition of the river, was it?
12  A.   It was not.
13  Q.   Does the information and the work that you
14    did back in 2003 still give you information, as a
15    geomorphologist/hydrologist, about what the river would
16    have been like in its predevelopment condition?
17  A.   Yes.  I think certainly the reservoirs have
18    an impact, in that they -- well, they have two primary
19    impacts.  One is they trap sediment that's moving down
20    the river.  So the surface sediment at these sites is
21    probably somewhat finer than it -- sorry.  I said that
22    backwards.  Is probably somewhat coarser now than it
23    was under predevelopment conditions.
24        But having said that, that probably only
25    applies to the sand fraction, and this was not a sand
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 1    bed system.  It's a very strongly gravel-cobble bed
 2    system.  So the surface bed material maybe had more
 3    sand in it at that time, but it would be very similar.
 4        The other effect of the reservoirs relates to
 5    the flow regulation, of course, and that primarily has
 6    an impact on the riparian corridor along the channel
 7    because of the different flow levels that happen during
 8    the year and so on.  Because the big floods still tend
 9    to happen, the overall geomorphic character of these
10    reaches is not that different from what it was prior to
11    construction of the reservoirs.
12  Q.   And when you say the big floods still tend to
13    happen, is that because some of these floods cause
14    releases over the dams?
15  A.   Yes, I mean the storage volume in the
16    reservoirs.  They're not flood control reservoirs, and
17    they're just overwhelmed by the size of these large
18    floods.
19  Q.   Anything else on Slide 50?
20  A.   No.
21  Q.   And when I talk about predevelopment
22    conditions, we've also heard ordinary and natural
23    condition?
24  A.   Yes.
25  Q.   Right?
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 1  A.   Yes.
 2  Q.   You understand what that term is?
 3  A.   Yes.
 4  Q.   Do you see any difference between
 5    predevelopment and ordinary and natural for purposes of
 6    as a hydrologist?
 7  A.   No.  I think the natural condition, in my
 8    mind, is the same as ordinary.  Sorry, as
 9    predevelopment, yes.
10  Q.   Slide 51.
11  A.   Okay.  I just wanted to make a brief
12    statement about the Segments 1 and 2 upstream.  Again,
13    I didn't do a lot of detailed evaluation here.  I
14    basically looked at the other reports and looked at the
15    information that I could find about the
16    geomorphic/geologic character of those reaches.
17        It appears to me, from the information that I
18    was able to find, that the river, obviously, is smaller
19    up in that area.  There are a lot of
20    geomorphic/geologic controls.  It's very
21    coarse-grained.  There are areas with riffles and drops
22    and so on.  And so my conclusion from that is that
23    Segments 1 and 2 were likely not -- did not meet the
24    standard for navigability either.
25  Q.   Was your analysis on Segments 1 and 2 less
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 1    detailed than what you did on 3, 4, and 5?
 2  A.   Yes.
 3  Q.   Slide 51.
 4        I'm sorry, 52 now.  We just did 51.
 5  A.   Yeah, 51.
 6        So 52, basically just a summary of my
 7    opinions about Segments 3 and 4.  Again, these reaches
 8    are relatively narrow, bedrock-confined, flows through
 9    a bedrock-confined canyon.  There are numerous rapids
10    in these reaches that would make navigation for
11    commercial purposes very impractical.
12        My opinion is these reaches certainly don't
13    meet the standard for navigability using the types of
14    boats that were in customary use for commerce at the
15    date of Arizona statehood.
16  Q.   Anything else in Slide 52?
17  A.   No.
18  Q.   Slide 53.
19  A.   53 summarizes my opinions relative to
20    Segment 5.  This part of the reach is much -- has a
21    much wider valley bottom.  The island-braided character
22    of the river under current conditions occurs -- it's
23    island-braided now because of the effect of regulation
24    by the reservoirs.  It was probably a highly braided
25    reach, and we see that in these older photographs,
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 1    under natural conditions, very responsive to the large
 2    flows.
 3        So, you know, as Graf explained and as I
 4    explained in some detail in my earlier testimony,
 5    dryland rivers tend to go from periods of -- they get
 6    hit by a big flood.  They widen out.  It rips the
 7    vegetation out.  It shifts the sediment around.  It
 8    becomes a very braided type system in areas like this.
 9    And then over time between the floods, it tends to
10    settle down.  The channels tend to consolidate.  You
11    get some vegetation.  And then they get hit by another
12    flood.  So the sequencing of the flows is a really
13    important aspect of these reaches.
14        These 1934 photographs were taken not too
15    long after a series of really big floods, and so you
16    see the braided character of the river, fairly un --
17    highly unstable multichannel character in the low flow
18    part of the reach that would make navigation
19    impractical.
20        My conclusion is that this portion of the
21    reach would also not have been navigable using the
22    boats that were in customary use for commerce at the
23    date of statehood.
24  Q.   Okay.  Slide 54.
25  A.   So overall my conclusion is that the Verde
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 1    River was not susceptible to being used, in its
 2    ordinary and natural condition, as a highway for
 3    commerce, using customary modes of trade and travel on
 4    water at the time of Arizona statehood?
 5  Q.   Did you do any detailed work to look at
 6    whether there was actual use of the Verde for
 7    navigation at statehood or before, or were you just
 8    focused on the susceptibility issue?
 9  A.   I was focused primarily on the susceptibility
10    issue.  I've heard the testimony.  I've read the
11    information from most of the other witnesses in this
12    case.  But my opinions are based primarily on the
13    character of the river as I see it.
14  Q.   Slide 55.
15        The remaining slides, 55 through, I guess, 87
16    of your PowerPoint presentation, X060, are those slides
17    things you added primarily to deal with some criticisms
18    that were leveled at your report by Mr. Hjalmarson?
19  A.   Yes, they are.
20  Q.   And were those criticisms set forth in his
21    appendices and, I think it was, his first addendum?
22  A.   Yes.
23  Q.   He didn't say much about you in his live
24    testimony, did he?
25  A.   I heard very little about my work in his live
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 1    testimony.
 2  Q.   But he took some shots at you in writing?
 3  A.   He made several specific criticisms of my
 4    work in his addendum and appendices.
 5  Q.   Okay.  And is that what the rest of these
 6    slides are designed to deal with?
 7  A.   And so I felt that I should specifically
 8    address those, several of those criticisms.  He's very
 9    wrong factually in the criticisms that he makes, and
10    his conclusions from that with respect to the
11    navigability question are equally wrong.  And I want to
12    make sure that the record is clear that the alleged
13    errors that I made are not errors and that my
14    conclusions are sound.
15  Q.   Okay.  Let's go to -- let's talk about
16    Slide 55.
17        CHAIRMAN NOBLE: Mr. McGinnis.
18        MR. MCGINNIS: Yes.
19        CHAIRMAN NOBLE: Would this be an
20    appropriate place for us to take a break?
21        MR. MCGINNIS: It would be a very good
22    place.
23        CHAIRMAN NOBLE: We'll be on break for
24    15 minutes.  We will reconvene approximately at
25        10:30 a.m.
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 1        (A recess was taken from 10:13 a.m. to
 2        10:33 a.m.)
 3        CHAIRMAN NOBLE: Mr. McGinnis, are you
 4    ready to proceed?
 5        MR. MCGINNIS: Yes.
 6        CHAIRMAN NOBLE: Dr. Mussetter?
 7        George, are we back on?
 8        DIRECTOR MEHNERT: We're back on.
 9        CHAIRMAN NOBLE: Mr. McGinnis.
10        BY MR. MCGINNIS: 
11  Q.   Dr. Mussetter, in preparing your report and
12    your PowerPoint, was it your understanding that
13    Mr. Ford's delineating point between his Segments 4 and
14    5 was around Tangle Creek?
15  A.   That was my understanding, yes.
16        MS. HERNBRODE: Ford?
17        BY MR. MCGINNIS: 
18  Q.   If that delineation was at a different place,
19    would that have any impact on your overall opinion?
20  A.   No.  As I said, I used those segments just
21    for convenience in referring to different areas of the
22    river.
23  Q.   Let's go back to Slide 55 then.
24        Again, is this part of your response to
25    Mr. Hjalmarson's criticisms of your work?
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 1  A.   Yes.
 2  Q.   Okay.  Tell us about Slide 55.
 3  A.   So big-picture strategy, I've included some
 4    copies of the actual criticism from Mr. Hjalmarson's,
 5    the relevant document; and then I have some subsequent
 6    slides to explain my response to that criticism.
 7        So this first one was in Appendix J of his
 8    October 4th, 2014 report.  This is a portion of Page 6
 9    of that report.
10        He reproduced a plot that I had included,
11    actually, in my Gila River report showing the
12    relationship between the annual flow volume on the
13    horizontal axis and the annual peak discharge on the
14    vertical axis.  And the reason I included this plot was
15    simply to make the point that if we go back through the
16    reconstructed record that was developed from the tree
17    ring data, we have what appears to be good
18    representations of the annual flows, but we really
19    don't know what the peak flows were during those years.
20        And I used this graph to simply make the
21    point that during the modern record, there's fairly
22    strong correlation between the annual peak flow and the
23    annual flow volume.  In other words, during high flow
24    years, years when you have a fairly high volume of
25    water that comes through the river, those tend to be
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 1    the same years that you have really high peak
 2    discharges that cause the braiding character and that
 3    aspect of the river behavior.
 4  Q.   So is your Slide 55 a reproduction of a page
 5    of Mr. Hjalmarson's appendix?
 6  A.   This is a reproduction of Page 6 of his
 7    Appendix J.
 8  Q.   And on the table there is your reproduction
 9    of his reproduction of your original table; is that
10    right?
11  A.   Yes, I guess that's correct.
12  Q.   Okay.  And was your purpose in doing the
13    Slide 55 just to show what you were going to respond
14    to?
15  A.   Yes.
16  Q.   Okay.  What's the highlighted portion there
17    on Slide 55?
18  A.   So I've highlighted the part where he
19    specifically criticizes me.  He says that there's an
20    error in the regression in my Figure 5 that suggests
21    that I'm not familiar with how to retrieve USGS data
22    from the website.  And he's specifically indicating
23    that I mixed water years and calendar years in my data;
24    in other words, I used -- I'm not sure which way he
25    went, whether he thinks -- well, actually, he says
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 1    here, "The annual peaks are for calendar years and the
 2    annual volumes are for water years."
 3        In fact, Mr. Hjalmarson didn't check his
 4    facts correctly.
 5  Q.   This is Slide 56 now?
 6  A.   Yes, if we move to Slide 56, I can illustrate
 7    that I did, in fact, use water years in both sets of
 8    data.  This is the original plot blown up so that you
 9    can see it more clearly, and so I've taken the data
10    points that would be at issue in his criticism and
11    highlighted them with red.  They're the same points
12    that are in blue on the underlying plot.  I've just
13    overlaid red on them so you can see.  Those would be
14    the points that would happen during the October to
15    December period.  The flow volumes that are plotted for
16    those points are taken from the water year that goes
17    from October 1st of that particular year to October 1st
18    of the following year.
19        And so those points, just as an example, for
20    1984, if the flood happened in October of 1984, that
21    would have been plotted with the volume associated with
22    water year 1985, because October, November, December
23    are part of water year 1985.
24        So what this shows is, again, there's strong
25    correlation between the annual peak flow and the annual
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 1    volume.  The R-squared value in statistical terms is
 2    .63.  From practical perspective, what that means is
 3    that about 63 percent of the variability in the annual
 4    flow volume is explained by the annual peak flow.  Of
 5    course, there are other factors that affect the amount
 6    of flow, including the number of events, the duration
 7    of the flows, and so on; but it does show that there is
 8    a very strong statistical correlation.
 9        So I did, in fact, analyze the data
10    correctly, and I did, in fact, draw the right
11    conclusion from the data.
12        If I had done what Mr. Hjalmarson suggested
13    that I did, this is what the plot would have looked
14    like, and you see these red dots.  The scatter is much
15    wider.  The correlation goes down by about 20 percent.
16  Q.   You're now on Slide 57.
17  A.   Sorry.  I have moved on to Slide 57.
18        So I guess he's right in the sense that it
19    would have been incorrect to do that; but, in fact, I
20    did not do that, and my analysis is correct.
21  Q.   Okay.  Anything else on Slide 57?
22  A.   No.
23  Q.   Okay.  Let's go on to Slide 58.
24  A.   So 58 is the same information plotted for the
25    Verde River.  The plot we just looked at was actually
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 1    from my Gila River testimony.  This is the same
 2    relationship for the Gila River.
 3        Correctly plotted, it shows an R-squared
 4    value of .56.  56 percent of the variability in the
 5    annual volume is explained by big discharge.  Somewhat
 6    lower correlation, but, again, shows that you can
 7    assume that most of those really high flow, high volume
 8    years from the tree ring data would also correspond to
 9    high peak flow years.
10  Q.   And the high volume, just so we're clear,
11    when you talk about high volume, are you talking about
12    the amount of water that flows down the river
13    throughout the course of the whole year?
14  A.   For the entire year, yes.
15  Q.   When you're talking about high peak, you're
16    just talking about a flood?
17  A.   Yes, that's the maximum flow that happened
18    during that.
19  Q.   And does Slide 58 show that most of the
20    high-volume years happen when there's a big flood?
21  A.   Yes.
22  Q.   Is that all you have on Slide 58, or do you
23    have anything else?
24  A.   No, that's all.
25  Q.   Slide 59.
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 1  A.   So the next issue that Mr. Hjalmarson
 2    criticized me about was in his appendix, Page 18 of
 3    that same appendix, I believe.  Yes, it's Appendix J.
 4    No, it's Appendix H, I'm sorry, from his October 4th,
 5    2014 report.
 6        And I had cited some of the work that Will
 7    Graf, who is a well-known geomorphology professor that
 8    has written extensively on the character and behavior
 9    of dryland rivers.  He talks a lot about how the
10    geomorphic character of dryland rivers is driven more
11    by the large floods that occur in those systems than
12    the sort of normal, frequently-occurring flows in the
13    system.
14        For some reason Mr. Hjalmarson believes that
15    Graf's discussion of that issue applied only to the
16    Fremont River.  This is, again, a copy of his criticism
17    from that 2014 report.
18        And, in fact, if you look at the language in
19    the part that I cited from Graf's book, and I have the
20    book here with me today, and we have an exhibit that
21    has the relevant section that I cited from that book.
22        MR. MCGINNIS: Why don't we stop for a
23    minute, and let me pass those out.
24        THE WITNESS: Sure.
25        DIRECTOR MEHNERT: Is this going to be a
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 1    new exhibit?
 2        MR. MCGINNIS: No, this is Exhibit 60.
 3    No, excuse me, 58.  This was submitted previously.
 4        MR. SLADE: X058 or 58?
 5        MR. MCGINNIS: X058.
 6        BY MR. MCGINNIS: 
 7  Q.   Okay, please proceed with your discussion.
 8  A.   So the exhibit that you're looking at is of
 9    Pages 206 through 210 of Dr. Graf's book, copyright
10    2002, Fluvial Processes in Dryland Rivers.
11  Q.   And you've got the actual book there?
12  A.   I'm reading from the actual book.
13        The specific section that I'm referring to is
14    Section 5.4.2.  The title of it is Channel Change and
15    Recovery.  And in this several pages of text, he
16    basically illustrates the relationship between channel
17    width, braiding, and the occurrence of, he calls them,
18    catastrophic floods.
19        The Fremont River that Mr. Hjalmarson refers
20    to is one of the cases that he cites; but Dr. Graf also
21    talks about, actually, some of the data that Dr. Schumm
22    and I have testified about in this court relative to
23    the Gila River, as well as several other rivers in
24    Arizona, Texas, New Mexico, and so on.  So I'm not
25    really sure why he singled out the Fremont River.
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 1        The changes that occur in the Fremont River
 2    happen to be associated with channel incision, and
 3    we're not suggesting channel incision in any of the
 4    areas that we're talking about here.
 5        And he ends his criticism by saying that
 6    Dr. Graf and, I guess by implication, I ignore the
 7    effect of human activities as a related cause.  And
 8    I've said repeatedly in my testimony I'm not ignoring
 9    the effects of human activity.  I certainly recognize
10    the effects of dams and other things on the system.
11        But having said that, the processes that
12    Dr. Graf talks about here, catastrophic floods, blowing
13    out the channel, making it braided, taking time for
14    that to settle back down into consolidated channels,
15    and so on during the intervening time between the
16    floods is very valid and very relevant to the natural
17    condition of both the Gila River and the Verde River.
18  Q.   And on the Verde, are you talking about the
19    whole Verde in this context or just one particular
20    portion?
21  A.   Specifically, the lower portion of the Verde.
22    As I've said a couple of times this morning, the two
23    upper segments that I specifically analyzed do not fit
24    into the category that we're talking about here.
25  Q.   Okay.  So the two upper segments that you
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 1    analyzed are which segment?
 2  A.   Essentially, from Beasley Flat down to the
 3    head of Horseshoe Reservoir, and I refer to them as
 4    Segments 3 and 4.
 5        I understand there's some question about
 6    where the actual boundary between 4 and 5 is, so maybe
 7    the current version of the segments doesn't match my
 8    version of the segments.
 9  Q.   But when you're talking about Dr. Graf's
10    book, you're referring primarily to the lower end.  How
11    far up would that go, approximately?
12  A.   I would say probably the bottom -- at least
13    the bottom 15 miles or so.
14  Q.   Anything else on Slide 59?
15  A.   No.
16  Q.   Let's move on to Slide 60.
17        Is this a different criticism from Dr. --
18  A.   Yes.
19  Q.   -- or Mr. Hjalmarson?
20  A.   This is one that is particularly puzzling to
21    me.  It occurred in his addendum to his 2014 report
22    that he submitted on November 14th.  This is actually a
23    copy of a portion of Page 36 from that addendum.
24  Q.   And this is his first addendum, not his
25    second addendum?
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 1  A.   The first addendum, yes.
 2        He used a plot that is commonly cited by
 3    geomorphologists, just that distinguish meandering
 4    versus braided channels on the basis of their gradient
 5    and the bankfull discharge, and he claims that this
 6    plot clearly shows that the lower portion of the Verde
 7    River fits solidly in the meandering category.
 8        His testimony was actually contradictory in
 9    that sense.
10  Q.   So here we're talking about -- are we talking
11    about Slide 60 still?
12  A.   We're still on Slide 60.
13  Q.   And is this an excerpt from Mr. Hjalmarson's
14    addendum?
15  A.   This is a portion of Page 36 from that
16    addendum.
17        So this is the plot.
18  Q.   And this is Slide 61?
19  A.   Sorry.  Slide 61 is the plot that
20    Mr. Hjalmarson presented with respect to that issue.
21    And so this plot on the horizontal axis shows the
22    bankfull discharge in cubic feet per second.  The
23    vertical axis is the channel slope in feet per foot.
24    And then the line across the middle is to distinguish
25    between the braided rivers and the meandering rivers.


www.coashandcoash.com                 Phoenix, AZ


Page 1959


 1    Points that would plot above the line would typically
 2    fall in the braided category.  Points that would fall
 3    below would be in the meandering category.
 4        And so Mr. Hjalmarson drew a green circle in
 5    the range of gradients for the lower Verde River, and
 6    he's suggesting that the bankfull discharge in the
 7    lower Verde River is somewhere between 180 and 650 cfs.
 8    He also said that it probably corresponds to something
 9    akin to the two-year flood.  I'm not quite sure how he
10    makes the connection between this level of discharge
11    and the two-year flood.
12        If we look at the flow duration curve, this
13    is the same plot that we looked at earlier.
14  Q.   We're now onto Slide 62?
15  A.   Moving on to Slide 62.
16        His characterization of bankfull discharge in
17    that plot would mean that the Verde River is flowing at
18    bankfull conditions, essentially, for something between
19    a month and a half and eight months out of the year,
20    which is clearly absurd.
21  Q.   And as a Ph.D. hydrologist, what's your
22    definition of what bankfull discharge is?
23  A.   Well, bankfull discharge is the discharge
24    where the channel is full of water and it's just
25    beginning to spill out onto the floodplain.  So it's a
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 1    high flow.  Most geomorphologists would say that it's a
 2    high frequently-occurring flow, something in the range
 3    of the mean annual flood or the flood that happens once
 4    every couple of years.
 5  Q.   And were you present in the hearing room last
 6    week when Mr. Hjalmarson said that was roughly
 7    equivalent to a two-year flood?
 8  A.   He did say that, yes.
 9  Q.   And do you recall that information that I
10    presented him from the State Land Department report
11    that said that the two-year flood was, I think it was,
12    roughly in the range of 16,000 cfs?
13  A.   16,000, yes.  Yes.
14  Q.   Where would 16,000 cfs -- where would that
15    chart, if we go back to Slide 61?  61.
16  A.   Sorry.
17  Q.   Where does the green blob that's the lower
18    Verde River show up on that chart if the bankfull
19    discharge is 16,000 cfs?
20  A.   Let me get to that.  I have a plot of that.
21  Q.   Okay.
22  A.   So his 500ish cfs, I believe is what he said,
23    for the bankfull discharge would be -- happens a lot in
24    that part of the reach.  This is the frequency curve
25    that Mr. McGinnis is referring to that shows the
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 1    two-year flood, about 16,000.  The five-year flood is
 2    in the range of 40 to 45,000.  Actually --
 3  Q.   You're on Slide 63 now?
 4  A.   Sorry.  I'm on Slide 63.
 5        This is a flood frequency curve for the
 6    Tangle Creek gage data that shows the bottom is the
 7    exceedance probability in any given year, the top is
 8    the return period in years, and then the vertical axis
 9    is the magnitude of the discharge.
10        So this shows that based on the flood
11    frequency curve, the two to five-year event would be
12    somewhere between 16 -- it would be somewhere between
13    16 and 45,000 cubic feet per second.
14        Most geomorphologists would say that the
15    bankfull discharge is somewhere in that range.  There's
16    a common school of thought that it's in the one and a
17    half to two-year range.  It's a debatable concept.
18    And, actually, in dryland rivers it's not all that
19    relevant.  It tends to be much higher in dryland rivers
20    than it does in plains, self-adjusted, sort of
21    equilibrium-type streams.
22  Q.   And would the lower Verde River be a dryland
23    river?
24  A.   It most certainly is a dryland river.
25  Q.   Let's go back to 63.
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 1  A.   Sorry.
 2  Q.   Where did the data come for Slide 63?  Where
 3    did that come from?
 4  A.   The data points represented by the circles
 5    are the recorded annual peak discharges from the USGS
 6    gage for the full period of record at that gage.
 7        And then I have done a standard Log-Pearson
 8    Type III flood frequency analysis, which consists of
 9    basically fitting that probability curve to the data so
10    that you get a relationship between the return period
11    or the exceedance probability and the discharge.
12    Standard procedures that all hydrologists use.
13        And my numbers that I came up with, my own
14    independent analysis, are very consistent with the ones
15    that you spoke about last week with Mr. Hjalmarson.
16  Q.   Okay.  Anything else on Slide 63?
17  A.   No.
18  Q.   Okay.  Is Slide 64 what I was trying to get
19    to a few minutes ago?
20  A.   Slide 64 is exactly what you were trying to
21    get to.
22        So if you plot those, the real discharges for
23    the two to five-year event that most geomorphologists
24    would say is the bankfull discharge, you're very
25    solidly in the braided category.  So this strongly
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 1    supports the idea that certainly at high flows, the
 2    Verde River, you would expect the lower end of that to
 3    be in the braided range.
 4  Q.   And, again, is this just for the lower
 5    portion of the river?
 6  A.   This is just for the lower portion of the
 7    river, yes.
 8  Q.   Anything else on Slide 64?
 9  A.   No.
10        COMMISSIONER ALLEN: Question.
11        THE WITNESS: Yes.
12        COMMISSIONER ALLEN: Using this
13    particular diagram, what were the meandering natural
14    channels that were referred to?
15        Are we talking about a specific area, or
16    are we talking about something that does include the
17    Southwest, or what?
18        THE WITNESS: I would have to go back to
19    the original publication to see which streams he
20    actually -- or they included, Leopold included in the
21    plot; but I think the meandering streams are probably
22    eastern, you know, the Mississippi and other smaller
23    meandering streams.
24        I believe there are western streams in
25    that data set.  I don't know exactly which data points
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 1    those would be.
 2        COMMISSIONER ALLEN: Okay.
 3        BY MR. MCGINNIS: 
 4  Q.   Okay.  Are we done with Slide 64?
 5  A.   Yes.
 6  Q.   Okay.  Slide 65.
 7  A.   So, again, in his addendum he also
 8    acknowledges that the downstream part of the reach
 9    below Bartlett, Mr. Hjalmarson acknowledges that the
10    downstream part is a high-gradient system and had a
11    more braided character with a broader floodplain than
12    some of the upper reaches.  It was periodically scoured
13    bare, did not support extensive stands of woody
14    riparian vegetation.
15        So, you know, to me, this strongly supports
16    the conclusions that I've drawn about that portion of
17    the river.
18  Q.   So is Slide 65, is that an excerpt from --
19  A.   That is also an excerpt from Page 42 of
20    Mr. Hjalmarson's November 14th addendum.
21  Q.   And it's not necessarily a criticism of your
22    work?
23  A.   No.  It's just something that he said that
24    actually supports what I'm trying to say.
25  Q.   Okay.  Moving on to Slide 66.
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 1  A.   Okay.  And then so this is sort of the last
 2    portion of the criticism that I wanted to address.
 3        He takes issue with my use of Sites 2 and 3
 4    from our 2003 study and, specifically, that I'm
 5    ignoring the effects of human activity in using those
 6    sites, and claims that they're very different now than
 7    they would have been under the natural conditions and
 8    so my analysis is not relevant to the question that's
 9    before us here.
10        I certainly acknowledge, and did in my
11    report, that these sites are affected by the flows and
12    other human activities.  I also make the point that the
13    overall geomorphic character of those two reaches is
14    probably not that different than it was under natural
15    conditions.
16        And, in fact, the changes that have occurred
17    associated, primarily, with the reservoirs at those two
18    sites would move it in the direction that would make it
19    more navigable now than it would have been
20    historically.  And we can think about that by going
21    back to Dr. Schumm's phase diagram that shows how
22    rivers respond to the level of energy and the sediment
23    supply.
24        In general, higher energy systems, more
25    water, more sediment load tend to be more -- have a
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 1    more braided character than lower energy systems with a
 2    lower sediment load.
 3  Q.   And you've moved now to -- you were just
 4    talking about Slide 67?
 5  A.   I was talking about Slide 67.
 6  Q.   And that's the old diagram that we've seen
 7    from Dr. Schumm that we talked about Friday?
 8  A.   Yes.  Yes.
 9  Q.   This is Slide 68.
10  A.   So moving to Slide 68, one of the effects of
11    the reservoirs is that they tend to remove sediment
12    from the system.  They trap sediment in the backwater
13    of the reservoir, and so the sediment supply to the
14    downstream reaches is reduced.  So that tends to move
15    you from the lower right portion of the graph back up
16    towards the upper left, back towards --
17  Q.   You're now back to Slide 67.
18  A.   Moving back to Slide 67.
19        -- back towards a more meandering
20    single-thread type channel because of the effects of
21    the sediment trapping in the reservoir.
22        And, similarly, the magnitude of the flows
23    that you see in the system, if we move to Slide 69, the
24    reservoirs tend to reduce the flood peaks that drive
25    that process, so you have lower energy regime in the
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 1    system, and that has the same effect of moving you from
 2    the lower right towards the upper left in that plot,
 3    more to a single-thread meandering type system.
 4  Q.   So in what you just said, are you saying that
 5    the Verde River is now, necessarily, more navigable
 6    every day of the year than it was before the dams?
 7  A.   No, I am not saying that at all.  I'm just
 8    saying that the geomorphic character of it, because of
 9    the impacts of the human effects that Mr. Hjalmarson
10    suggests that I discounted, would actually move it more
11    in the direction of being navigable when there's
12    sufficient water.
13  Q.   In terms of flow, are there some days under
14    current conditions where the flow at the area
15    downstream from the dams is less than it would have
16    been under ordinary and natural conditions?
17  A.   Yes.
18  Q.   And maybe there's -- are there some days
19    where the flow might be more than it was under ordinary
20    and natural conditions?
21  A.   Undoubtedly, yes.
22  Q.   Is that all you had for Slide 69?
23  A.   Yes.
24  Q.   Okay.  Slide 70.
25  A.   And then Slide 70 and the subsequent slides
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 1    relate to the final thing that Mr. Hjalmarson took
 2    issue with.  This is related to our Site 1 that's
 3    located just upstream from the tailwater from Horseshoe
 4    Reservoir.  This is Page 43 from his November 14th
 5    addendum.
 6        He suggests that I neglect to mention that
 7    this site lies within the normal water-surface
 8    elevation of Horseshoe Reservoir, and in another
 9    section of the discussion, he actually, if I can go
10    down to Slide 71 for a moment, he actually says that
11    the normal water-surface elevation in Horseshoe
12    Reservoir is at elevation 2,026.  2,026 --
13  Q.   2,026, is that feet above sea level?
14  A.   That's feet above sea level.
15        That's actually the elevation of the top of
16    the spillway gates.  There's no way that's the normal
17    water-surface elevation at that site.
18        He also suggests through the discussion that
19    the character of that site is very strongly influenced
20    by the backwater from Horseshoe Reservoir and that that
21    extends all the way up, and I think he made the
22    statement that that backwater is actually destroying
23    Tangle Creek gage.
24        Mr. Hjalmarson is very mistaken about both of
25    those factors, as I'll demonstrate here.
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 1  Q.   You're on Slide 71?
 2  A.   So moving back to Slide 71, our site is --
 3    this is actually a copy of the map that Mr. Hjalmarson
 4    included in his addendum.  He has more or less
 5    correctly shown the limits of our surveyed reach.  This
 6    is the tailwater from Horseshoe Reservoir, and he's
 7    showing some arrows for full lake level that, in the
 8    text of his discussion, he actually calls the normal
 9    pool level, and then here's the Tangle Creek gage at
10    the upstream end.
11        So moving to Slide 72, I'm showing the layout
12    of the site, and this is the same location as the
13    Site 1 that we talked about in my earlier testimony.
14    The blue lines here are the six cross-sections that we
15    field surveyed during our data collection.  The Tangle
16    Creek gage is up here by this scarp in the right valley
17    wall.  And then we have LiDAR data for the remainder of
18    that reach that we used for our study.
19        This, again, on Slide 73, is the minimum bed
20    elevation profile for that site, the same plot that you
21    saw before.  So this is Cross-Section 1.  The elevation
22    there is at about elevation 2,008 above mean sea level,
23    and it grades up, and the gage is at about 2,034.
24        If we take the recorded reservoir elevations
25    for the entire period that the reservoir has been in
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 1    place --
 2  Q.   You're now Slide 74.
 3  A.   I've moved on to 74, Slide 74.
 4        We can develop an elevation duration curve
 5    that basically illustrates the same thing as the flow
 6    duration curves that we looked at earlier.  Shows the
 7    percentage of time during the period that the elevation
 8    of the reservoir equaled or exceeded certain levels.
 9        So what this shows is that our
10    Cross-Section 1 at that site would have been inundated
11    or would have been affected by the backwater from
12    Horseshoe Reservoir somewhere in the range of
13    12 percent of the time on an annual basis;
14    Cross-Section 2, about 8 percent of the time; and then
15    the other cross-sections, it never reached the
16    elevation that would impact those cross-sections.
17        So we can superimpose that, those elevations,
18    on our plot.  I misspoke earlier.  I don't -- I'll
19    correct it here in a second.
20        I've moved on to Slide 75.  So
21    Cross-Section 1, the reservoir elevations get up to
22    that level about 12 and a half percent of the time;
23    doesn't quite reach Cross-Section 2 10 percent of the
24    time; 5 percent of the time we would have some
25    backwater up to 5; and then a very small percentage of
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 1    the time you actually had flows high enough to inundate
 2    or affect the hydraulics at all of the cross-sections
 3    within the site.  And as you can clearly see, it has
 4    never gotten up to affect the flows at the gage itself.
 5        So the reservoir levels do periodically get
 6    up high enough to affect the hydraulic conditions at
 7    these gages; but in order to understand whether that's
 8    having an impact on the geomorphology of the site, we
 9    need to couple that with the flows in the river at the
10    times when the reservoir is at this level and think
11    about whether we could have the types of sediment that
12    would change the geomorphic character of the reach
13    coming down the river during those times.
14  Q.   And you said you had misspoken in prior
15    testimony.  Did you circle back to that yet?
16  A.   Yes.  I believe I made the statement earlier
17    that it never gets high enough to affect the other
18    cross-sections in the site, and that's not true.  It
19    does, a few percentage of the time, get high enough
20    that it affects the hydraulics at all of the
21    cross-sections at the site, actually.
22        COMMISSIONER ALLEN: Question.
23        THE WITNESS: Yes.
24        COMMISSIONER ALLEN: Back on that.  At
25    the gage site itself, over the period of record that
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 1    you're using here, has there been any change in the
 2    elevation of that gage?
 3        THE WITNESS: There has, and I'm going
 4    to address that in a few minutes.
 5        COMMISSIONER ALLEN: Okay.
 6        THE WITNESS: Yes.
 7        BY MR. MCGINNIS: 
 8  Q.   And you were talking about Slide 75 there,
 9    right?
10  A.   Yes.
11        Okay, so let's move down to Slide 76.  This
12    is a table that I copied out of our 2003 report.  And
13    one of the things that we did in that report, in that
14    study, was to quantify the amount of discharge in the
15    river that is required to have enough energy to
16    mobilize the gravel and cobble material that control
17    the morphology of the bed in that area.
18        And what we found is that at the very -- at
19    the most mobile locations within the site, which would
20    be down in the low flow channel where you have small
21    gravel bars that probably form during the recession
22    flows, those cobbles would begin to mobilize at around
23    4,600, 5,000 cubic feet per second.  The bulk of the
24    site would not mobilize until you get up to somewhere
25    in the range of 20 to 25 to 28,000 cubic feet per
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 1    second.
 2  Q.   And just to step back a second, okay, let's
 3    talk about what it means for something to mobilize.
 4  A.   Right.  So if you can imagine, this is a very
 5    coarse-grained system.  The bed is made up of cobbles,
 6    gravel, large particles.  It takes a certain amount of
 7    energy in the river to actually cause those particles
 8    to move.  And if the river doesn't have enough energy
 9    to move those particles, it can't reshape the bed, so
10    the water essentially just flows over the top of the
11    cobbles.  We would call that an armored condition, is a
12    common geomorphic term for that.
13        So the critical discharge that I show in this
14    table is the discharge at which the median size of that
15    material would just begin to move; in other words, the
16    bed would just begin to mobilize.  If you stood there
17    and watched it for a really long time, you would see
18    one rock pop out and then maybe some minutes later you
19    would see another rock.  You wouldn't see wholesale
20    movement of the bed; just barely getting ready to move.
21        So that takes discharges in the 5,000 to
22    25,000 range, generally, depending on where you are in
23    the reach.
24        To have enough movement that you could
25    actually adjust the bed, carry sediment down, deposit
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 1    it, shift the low flow channel around and so on, you
 2    need considerably more water than that.  And our
 3    analysis showed that you would need discharges in the
 4    range of 10,000 to 60,000 cubic feet per second to
 5    actually mobilize enough of the bed so that you could
 6    do geomorphic work and change the character of the bed.
 7  Q.   And here on Slide 76 you have highlighted the
 8    data for Site 1?
 9  A.   Site 1, yes.
10  Q.   And your Site 1, is that the one the farthest
11    upriver?
12  A.   This is the one that Mr. Hjalmarson
13    criticized me for using when it's being strongly
14    influenced by the backwater from the reservoir, which
15    is actually not the case.
16        So if we move to the next slide, this is a
17    somewhat messy plot.  It shows all of the measured
18    daily water-surface elevations during the period of
19    record at the Tangle Creek gage.  The horizontal axis
20    is the recorded mean daily discharge at the Tangle
21    Creek gage.  So this is the amount of water that's
22    coming down the river into the reservoir, and the
23    vertical axis is the elevation of the water surface in
24    the reservoir.
25  Q.   And this is Slide 77?
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 1  A.   This is Slide 77.
 2        The two horizontal red lines at the top
 3    represent -- the bottom line is the elevation that
 4    corresponds to the minimum bed elevation at our most
 5    downstream cross-section, and then the top red line
 6    corresponds to the minimum bed elevation in our
 7    Cross-Section 2.
 8        So you can see that the vast majority of the
 9    data points plot well below both of those lines.  The
10    reservoir doesn't get up to that level very often.  And
11    I gave you the percentages; about 12 percent of the
12    time for the Cross-Section 1 and something like
13    8 percent of the time for Cross-Section 2.
14        The vertical lines on here -- so in order for
15    the reservoir to be having a substantive effect on the
16    character of the bed in those reaches, you have to have
17    a combination of water high enough to affect the
18    hydraulics and enough water coming down the river to be
19    carrying cobbles and sediment into the reach to be
20    affected by that backwater.
21        And so the upper right corner is basically
22    the suite of times when there could have possibly been
23    enough water coming down the river to be moving
24    sediment while the reservoir was high enough.
25        And here we see that it's a very, very rare
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 1    occurrence.  The two dashed lines are the range of
 2    discharges to have incipient motion, just barely enough
 3    energy to move the material.  The two solid lines are
 4    what I called the measurable transport rates, enough to
 5    cause adjustment.
 6        And so you see way less than 1 percent of the
 7    time do you have enough flow in there that it could
 8    have affected the morphology of those reaches.
 9        And so my conclusion from this is, yes,
10    during the periods when the reservoir is way up there
11    and we have some sand moving down the system that's
12    bouncing over the top of the cobbles, some of that sand
13    may have been deposited, and immediately when the river
14    drops back down below that level or the reservoir drops
15    below that level, the sand will flush out and you're
16    right back to the cobble material.
17        It's very rare that you have enough energy
18    coming down the river to bring cobbles into the system
19    and actually have that affect the morphology of that
20    particular reach.
21  Q.   So on this Slide 77, for the period of time
22    when, on the vertical axis, you're above 2,010 --
23  A.   Right.
24  Q.   -- and going over to the right, so between
25    2,010 and 2,030 on the vertical axis and between 100
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 1    and -- I don't know what that is -- 7 or 800 on the
 2    horizontal axis, that square up there in the upper
 3    left, what's going on in those times?
 4  A.   You're talking about in this area?
 5  Q.   Yes.
 6  A.   Okay, this would be less than 1,000 cfs.  The
 7    water is simply coming down.  It's probably carrying
 8    some sand.  The river carries sand even during low
 9    periods.  That sand may drop out in portions of our
10    study site, but it would only be deposited on top of
11    the relatively armored bed.  And as soon as the
12    reservoir level drops below that level, that sand would
13    be entrained and carried farther down into the
14    reservoir.
15        Essentially, all of the sediment that's been
16    captured in Horseshoe Reservoir is well downstream from
17    our site, and so we have just a very few data points
18    where you have the right combination of flows and
19    reservoir level that it could have affected our site.
20  Q.   So going back to Mr. Hjalmarson's criticism,
21    would you agree with him that there is some amount of
22    time where the reservoir's full, there's water coming
23    down, and it would affect your Site 1?
24  A.   There are times when the reservoir would
25    affect the lower end of our site hydraulically, yes.
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 1  Q.   And based on the numbers in the upper
 2    right-hand corner of Slide 77, those are all in the
 3    1 percent of the time range?
 4  A.   Much less than 1 percent in most cases; very
 5    rarely.
 6  Q.   Anything else on Slide 77?
 7  A.   No.
 8  Q.   Okay.  Slide 78.
 9  A.   So this series of slides will get directly to
10    Mr. Allen's question.
11        Mr. Hjalmarson, again, claims that the
12    deposition in Horseshoe Reservoir is destroying the
13    Tangle Creek gage; and he uses, as his justification
14    for that, the fact that we have had almost a 6 foot
15    increase in the base level gage readings at that site
16    since 1948.
17  Q.   And when you talk about base level gages, are
18    you talking about the dirt or the water?
19  A.   Well, it's both.  The gage datum, I guess is
20    the best way to say it, has increased over time at that
21    location.
22  Q.   So both the bed of the river and the height
23    of the water?
24  A.   Portions of the bed of the river and the
25    height of the water that's measured by the stilling
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 1    well at that gage have gone up over time.  And so if
 2    you are not careful to look at what's really happening
 3    there, it's very logical to assume that that's related
 4    to deposition and the backwater from Horseshoe
 5    Reservoir.
 6        In fact --
 7  Q.   This is Slide 79 now.
 8  A.   -- moving to Slide 79, the changes that occur
 9    there have absolutely nothing to do with Horseshoe
10    Reservoir.  The changes happen at two distinct times;
11    one during the 1993 flood.  Prior to the 1993 flood,
12    the rating curve at that gage was actually quite stable
13    for a long period going, back, I believe, to the time
14    the reservoir was closed.  So during the '93 flood, we
15    had an abrupt change of a couple of feet in the base
16    level at the gage.  And then during the late 2004
17    flood, we had an additional increase that happened
18    abruptly during that flood.  And you can see that very
19    clearly in this plot, and I'll show another plot in a
20    few minutes that also illustrates it.
21        The data that are plotted here, the
22    horizontal axis is the discharge in the river.  The
23    vertical axis is the measured gage height at the gage.
24    So each of these points is a flow that was physically
25    measured by the U.S. geologic survey.  The gage height
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 1    was physically measured, and we can correlate the two
 2    and plot them up.
 3        And we see prior to 1992 we have a fairly
 4    tight grouping, a nice relationship with discharge.
 5    Between '93 and 2004, it's a little bit more messy, but
 6    it jumps up a couple of feet.  And as you get to the
 7    higher flows, it predicts very similar stages for a
 8    given discharge at the higher flows.  And then after
 9    2004, we've jumped up another couple of feet with the
10    low flow stages at that gage.
11  Q.   Okay.  Anything else on Slide 79?
12  A.   No.
13  Q.   Slide 80.
14  A.   Again, if you look at the specific dates of
15    those measurements, the abrupt increase happened from
16    right before the flood to right after the flood in
17    1993, right before the flood in 2004, to right after
18    the flood in early 2005.
19        The 1993 flood was the largest flood in the
20    Tangle Creek record.  It was about 145,000 cubic feet
21    per second.  The 2004 flood was a bit lower.  It was
22    about 63,000 cubic feet per second.
23  Q.   Okay.  Moving on to Slide 81.
24  A.   Slide 81 is just another way of looking at
25    the data.  This is a cluster of all of the gage
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 1    measurements.  We see that, actually, there might even
 2    be a slight downward trend in the water-surface
 3    elevations at that location prior to 1991.  Then we
 4    have the flood occurred right in that gap.  It jumped
 5    up.  Then we have the scatter in those data points is
 6    related to the discharge in the river at that time.
 7    Again, appears that there's a slight downward trend,
 8    and then it jumped up again in 2004, and then it's been
 9    fairly stable since that time.
10        If this was caused by deposition in the
11    backwater of the reservoir, you would have seen a
12    progressive increase in the stages over time.  You
13    wouldn't see this.  You might see abrupt changes during
14    floods, because that's when the bulk of the sediment
15    would come in, but it would have happened at virtually
16    every flood that happened historically, and so you
17    would see a more progressive change in the stages at
18    that location.
19        So the obvious question is why did that
20    happen then if it doesn't have anything to do with the
21    operations, the reservoir levels in Horseshoe
22    Reservoir.
23  Q.   You're now on Slide 82.
24  A.   So if we move to Slide 82, I've tried to find
25    aerial photographs that bracket, as best I can, those
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 1    two time periods.  I've also had some extensive
 2    discussions with the USGS field people who operate this
 3    gage, and the Salt River Project hydrographers, to try
 4    to understand what's happening here, because when I did
 5    the fieldwork back in 2002, I saw no evidence that this
 6    site was impacted by the reservoir, and I was actually
 7    quite surprised at this.
 8        It turns out that what is happening here,
 9    prior to 1992, the river, it came down through the
10    bridge and the construction that's upstream from here,
11    cut across the valley, and then it was incised along
12    this erosion-resistant material along the right side.
13    So the low flow channel was cut down along the side of
14    this large cobble bar.
15        So this is prior to the 1993 flood, and you
16    see you've got a single-thread channel that runs along.
17    There's a bit of riparian material along the side.
18        If we jump forward, 1997, this is kind of a
19    crummy photograph, but it's the best one I can find
20    after the '93 flood.  You see all of a sudden this area
21    where the gage is is flooded out.  What happened is a
22    slug of sediment came down the river during that really
23    high flow in '93, and it essentially filled in the low
24    flow channel right in this area along where the gage
25    is.
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 1  Q.   You're now on Slide 83?
 2  A.   On Slide 83.
 3        This dark area is all basically inundated
 4    portion of the flood, of the side of the gravel bar.
 5        This portion, the elevations there are very
 6    similar to what they were before the flood.  So it's
 7    just a local deposit that filled in the low flow
 8    channel and pushed it out away from the valley wall.
 9  Q.   Let's go back a second.
10  A.   Sorry.
11  Q.   On Slide 83, what you were pointing at toward
12    the end there was the area around the gage?
13  A.   Yes.  So here's the location of the gage, and
14    the stilling well, where they take their measurements,
15    used to be right adjacent to the gage in the low flow
16    channel.  They have had to move it out now into that
17    inundated area up on that higher surface.
18  Q.   What's a stilling well?
19  A.   Well, it's the end of the line where the
20    pressure that's being read by the gage is being read.
21    It's the location where the pressure that represents
22    the water surface is being read.
23  Q.   Okay.  I'm sorry, I interrupted you.  You
24    were talking about Slide 83.  Are we onto Slide 84 now?
25  A.   So moving on to Slide 84, this is 2002, much
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 1    clearer photograph, and it basically illustrates the
 2    point that I've made much better.  You've had water out
 3    on this surface now for some time, so you've got a --
 4    essentially irrigated the side of the cobble bar.
 5    We've got a much more robust riparian zone.  This,
 6    right in the center of the photograph, red dot is the
 7    location of the gage.  The point that they take their
 8    readings is here.  And the water actually shoals back
 9    through these trees and drops back down into that low
10    flow channel at essentially the same elevation that
11    it's always been.
12        Then if we move on, Slide 85 is 2006, right
13    after the flood.  Primarily because of the presence of
14    all the riparian vegetation from the irrigation of that
15    surface, more sediment came down the river and caused
16    that to build up even more in that area.  And so that's
17    the cause of the abrupt increase in the stages that
18    occurred during the late 2004 flood.
19        And, actually, if we take -- I've got a
20    Google Earth image here that illustrates, I think,
21    allows you to see in an oblique way what I'm talking
22    about here.  We're looking upstream -- this is
23    Slide 86. -- through the site.  This is the ponded area
24    off to the right side.  The view is looking upstream on
25    the right of the gage in this image.  They're measuring
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 1    the water-surface elevation in that sort of ponded
 2    area, and you can see where the dark water connects
 3    into the vegetation.  There's a riffle or a shoal
 4    there.  The water comes down onto the bar and then it
 5    drops back down into the low flow channel.
 6        The elevations in this part of the low flow
 7    channel are essentially the same as they've always been
 8    in that area, at least during the recorded period.
 9  Q.   So let's stop here at Slide 86 and make sure
10    we understand what your testimony is today.
11        Is it your testimony that the floods in 1993
12    and 2003 changed the bed of the channel or location of
13    the bed of the channel at the area of that gage?
14  A.   They caused a local change in the bed
15    elevation, a very localized change, that caused those
16    shifts in the rating curve that have absolutely nothing
17    to do with the presence of Horseshoe Reservoir.
18  Q.   So the differences in the elevations were
19    based upon the floods; not from inundation --
20  A.   That's correct.
21  Q.   -- from the reservoir?
22  A.   That's correct.
23  Q.   And for purposes of Mr. Hjalmarson's
24    criticisms of your report, what does that mean then?
25  A.   What it means is that the -- his specific
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 1    criticism was that we shouldn't be talking about that
 2    site because the characteristics of it are affected by
 3    the presence of the reservoir.
 4        And as I have shown here, the reservoir has a
 5    very, very limited effect on the character of our study
 6    site.  He also made the statement that the reservoir is
 7    destroying the gage; and that, in fact, is not the
 8    case.
 9  Q.   And you think the gage -- the impacts on the
10    gage happened because of the flood?
11  A.   They happened because of flood.  They didn't
12    have anything to do with the reservoir.
13  Q.   Okay.  Anything else on Slide 86?
14  A.   No.
15        COMMISSIONER ALLEN: Just a quick
16    question --
17        THE WITNESS: Sure.
18        COMMISSIONER ALLEN: -- in that regard.
19        What was the elevation of the reservoir
20    at the time of the flooding?  In other words, it was
21    above the spillway, and the flow that occurred was
22    actually greater.  So what's the difference in the
23    elevation between the spillway and the time when the
24    flooding occurred?
25        THE WITNESS: I have some plots in my
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 1    files that we can look at later, if you would like, but
 2    there was a short period of time during the '93, during
 3    the recession limb, when there was a substantial amount
 4    of water coming down the river, and the reservoir was
 5    up in the range of our Cross-Sections 3 and 4, roughly,
 6    but still well below the level of the gage.
 7        COMMISSIONER ALLEN: And your contention
 8    then is that the fact that the elevation was below the
 9    level of the gage had no effect on the sediment that
10    was being deposited at that particular point?
11        THE WITNESS: That's correct.  The head
12    of the -- the backwater from the reservoir was probably
13    a half mile or so downstream from here.
14        COMMISSIONER ALLEN: And yet the
15    sediment builds up incrementally as it moves back up
16    the channel.  So in spite of the fact that it was not
17    at the elevation of the flooding in the reservoir,
18    there could still have been some impact, could it not
19    have been, on the elevation at the gage site?
20        THE WITNESS: It could have, but the
21    main point is it didn't in this case, because the
22    incised part of the channel, prior to -- sorry.  Prior
23    to 1993, the channel came down and it ran hard against
24    this valley wall.
25        COMMISSIONER ALLEN: Right.
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 1        THE WITNESS: So it was incised like
 2    this.  The change in elevation is associated with
 3    pushing the flow -- filling in this part of the low
 4    flow channel and pushing it out over onto the surface
 5    of that bar.
 6        If your proposition were correct, this
 7    would have filled in as well.
 8        COMMISSIONER ALLEN: What is the -- what
 9    would be the impact of low flow on the maintenance of
10    that low flow channel, in terms of degrading it?
11        THE WITNESS: Very little, actually.  If
12    you had some sands deposited in there, the low flow
13    might entrain those and carry them away; but otherwise,
14    at lower flows, that's a very coarse-grained area.
15    It's cobble and gravel in the bed of the stream and,
16    essentially, the water is just running over the top of
17    the larger rocks.  It doesn't move them around.
18    Doesn't have the ability to cause it to incise.
19        COMMISSIONER ALLEN: Okay.
20        BY MR. MCGINNIS: 
21  Q.   Anything else on Slide 86?
22  A.   No.
23  Q.   Let's go to Slide 87.
24  A.   So just to sum up, this is the same slide we
25    saw earlier.  There's nothing about Mr. Hjalmarson's
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 1    criticism -- first of all, he's wrong in most of the
 2    things that he said or all of the things that he said;
 3    and in going back and taking a critical look at his
 4    criticisms, I saw nothing there that would change my
 5    opinion about whether or not the Verde River would have
 6    been susceptible to navigation at the date of
 7    statehood.
 8  Q.   And when you say Mr. Hjalmarson was wrong in
 9    all the things he said, are you referring specifically
10    to the things he said about your work?
11  A.   The things that he said about the work that I
12    specifically addressed in this presentation.
13  Q.   And were you present for the hearing in
14    December and, also, last week?
15  A.   I was.
16  Q.   Okay.  Were you here every day in December,
17    or did you miss --
18  A.   I think I missed the last half of the last
19    day.
20  Q.   Has anything you've heard in the nine or ten
21    days of this hearing so far changed your opinion about
22    the susceptibility of the Verde River to navigation in
23    its ordinary and natural condition?
24  A.   No.
25  Q.   And just to circle back again, on Segments 3,
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 1    4, and 5, was that the primary focus of your work --
 2  A.   Yes.
 3  Q.   -- was Segments 3, 4, and 5?
 4  A.   Yes, it was.
 5  Q.   And your opinions on Segments 1 and 2, is
 6    that based more on reliance upon other evidence that
 7    you've read and heard during the hearing?
 8  A.   That's correct.
 9        MR. MCGINNIS: No further questions,
10    Mr. Chairman.
11        CHAIRMAN NOBLE: Yes.  Do the
12    Commissioners have any questions for Dr. Mussetter?
13        Any other questions?
14        Well, I guess then Dr. Mussetter can be
15    excused?
16        MR. HELM: You've heard of the doctrine
17    of the fat chance, haven't you?
18        CHAIRMAN NOBLE: Is it related to
19    sausage?
20        MR. HELM: Are we going to make some?
21        CHAIRMAN NOBLE: Who's up first?
22        MS. HERNBRODE: That would be me,
23    Mr. Chairman.
24        So, Mr. Chairman, after lunch I will
25    have some questions on some other things that I would
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 1    like to talk to Dr. Mussetter about.  Pursuant to your
 2    request, I've provided that presentation on that thumb
 3    drive.  They're all things that are already in
 4    evidence, and everybody else will see them on the
 5    screen, but so that you can look at them on your
 6    screen, I've given you a copy.
 7        For the period up till lunch, I'm just
 8    going to talk to Dr. Mussetter about what he has in his
 9    PowerPoint.
10        CHAIRMAN NOBLE: Thank you.  Please
11    proceed.
12    
13        CROSS-EXAMINATION
14        BY MS. HERNBRODE: 
15  Q.   Good morning, Dr. Mussetter.
16  A.   Good morning.
17  Q.   In case you've forgotten in the last
18    15 minutes, I'm Joy Hernbrode, representing the State
19    Land Department.
20        Can you go to your Slide 3, please?
21        CHAIRMAN NOBLE: You mean the one where
22    he signs in?  Sorry.
23        BY MS. HERNBRODE: 
24  Q.   Okay, and this is a quote or a partial quote
25    from PPL Montana; is that correct?
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 1  A.   That's correct.
 2  Q.   I would like to show you sort of the rest of
 3    that paragraph from that same case, and for the folks
 4    playing along in the audience, we are PPL Montana
 5    versus Montana, 132 Supreme Court 1215, pin site 1233.
 6        We'll start right there.  I'm going to read
 7    some of it and ask you if I've read it correctly.
 8        "True, river segments are navigable not only
 9    if they were used, but also if they were susceptible to
10    being used, as highways of commerce at the time of
11    statehood."  I'm going to leave out all the cites.
12        "Evidence of recreational use, depending on
13    its nature, may bear upon susceptibility of commercial
14    use at the time of statehood.  Similarly, poststatehood
15    evidence, depending on its nature, may show
16    susceptibility of use at the time of statehood."
17        Is that correct, leaving out all of the stuff
18    in parens from the other cites?
19  A.   Yes, I believe you read that correctly.
20  Q.   Okay.  Thank you.
21        Can you go to Slide 4.  This is your channel
22    classification, and you talked about that both Friday
23    and today a little bit.  Can you tell me, for Segment 3
24    of the Verde River, where, in your opinion, it falls on
25    that graph?
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 1  A.   I think I said a couple of times Segment 3
 2    probably doesn't fall on this graph.  It's controlled
 3    by factors that aren't specifically addressed here.
 4  Q.   Okay.  How about Segment 4?  Same answer?
 5  A.   Same answer.
 6  Q.   Okay.  So Segment 5?
 7  A.   Segment 5 fits in the lower right portion of
 8    the graph.
 9  Q.   There's a lot of stuff in the lower right
10    portion.
11  A.   Sure.
12  Q.   And I understand that these drawings don't
13    necessarily describe a real river on the ground that is
14    variable over its course; but would you say that 3b, 4,
15    or 5 most closely resembles what the Verde River looks
16    like in Segment 5?
17  A.   It depends on the magnitude of the flows.  It
18    also depends on the specific time when you look at the
19    river.  But it would be somewhere in the range --
20    somewhere in that range; 4, primarily.
21  Q.   And this graph is intended to show how rivers
22    tend to be, but not necessarily how they are?  You can
23    plot a river that you had never seen before on this
24    graph, go out and look at it, and go, hmm, well, there
25    must be some other factors in place because it doesn't
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 1    really fall where I thought it would be.
 2        You're looking confused.
 3  A.   I'm not sure I heard a question.
 4  Q.   Okay.  So this graph, I believe you said on
 5    Friday, that this graph shows where a river tends to
 6    be, based on the channel pattern and relative
 7    stability.  You could have a theoretical river and
 8    figure out kind of where you think it would fall.  If
 9    you knew some information about a river, but had never
10    seen it, you could say, okay, well, I think it's
11    probably going to be a 3b river when I go out and look
12    at it.  Right?
13  A.   Well, the difficulty I have with your
14    question is there's really very little on this graph
15    that allows you to quantify.  So I don't know that this
16    allows you to predict what a particular river would
17    look like.  It gives you sort of a framework for
18    explaining why certain rivers look the way they do.
19  Q.   Okay.  Let's move on to Slide 7.  So on this
20    river -- and did you tell us what river this was?  I
21    forget.
22  A.   Yes.  This is the Platte River.
23  Q.   So on the Platte here, is there a 2 to 3 foot
24    deep channel where you could put a boat?
25  A.   You could probably float a boat in portions
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 1    of the reach.  Over against this right bank, it tends
 2    to be a bit deep at this specific cross-section.
 3  Q.   So if this cross-section is generally
 4    representative of the rest of the river, there is a
 5    place in this braided river you could put a boat?
 6  A.   You could float a boat at that specific
 7    location.
 8  Q.   Okay.  Can you move on to next slide,
 9    Slide 8?
10  A.   Sure.
11  Q.   Do you know if this river has been deemed
12    navigable?
13  A.   I don't actually know.
14  Q.   And what river is this, again?
15  A.   This is the Copper River in Alaska.
16  Q.   Okay.  Does the Verde ever have extreme
17    braiding like this?
18        I believe you characterized this as extreme
19    braiding; is that correct?
20  A.   I probably said that, yes.
21  Q.   Does the Verde ever have extreme braiding
22    like this?  And, again, we're just talking about
23    Segment 5, I believe.
24  A.   Right.  I would say it probably doesn't ever
25    reach the extreme nature that you see in this
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 1    particular photograph.
 2  Q.   Okay.  When you're talking about Graf and the
 3    characteristics of dryland channels, there are dryland
 4    channels in states other than Arizona, correct?
 5  A.   Sure.
 6  Q.   What states generally have dryland channels?
 7  A.   Well, I would say in the United States it's
 8    generally the Southwestern states.
 9  Q.   So Utah?
10  A.   There are dryland channels in Utah.
11  Q.   California?
12  A.   Yes.
13  Q.   New Mexico?
14  A.   Yes.
15  Q.   Nevada?
16  A.   Yes.
17  Q.   And it's your opinion that the movement of
18    dryland rivers precludes navigation?
19  A.   The movement of dryland rivers?
20  Q.   The fact that a dryland channel is unstable
21    and moves around precludes navigation?
22  A.   No, that's not my opinion.
23  Q.   Okay.  I'm sorry.  I thought I read that in
24    your report.
25        So all of those states that have dryland
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 1    rivers have navigable rivers, and some of those rivers
 2    may be dryland rivers; but there's nothing inherently
 3    about a dryland river that says, no, you can't navigate
 4    it?
 5  A.   The fact that it's a dryland river does not
 6    preclude navigation.
 7  Q.   Okay.  That would have been a better
 8    question.  Thank you.
 9        So I think you've opined that the Verde
10    certainly has a tendency to multiple flow paths during
11    floods?
12  A.   Yes.
13  Q.   Okay.  But it goes back to a primarily single
14    channel?
15  A.   In some areas.
16  Q.   How much of the river -- again, we're just
17    talking about Segment 5, correct?
18  A.   Right.
19  Q.   So how much, what percentage of Segment 5
20    would you say is likely to have multiple channels in a
21    non-flood stage?
22  A.   Are we talking about current conditions or
23    natural conditions?
24  Q.   Let's talk about both.  Let's talk about
25    under natural conditions first.
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 1  A.   I haven't quantified that.  I couldn't give
 2    you a number.
 3  Q.   Less than 50 percent?
 4  A.   I couldn't give you a number.
 5  Q.   Okay.  How about under current conditions?
 6  A.   I think, as I testified earlier this morning,
 7    it probably has more of a tendency now to have more
 8    single-thread reaches just because of the effect of the
 9    reservoir regulation and the flows.  It has a more
10    stable riparian corridor.
11  Q.   But -- so how much of the river would you
12    characterize now, though, as braided?
13  A.   I haven't quantified that.
14  Q.   Okay.  But you were here for the flyover?
15  A.   I was.
16  Q.   Did you see a lot of braiding in this
17    segment?
18  A.   I saw many places with multiple channels.
19  Q.   In your opinion, if there's more than one
20    channel, that's a braid?
21  A.   Not necessarily.
22  Q.   Can you tell me how you determined whether a
23    river is braided or not?
24  A.   Well, there are many split flow reaches.  I
25    think at one point this morning I characterized this
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 1    reach of the river as an island-braided system.  So you
 2    can have more than one channel that are separated by
 3    vegetated bars, vegetated islands.  That, from a
 4    hydraulic perspective, I would probably more correctly
 5    call that a split flow reach, as opposed to a reach
 6    like some of the ones you saw where you have water
 7    shoaling over a shoal bar and you've got multiple
 8    fingers of flow going out over that shoal bar.
 9  Q.   So you would need to see three or four
10    channels over a large percentage of the river to
11    characterize it as braided or --
12  A.   I wouldn't quantify the number of braids,
13    number of individual channels.  More than one.
14  Q.   You know it when you see it?
15  A.   I think I would know it when I see it, yes.
16        CHAIRMAN NOBLE: You know, I think it's
17    about time for lunch.  I think I was at that trial.  I
18    think Judge Hardy was trying to make that decision on I
19    Am Curious (Yellow).
20        MS. HERNBRODE: When should we be back
21    from lunch, Mr. Chairman?
22        CHAIRMAN NOBLE: 1:30.
23        (A lunch recess was taken from
24        11:45 a.m. to 1:30 p.m.)
25        CHAIRMAN NOBLE: Let the record reflect
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 1    the presence of the Commissioners.
 2        Joy.
 3        BY MS. HERNBRODE: 
 4  Q.   Thank you, Mr. Chairman.
 5        All right.  Can you get your PowerPoint back
 6    up here?  I'm sorry, I forgot the exhibit number for
 7    that latest PowerPoint.  Do you know it?
 8        MR. MCGINNIS: X060, I think.
 9        BY MS. HERNBRODE: 
10  Q.   Okay, X060, and can you go to Slide 6.
11        I think you said on direct this is the
12    Mosquito Fork; is that correct?
13  A.   It is.
14  Q.   And you have a navigability opinion on the
15    Mosquito Fork for some other folks?
16  A.   I do.
17  Q.   What type of boat and draft did you opine was
18    necessary to show navigability on the Mosquito Fork?
19  A.   Well, first of all, the boat that I used for
20    the criteria boat on the Mosquito Fork was not my
21    opinion as to which boat it was.
22  Q.   Okay.
23  A.   That was the historian that we're working
24    with's opinion as to what type of boat.
25  Q.   Okay.


www.coashandcoash.com                 Phoenix, AZ


Page 2001


 1  A.   But having said that, I specifically looked
 2    at two types of boats.  One was a poling boat, which
 3    was a wooden boat.  The particular one I looked at was
 4    roughly 20 feet long, 5 feet wide at the beam.
 5        The other boat that I looked at was a power
 6    boat, slightly larger, about 30 feet in length, and
 7    powered by an outboard motor.
 8  Q.   And for the poling boat, what kind of draft
 9    does that boat require?
10  A.   I'm trying to remember the exact numbers now.
11  Q.   Does 13 sound about right?
12  A.   That sounds about right.
13  Q.   So 13 inches?
14  A.   Yeah.
15  Q.   And the tonnage that that boat carries?
16  A.   The weight of the cargo that we were to --
17    that I was -- well, that came from the opinion of the
18    historian that I was working with would be a minimum of
19    a ton.
20  Q.   Okay.  Let's move on to Slide 15.
21        These are a little more difficult.
22  A.   Oh, that's tough.
23        MR. BREEDLOVE: Do you want me to get
24    the blinds?
25        MR. SLADE: Or I can turn the lights
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 1    down.
 2        BY MS. HERNBRODE: 
 3  Q.   Where did your rapid classifications come
 4    from on this slide?
 5  A.   That came from the U.S. Forest Service
 6    document.  Let me see.  The Forest Service Boater's
 7    Guide for the Verde River.
 8  Q.   Do you know how the Williams Guide classified
 9    these rapids?
10  A.   No, I have not looked at that.
11  Q.   Okay.  Can you move to Slide 17.
12        You got this off that website that's there on
13    the bottom?
14  A.   Yes.
15  Q.   And can you read the text that is along the
16    top of this photo?
17  A.   Yes.
18  Q.   Would you please read it?  Sorry.
19  A.   Yes, I can read it, and I will.
20  Q.   Thank you.
21  A.   It says "Prefalls Rapid, Class III, appears
22    suddenly, making it hard to scout.  Supposedly you can
23    stop well upstream and scout left.  In any case, it is
24    steep but not tricky."
25  Q.   And this text was written by some guys, I
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 1    think you said, who actually have run this river?
 2  A.   I assume they have, yes.
 3  Q.   Okay.  Go on to 18 there.
 4        And will you read the text at the top of this
 5    one?
 6  A.   Yes, I will.
 7        "Verde Falls, Class V, scout left."
 8  Q.   Class V?
 9  A.   Sorry, Class IV.  Excuse me.
10  Q.   Good try, but no.
11  A.   Would you like me to continue?
12  Q.   Please keep going, yes.
13  A.   "The no-stopping zone for eagle habitat
14    starts just upstream, but you must stop to scout or
15    portage this rapid, so the sign seems out of place.
16    Different guidebooks say The Falls is either 5 feet or
17    8 feet high.  Both statements might be true at
18    different water levels.  At ultra low flows The Falls
19    is too rocky to run.  At minimum recommended flows, far
20    right is relatively straightforward.  As flow
21    increases, alternate routes become available on the
22    left.  At high flows (see YouTube videos) the holes are
23    truly monstrous."
24  Q.   Okay.  Thank you.  And then Slide 19.  And
25    will you read the top of this one?
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 1  A.   Yes, I will.
 2        "Rock Garden Rapid, a long series of moderate
 3    rock slaloms.  The no-stopping zone for eagle habitat
 4    ends shortly below this rapid.  A USFS recommended
 5    campsite is at mile 4.5 on the left."
 6  Q.   And they don't mention needing to scout Rock
 7    Garden Rapid?
 8  A.   I don't see any mention of that here.
 9  Q.   Okay.  Slide 20, please.  Will you read the
10    text at the top of this one?
11  A.   Yes.
12        "Punk Rock Rapid, AKA Turkey Gobbler,
13    Class III+.  At low flows this rapid is very rocky,
14    making it hard to work left.  At high flows the water
15    moves strongly into a midstream trap rock.  Supposedly
16    the scout is from the right bank, but from the top this
17    looks like any other generic Class II rapid on the
18    Verde.  If you neglect to stop and scout, just make
19    sure to go far left."
20  Q.   Okay.  And then could you go to Slide 21.
21        So you don't have any photos from that same
22    website for Black Hole Rapid, correct?
23  A.   No.
24  Q.   Is it because they didn't have it listed on
25    their website?
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 1  A.   I don't recall if they had one or not.  I
 2    included the other ones just as illustrations.
 3  Q.   Okay.  Can you go to Slide 26, and this is
 4    your rapid map for Segment 4, correct?
 5  A.   Yes.
 6  Q.   And did you read the section of the Williams
 7    Guide that applies to this segment?
 8  A.   I'm not familiar with what the Williams Guide
 9    says about this section.
10  Q.   Okay.  And did you get your classifications
11    from the same place on this one, from the Forest
12    Service Guide?
13  A.   Yes.
14  Q.   So you would disagree then with Mr. Burtell
15    about the number and ratings of rapids in this segment?
16  A.   I don't know what Mr. Burtell had to say
17    about it.  I don't recall.
18  Q.   Okay.  He used the Williams Guide.
19  A.   Okay.
20  Q.   So how do you explain the sort of difference
21    between those two guides?  Are different rapids
22    differently classified at different water levels?
23  A.   Could be different water levels.  Could be
24    different people's viewpoint on how challenging it is
25    with modern recreational boats to paddle those rapids.
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 1  Q.   Move to Slide 33.
 2  A.   Okay.
 3  Q.   This is the photo of your Study Site 1 for
 4    the MEI 2003 study, correct?
 5  A.   Yes.
 6  Q.   And you talked about one hydraulic control on
 7    the downstream end of your site.  Are there other
 8    controls within the site?
 9  A.   Yes.  It varies with water level, but the
10    riffles within the reach are hydraulic controls,
11    particularly at low flows.
12  Q.   But most of the site is pool?  In terms of
13    like how many feet is pool and how many feet is riffle,
14    is most of this site pool?
15  A.   More of this site would be in the pool
16    category than the riffle category.
17  Q.   And that's common sort of river-wide; more of
18    the river is in pools than in riffles?
19  A.   I think that's fair.
20  Q.   Slide 34.  So I think you said -- I can't
21    read it from here, but this reflects between 250 and
22    300 cfs, correct?
23  A.   That's roughly correct, yeah.
24  Q.   And there would be more water if we were in a
25    natural condition, correct?
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 1  A.   There probably would, yes.
 2  Q.   And so the water would be a little deeper?
 3  A.   That's correct.
 4  Q.   Can you explain how you made this?  Like what
 5    is the fieldwork that is associated with coming up with
 6    a graph like this?
 7  A.   Well, first of all, this graph reflects a
 8    combination of field data and computer-modeled
 9    information.  The specific fieldwork involves surveying
10    cross-sections of the river.  These would be
11    topographic profiles that would run across the river
12    perpendicular to the direction of flow.
13        There's some element of the bed material
14    sampling involved here because that controls the
15    hydraulic roughness, and so we consider that when we
16    set the roughness coefficients in the model.
17  Q.   So I'm trying to dumb this down to sort of my
18    level here.
19        You basically have a guy on the shore
20    standing with one of those surveying things and
21    somebody with a rod walking across the river, or just
22    somebody with a rod walking across the river?
23  A.   I don't recall at -- this was about the time
24    when we made the transition from using conventional
25    survey equipment to GPS, global positioning system,
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 1    equipment.  I don't remember which technique we used at
 2    this particular site.
 3  Q.   It does involve some guy with a pole, either
 4    way?
 5  A.   It involves an individual going across the
 6    river setting the pole, the rod, down at specific
 7    locations, yes.
 8  Q.   Okay.  So whoever walked across the river, is
 9    it possible they could have missed a spot that was
10    actually the lowest depth as they go across?  Because
11    you're not sort of dragging it across; you're doing it
12    every foot or so, every 6 inches or so, every time you
13    feel a difference in depth?  How are you deciding when
14    you put that pole down?
15  A.   Well, the objective of the survey is to
16    accurately record the ground profile across the
17    cross-section.  So the spacing between shots varies
18    depending on how irregular the topography is.
19        Is it possible they missed the deepest spot?
20    You know, anything is possible.  It's highly unlikely
21    because that's one of the key points in the survey that
22    the surveyors are instructed to collect data on.
23  Q.   Can you go, I think it's 35.  I missed it.
24    No, I'm sorry, this one is it.
25        I see that there some dots that are not on
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 1    the line here at the far right-hand side of Slide 34?
 2  A.   I'm not sure what you're referring to.
 3  Q.   So there are these square dots --
 4  A.   Yes.
 5  Q.   -- across the top line, which I assume are
 6    the places where you measured depth?
 7  A.   No, actually --
 8  Q.   It says "Measured REW," right?  That.
 9  A.   Yes.
10  Q.   So I'm asking about these dots over here.
11  A.   Right.
12  Q.   These dots all seem to run along at the same
13    place as your line.
14  A.   Right.
15  Q.   These dots don't.
16  A.   Right.
17  Q.   Why are these dots not on the line?
18  A.   For some reason the edge of the water at
19    those cross-sections varied from -- well, I should say
20    that the other way around.
21        The computer prediction of what the water
22    surface would be at that location was different from
23    what was actually measured.
24  Q.   Okay.  So what's the plus or minus on your
25    accuracy for this table?  Is it 1 foot, half a foot?
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 1  A.   If you consider that data set in its
 2    aggregate, it's within a few tenths.  There are a few
 3    odd points that fall outside that range, but for the
 4    most part, it's within a few tenths.
 5  Q.   And those odd points are like a foot
 6    different from your model?
 7  A.   There are a few cases where it's up to a foot
 8    different.
 9  Q.   Okay.  Can you pull up Slide 38.
10        This is your annual flow photo, and I would
11    like to talk a little bit about the historic accounts
12    we have, and I recognize you didn't focus on them in
13    your report or anything, but look at the years in which
14    they took place.
15        So the first one I would like to talk about
16    is the Day brothers, who went down the Verde in 1891
17    and '92, at least that's their recorded trip.
18        So 1891 looks like a pretty big flow year,
19    correct?
20  A.   It appears to be, yes.
21  Q.   But they had five previous accounts, and we
22    don't really have data for five previous years on this
23    chart, correct?
24  A.   There are only two years before 1891.
25  Q.   Okay.  So we also have Fogel and his friend
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 1    in 1931.  What kind of year was 1931?
 2  A.   It looks like it's a medium year.
 3  Q.   Okay.  We have a 1903 account from Dr. Ralph
 4    Palmer.  What was 1903 like?
 5        It looks like also a medium sort of year; is
 6    that correct?
 7  A.   Yes, I would say.
 8  Q.   And then we have Hooker, Cox, Smith and
 9    Miller in 1905.  What kind of year was 1905?
10  A.   That was a big year.
11  Q.   Okay.  And we have Stevens and Webber in
12    1917.  I can't tell if that's a medium year or a
13    moderately big year.
14  A.   Looks like a pretty big year.
15  Q.   Okay.  And then the aerials you showed us
16    were from 1934; is that correct?
17  A.   That's correct.
18  Q.   Okay.  So 1934, really low year?
19        Yes?
20  A.   1934 was a low year.
21  Q.   Okay.  Can you go to Slide 44, please.
22        I believe you said that the riffle in this
23    photo was very shallow.  How shallow is very shallow?
24  A.   I can't tell from this photograph.
25  Q.   You can't tell depth of a river from a
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 1    photograph?
 2  A.   I wouldn't necessarily say that, but I
 3    couldn't quantify what the actual depth over that
 4    riffle is from this photograph.
 5  Q.   Can you give me a range?
 6  A.   I would be surprised if it was more than a
 7    foot.
 8  Q.   Because?
 9  A.   Just based on my knowledge of the river and
10    what I see in the photograph, I don't think it's deeper
11    than that.  I can see water breaking, the whitewater in
12    there and so on.  If you have breaking water over
13    cobbles like that, it would be surprising, with a
14    fairly flat reach like that, to have a depth of greater
15    then a foot or so.  Depends on the size of the cobbles,
16    of course, but...
17  Q.   So you can have breaking water at higher
18    depths?
19  A.   Sure.
20  Q.   At what depth does breaking water no longer
21    happen?  Is there a maximum depth for a riffle; like
22    you can't have a riffle if it's at least 5 feet deep,
23    10 feet deep; or can you have a riffle at 5 or 10 feet?
24  A.   You can have a riffle at 5 or 10 feet.
25  Q.   Okay.  So we know for certain that the
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 1    riffles are shallower than the pool portions?
 2  A.   Yes.
 3  Q.   But you can't tell me for sure how shallow?
 4  A.   I can't quantify the actual depths in that
 5    riffle from this photograph, no.
 6  Q.   Okay.  Go to 35.  I realize that's backwards.
 7    I apologize.
 8  A.   35?
 9  Q.   35, yes.
10        And you have several of these for each one of
11    your -- one of these for each one of your sites, so I'm
12    only going to ask you one set of questions, but I'm
13    talking about this 35, Slide 47, and Slide 50.
14        These are average depths, not maximum depths,
15    correct?
16  A.   That's correct.
17  Q.   Okay.  So they're not the depth of the -- I
18    think you pronounce thalweg differently than we've been
19    pronouncing it, so how do you pronounce it?
20  A.   Thalweg.  It's the German pronunciation.
21  Q.   Okay.  Average necessarily means that half of
22    the area is deeper and half is shallower, correct?
23  A.   I'm not sure it necessarily means that.  It
24    means it's the average.  The median depth would be half
25    would be shallower and half would be deeper.  It
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 1    depends on the shape of the cross-section whether
 2    that's actually the average.
 3  Q.   But at least some of it is shallower and some
 4    of it is deeper?
 5  A.   Yes.
 6  Q.   And if you have -- well, I won't go there.
 7    That's too much math for me.
 8        Okay, let's look at Slide 53, please.
 9        With this photo, would you describe the wet
10    part of this river as very braided?
11  A.   There are portions in this photo that are
12    quite braided, yes.
13  Q.   But would you describe the entire bit shown
14    in this photo as very braided?
15  A.   No.
16  Q.   Okay.  Can you turn to Slide 74.
17  A.   Okay.
18  Q.   That wasn't the one I wanted.  Can you go
19    back one?  Okay.  That's the one I wanted, 73.
20        We have had some discussion about gages and
21    their relation to the rating curve.  I understand that
22    gages are typically located in pools, correct?
23  A.   Not necessarily.
24  Q.   At least the ones on the Verde that you're
25    familiar with located in pools?
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 1  A.   I'm not sure you would describe the location
 2    of these, of the stilling well at that gage, prior to
 3    1992, as being in a pool.  It's a confined low flow
 4    part of the channel.  I'm not sure it's necessarily a
 5    pool.
 6  Q.   Would you describe it then as a riffle?
 7  A.   No.
 8  Q.   Okay.  That's what I'm trying to get at.  Is
 9    it in a pool or is it in a riffle?
10  A.   Gages would not typically be located in a
11    riffle.
12  Q.   Okay.  And please tell me if I get this
13    wrong, because this is hydrology for lawyers, which is
14    kind of scary.  I understand that there is some kind of
15    float inside of the gage that tells you the -- gives
16    you a level.  So when the river goes up, the float goes
17    up; when the river goes down, the flow goes down?
18  A.   There are different types of gage
19    instruments, but the general proposition that it reads
20    a higher level when the river goes up than it does when
21    it's low is true.
22  Q.   But the number that is reflected in that,
23    when you say gage height is at 10, that doesn't
24    necessarily mean the river is 10 feet deep right there?
25  A.   No, it doesn't.
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 1  Q.   It's kind of a random set of numbers.  I'm
 2    sure there's some reason for it, but it's not directly
 3    related to depth?
 4  A.   Well, they establish a, what's called, gage
 5    zero --
 6  Q.   Right.
 7  A.   -- that is just an arbitrary datum that's
 8    below the bottom of the river so they don't measure
 9    negative stages, basically.
10  Q.   Okay.  And then when you go to develop the
11    rating curve, the rating curve is based on where in the
12    river?  Is it at where the gage is, or is it downstream
13    at the control?
14        The depth established for the rating curve.
15    So that you know that when the gage says 5, that means
16    on the rating curve you've got a depth of a foot.
17    Where is that foot measurement correlated to?
18  A.   Well, first of all, the data from the gage
19    doesn't tell you what the depth is at the gage.  It
20    only tells you what the height of the water surface is
21    relative to that arbitrary gage zero level that they
22    establish for the gage.
23  Q.   Right.  So how do you get from that height to
24    a depth?
25  A.   Well, you would have to know what the shape
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 1    of the cross-section is at the point where the
 2    measurement's taken.
 3  Q.   And where is the point where the measurement
 4    is taken?
 5  A.   The continuous recordings at the Tangle Creek
 6    gage are taken right adjacent to the gage house.  They
 7    have an instrument.  I'm not sure if it's an electronic
 8    gage or if it's a float-type gage, as you earlier
 9    suggested, at the site; but it goes out into the river
10    pretty much adjacent to where the gage house is, where
11    I have it marked on the maps.
12  Q.   Okay.  But when you look at a rating curve
13    for the Tangle Creek gage --
14  A.   Yes.
15  Q.   -- is it measuring in that pool where the
16    gage is, or is it measuring at the control point?  Is
17    it measuring at the riffle or somewhere around the
18    riffle?
19  A.   It's measuring the water surface at the
20    location of the gage.
21  Q.   You're telling me the rating curve shows you
22    the depth at the location of the gage, the depth of
23    water at the location of the gage?
24  A.   No, that's not what I'm telling you.
25  Q.   Okay.  That's what I'm trying to figure out,
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 1    where that rating curve number applies to.
 2  A.   The rating curve number tells you the gage
 3    height, the height of the water surface at the location
 4    of the gage.
 5  Q.   But it also tells you -- it gives you a depth
 6    number, does it not?
 7  A.   No.
 8  Q.   The rating curve does not give you a depth
 9    number?
10  A.   No.
11  Q.   Okay.  Then that's where I'm going horribly
12    wrong.  Thank you.
13  A.   You're welcome.
14  Q.   All right.  I think we're going to switch
15    computers on you now.  It will just take a moment.
16        Debi, if you could pull up 13, please.  This
17    is from X011-68, Figure 5.3, Page 5.5.  For those of us
18    smart people who don't have the exhibit numbers
19    memorized, that's the Inundation and Substrate
20    Stability Study, which I believe is your MEI 2003.
21  A.   Yes.
22  Q.   Okay.  In your report you talk about a couple
23    different types of channel; active, chute, low flow,
24    and main.  Can you show us on this what you mean by
25    those different types of channels?
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 1  A.   Well, they're labeled on the plot, most of
 2    the categories that you talked about.
 3        So what we characterized as the main channel
 4    is this central part here that runs from about Station,
 5    looks like, 200ish over to about 800.  There's a low
 6    bar adjacent to what we characterize as the main
 7    channel at that cross-section.  Then there's a high bar
 8    on the right side, and then there's a chute channel on
 9    the back side of that high bar.
10  Q.   And so when you talk about main channel, is
11    that the same as the low flow channel?
12  A.   No, it's not the same as the low flow
13    channel.
14  Q.   Okay.  What's the difference?
15  A.   Well, the low flow channel would be -- could
16    be any of several channels down in the bottom that
17    would be inundated during low flows.
18  Q.   Okay.  And what about the active channel?
19  A.   The active channel is a little bit more of a
20    fuzzy term, but it's probably mostly synonymous with
21    the main channel.  It's the part that is activated when
22    you have really high flow -- not really high flows;
23    moderately high flows where the sediment moves around.
24  Q.   When you boat a river, what part of the
25    channel do you put your boat on?
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 1  A.   Depends on how much water's in the river and
 2    where I'm trying to go.
 3  Q.   So at -- I can't read these numbers --
 4    1,000 cfs, it looks like you could put your boat in any
 5    one of three channels?
 6        1,000 cfs I think is the lowest number there;
 7    is that correct?
 8  A.   1,000 is the lowest water surface, yes.
 9  Q.   Okay.  Any one of those three channels, could
10    you put your boat in?
11  A.   There are three channels there at 1,000 cfs.
12  Q.   Okay.  And up to about 10,000 cfs, you're
13    definitely just boating in the main channel?
14  A.   Yes.
15  Q.   But if you had a couple of feet of flow over
16    there in the chute channel, you could boat over there
17    too?
18  A.   I presume.  Depends on what's on the ends,
19    but if there's 2 feet of water in there, you could
20    probably float a boat in it.
21  Q.   You said that you disagreed with Jon about
22    channel pattern mattering for navigability, and I
23    really didn't understand your answer on direct.  Why,
24    if you could boat in the chute channel, you can boat in
25    the low flow channel, does not seem like channel
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 1    pattern makes a big difference to navigability?
 2  A.   Well, you can't really answer the complete
 3    question of navigability by looking at the conditions
 4    at a single cross-section.  You have to look at the
 5    longitudinal profile of the river and other things that
 6    are happening away from the cross-section.  Just
 7    because I can float my boat at one specific point
 8    doesn't mean that I can navigate the river at that same
 9    flow.
10  Q.   So it would be good to go out and look at the
11    entire river before determining navigability?
12  A.   Well, it's good to look at the reach that
13    you're concerned about.
14  Q.   Okay.  I think you said at the Gila hearing
15    that, in your opinion, the Colorado River above Yuma is
16    not navigable.  Is that still correct?
17  A.   The Colorado River above Yuma.
18  Q.   Yuma.
19        I'm fairly confident you said the Colorado
20    River up to Yuma you believe was navigable.
21  A.   I don't recall the specific conversation.
22    I'll take your word for it.
23  Q.   Okay.  Do you agree that the Colorado River
24    up to Yuma is navigable or was navigable?
25  A.   I believe there's good evidence that it's
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 1    been navigated by large boats.  Whether it's legally
 2    navigable, I'm not entirely sure.
 3  Q.   Okay.  Above Yuma at Blythe?
 4  A.   I don't know.
 5  Q.   Parker?
 6  A.   I don't know.
 7  Q.   Okay.  Any other spot above that through the
 8    Grand Canyon?
 9  A.   I don't know the legal status of the
10    navigability determinations on that part of the
11    Colorado.
12  Q.   Does quicksand impact your ability to use a
13    boat on a river?
14  A.   Does quicksand?
15  Q.   Yeah, the presence of quicksand on a river
16    impact your ability to use a boat on that river?
17  A.   Without more information about where the
18    quicksand is and what the river looks like where you're
19    talking about, I don't even know how I would answer
20    your question.
21  Q.   Can you think of any circumstance where
22    quicksand would prevent you from boating on a river?
23  A.   Well, if you have quicksand that's exposed at
24    the surface, that means you don't have very much water,
25    so I would certainly assume if you have quicksand at
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 1    the surface, you would have a very difficult time
 2    boating through that.
 3  Q.   Well, absent quicksand being at the surface
 4    and, thus, having no water, can you think of a
 5    circumstance where quicksand would impact your ability
 6    to boat on a river?
 7        Do you need -- if you're floating over
 8    quicksand in a foot of water, does it matter whether
 9    it's quicksand or regular sand?
10  A.   If you're floating over it and you're not
11    touching the bottom, I don't see why that would impact
12    your ability to move your boat.
13  Q.   I can't remember.  Do you own any canoes?
14  A.   Do I own a canoe?
15  Q.   Yes.
16  A.   I do not own a canoe.
17  Q.   You've used a canoe, though --
18  A.   Yes.
19  Q.   -- in your boating experience?
20  A.   Yes.
21  Q.   Okay.  Do you know how much water it takes to
22    float a modern canoe?
23  A.   Depends on the size of the canoe and the
24    weight of the people and equipment that is in the
25    canoe.
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 1  Q.   We've seen a couple of different graphs by a
 2    couple of different federal entities about how much
 3    water is necessary to float a modern canoe.  Do you
 4    have any reason to disagree with those graphs?
 5  A.   You would have to show me the specific
 6    document you're talking about.
 7  Q.   Okay.  We'll get down to those later.
 8        Do you have any idea how much water it would
 9    take for a historic canoe?
10  A.   Same answer.
11  Q.   Have you ever used a dugout wooden bark or
12    canvas canoe?
13  A.   Have I ever used one?
14  Q.   Yes.
15  A.   No, I don't believe I have.
16  Q.   Have you ever used a wooden or canvas
17    flatboat?
18  A.   No, I don't believe I have.
19  Q.   Do you know how much water would be required
20    to float any of those boats?
21  A.   Same answer.
22  Q.   Okay.  So, no, you don't know?  Depends on
23    the size of the boat?
24  A.   If you tell me the specifics, I could tell
25    you how much water it would take.


www.coashandcoash.com                 Phoenix, AZ


Page 2025


 1  Q.   16-foot canoe, 400 pounds of gear.
 2  A.   And what are the other dimensions of the
 3    canoe, and what is the shape of the bottom?
 4  Q.   It's a river canoe, so it's got a little bit
 5    of a rocker on it.  I don't know; how wide is a canoe?
 6    3 feet wide, 16 feet long.
 7  A.   Well, the variability in the parameters you
 8    have given me are more than I would be able to use to
 9    come up with a specific number.  If you give me
10    specific weights and you give me specific dimensions, I
11    could sit down and make a calculation of how much water
12    it would take.
13  Q.   Or you could just put a boat in the water and
14    see how much depth it required to float it?
15  A.   You could sure do that too.
16  Q.   Okay.  Let's talk a little bit about your
17    opinion of navigability.
18        What do you need for a river to be deemed
19    navigable in your opinion?  What kind of criteria are
20    you applying?  I believe you mentioned this morning a
21    2 foot depth; is that correct?
22  A.   I've seen that number referenced in a number
23    of locations, yes.
24  Q.   Okay.  But you opined the Verde wasn't
25    navigable, so there must be some criteria that it
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 1    didn't meet, so I'm trying to figure out what criteria
 2    you have.
 3  A.   Well, I think if you -- well, first of all,
 4    you're trying to narrow it down to simply a question of
 5    the flow depths, and there's a lot more to it than just
 6    simple depth of flow in the river.
 7  Q.   Well, that was an example, but I'm assuming
 8    there are other criteria, so I'm hoping you'll give
 9    them to me.
10  A.   You want all of the criteria that I --
11  Q.   All of your criteria for navigability.
12  A.   Well, first of all, I go back to the
13    definitions, and we read the definition.  You can put
14    it back up; in terms of was it navigable or
15    susceptible, was it actually used or was it susceptible
16    to being used by the types of boats that were used for
17    commercial navigation at the date of statehood, and the
18    river has to be in its ordinary and natural condition.
19  Q.   Okay.  So what types of boats were used
20    for commercial navigation at the date of Arizona
21    statehood.
22  A.   Well, frankly, on the Verde River I've seen
23    very little evidence of any boats being used for
24    commercial navigation on the Verde River.  So I can't
25    give you an answer to that.  I'm not aware of any.
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 1  Q.   Well, we had the Day brothers, who were
 2    commercially trapping.  Would that be a commercial use,
 3    in your mind?
 4  A.   That's your characterization.  I'm not
 5    familiar with the Day brothers.
 6  Q.   If they were trapping for profit, would that
 7    be commercial navigation?
 8  A.   It could be.  But, again, you're getting off
 9    into legal determinations.  I'm not an attorney, and
10    I'm not here to interpret the law in terms of what
11    constitutes that aspect of commercial navigation.  If
12    they were trapping for commercial purposes and that
13    fits the definition, then I suppose so.
14  Q.   Well, you opined in your report and in your
15    PowerPoint several times that the Verde is not suitable
16    for the types of craft that were used commercially at
17    statehood; but you never anywhere in your report say
18    what type of craft those are.
19        So I'm trying to figure out what type of
20    craft you're talking about and what the requirements
21    for navigability were.
22  A.   Well, the standard for navigation, from a
23    commercial standpoint, would be the types of boats that
24    could haul cargo and -- well, I shouldn't say and.  Who
25    could haul cargo, and these would have to be craft that
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 1    would be big enough to handle a useful amount of that
 2    type of material.
 3  Q.   So can a canoe haul cargo?
 4  A.   A canoe can haul cargo.
 5  Q.   A useful amount of cargo?
 6  A.   Depends on your purpose.
 7  Q.   Any purpose.  Can you use a canoe for a
 8    commercial purpose?
 9  A.   You can use a canoe for commercial purposes,
10    sure.
11  Q.   Is that the type of boat you were talking
12    about when you talked about the Verde was not useful
13    for commercial purpose?
14  A.   Well, again, I think there's a lot more to it
15    than just the question of could I get a canoe down the
16    river with some load of cargo.  I don't think that's
17    the complete standard.
18  Q.   Okay.  So what's the rest of your standard?
19  A.   Well, you need to have reliable flows.  You
20    need to be able to navigate, work through long enough
21    reaches so that you're not continually having to drag
22    and portage around obstacles.  I think that's the
23    primary thing that I would say.
24  Q.   So if you don't have to drag, if you don't
25    have to portage, then that would be sufficient depth
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 1    for commercial navigation?
 2  A.   With the type of boats that --
 3  Q.   Your requirement isn't a steamboat, or are
 4    you requiring that a steamboat be useful?
 5  A.   I certainly would not require that a
 6    steamboat be.
 7  Q.   Okay.  Something less than that?
 8  A.   Yes.
 9  Q.   Is there any circumstance where a pool and
10    riffle river could be navigable?  There are going to be
11    shallower places, deeper places.  Does that always mean
12    that that river's not navigable?
13  A.   Not necessarily.
14  Q.   Can meandering rivers ever be navigable?
15  A.   Sure.
16  Q.   Small rivers?
17  A.   You'll have to define small.
18  Q.   I can't.
19        Can a large river ever be nonnavigable?
20  A.   Sure.
21  Q.   How come?
22  A.   In the extreme case, Niagara Falls I doubt
23    would be navigable, so -- and that's a pretty big
24    river.
25  Q.   Would it surprise you that Niagara Falls is
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 1    actually navigable?
 2  A.   That would actually surprise me, yes.
 3  Q.   Can rivers subject to drought, freezing, or
 4    flood ever be navigable?
 5  A.   All rivers are subject to drought.  I can
 6    think of no rivers that aren't subject to flood.  There
 7    are many rivers that are subject to freezing.
 8  Q.   And in colder climates than this one, rivers
 9    can be frozen for months at a time; is that correct?
10  A.   Yes.
11  Q.   Okay.  You testified on the Gila that a
12    braided river can be navigable if the water is deep
13    enough.  Do you still believe that to be true?
14  A.   Yes.
15  Q.   And Dr. Schumm also agreed that was true?
16  A.   I believe he did.
17  Q.   Okay.  If a road runs next to a river, does
18    that make it nonnavigable?
19  A.   Not necessarily.
20  Q.   What about a railroad?
21  A.   Same answer.
22  Q.   Does it indicate, really, anything about the
23    river's characteristics?
24  A.   Not necessarily.  It could, though.
25  Q.   Debi, can you pull up 1, please.
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 1        Dr. Littlefield shows many photos in his
 2    report -- I'm sorry, this is X002, Page 129.
 3        CHAIRMAN NOBLE: Hey, we're on the same
 4    page.
 5        BY MS. HERNBRODE: 
 6  Q.   I like that.
 7        Dr. Littlefield shows many photos in his
 8    report of the flatboats used by Powell and, also, by
 9    Wheeler in 1871 on the Colorado.  Were these types of
10    boats commonly used for trade and travel at or before
11    Arizona statehood?
12        Would this be the kind of boat that you think
13    would be useful for trade or travel purposes at the
14    time of statehood?
15  A.   It could have been.
16  Q.   Do you know how much cargo capacity those
17    boats had?
18  A.   I don't know specifically.
19  Q.   If, for instance, they had about a ton of
20    cargo capacity, would that help you make a
21    determination?
22  A.   If they were carrying a ton of cargo, I would
23    say that's probably -- that could fit the definition.
24  Q.   Okay.  Is paid exploration a trade and travel
25    use, in your mind?
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 1  A.   Paid exploration?
 2  Q.   Well, these guys were being paid by the
 3    Federal Government to explore and map.  Would that be a
 4    trade and travel use?
 5  A.   Now you're getting into the legal language
 6    again, and I can't answer your question.
 7  Q.   Okay.  Debi, can you turn to 2, which will be
 8    X002, Page 134.
 9        These are Wheeler's boats.  Do those look
10    like boats that could be used for trade and travel
11    purposes at the time of statehood?
12  A.   I could imagine that, yes.
13  Q.   Were canoes made of canvas, wood, and bark
14    available at the time of Arizona statehood?
15  A.   Available where?
16  Q.   In Arizona.
17  A.   I suppose they could have been.
18  Q.   Were kayaks available at the time of Arizona
19    statehood?
20  A.   I've never seen historical evidence of a
21    kayak; but I'm not a historian, so they could have been
22    here.  I don't know.
23  Q.   Do you know if they were available in other
24    parts of the nation in 1912?
25  A.   I'm sure there were kayaks around, yes.
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 1  Q.   And do you know if they got shipped places
 2    via railroad?
 3  A.   I'm sure they did.
 4  Q.   Okay.  Were inflatable boats available at the
 5    time of Arizona statehood?
 6  A.   There probably were some inflatable boats
 7    around, but they were very, very uncommon.
 8  Q.   Were flatboats of wood and canvas available
 9    at the time of statehood?
10  A.   I expect they were.
11  Q.   And in the early 1900s, were all of these
12    types of boats commonly used for trade and travel?
13  A.   In Arizona?
14  Q.   Yes.
15  A.   I doubt it.
16  Q.   Which ones?
17  A.   Well, as I said, from the historical evidence
18    that I've seen, listening to the testimony here, I see
19    very little evidence of commercial navigation,
20    specifically on the Verde River.  So I think from that
21    I would say they were not commonly used.
22  Q.   Well, so what are you looking for when you
23    want to find evidence of commercial navigation?  What
24    are your requirements there?
25  A.   Well, the boats were used to transport goods
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 1    or people for commercial purposes.
 2  Q.   Is a single trip enough?
 3  A.   I can't answer that question.
 4  Q.   Okay.  But you've opined the Verde is not
 5    navigable, so you did answer the question at some
 6    point, because the Verde came up short.  I'm trying to
 7    figure out how it came up short.  So --
 8  A.   Well, as I've said several times, there's --
 9    well, was there a question?
10  Q.   You don't know what types of boats were
11    commonly used for trade and travel in Arizona at the
12    time of statehood, correct?
13        Is that what you've just been telling me; you
14    don't know what types of boats were used for trade and
15    travel in Arizona at the time of statehood?
16  A.   I'm saying that with respect at least to the
17    Verde River and the Gila that we talked about in the
18    last hearing, I've seen little evidence of boating for
19    commercial purposes on those rivers.
20  Q.   I'm asking you what types of boats, though,
21    we would need to be looking for at the time of -- that
22    we would need to be looking for use, to be used on
23    those rivers.
24        So is -- I'm trying to understand how you can
25    have an opinion on navigability when you don't -- when
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 1    there are no types of boats that could meet the
 2    criteria.
 3        So you said that canoes were available in
 4    Arizona?
 5  A.   Yes.
 6  Q.   And that they could be used for trade and
 7    travel?
 8  A.   Under some circumstances, yes.
 9  Q.   So if we have evidence of canoes being used
10    on the Verde, that would be evidence of commercial use?
11  A.   I did not say that.
12  Q.   Okay.  So what is -- I realize that you
13    didn't say that.  I'm trying to understand why you
14    didn't say that, why you disagree with that statement.
15  A.   A few odd uses of a boat on some reaches of a
16    river does not constitute navigability, in my opinion.
17    And based on the data that I've shown, the information
18    that I have presented, the things that I've talked
19    about, the Verde River, there's shallow spots, there
20    are obstructions to travel.  It would make it very
21    difficult to use that river for commercial purposes
22    with any type of boat.
23  Q.   So it needs to be repeatable, is what you're
24    telling me?
25  A.   I think it -- yes, I think it does need to be
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 1    repeatable.
 2  Q.   Do you have a threshold number of times --
 3  A.   I don't.
 4  Q.   -- you need to be able to do it in a row?
 5  A.   No.
 6  Q.   Do you have a threshold number of months that
 7    it needs to be susceptible to use?
 8  A.   No.
 9  Q.   Did you do any research on the types of boats
10    commonly used for trade and travel at the time of
11    Arizona statehood?
12  A.   No, I did not do research on that matter.
13  Q.   Okay.  And I apologize if I already asked you
14    this, because I think I jumped ahead somewhere.
15        How much cargo would a boat need to carry to
16    be, in your mind, useful for commercial navigation?
17  A.   I can't give you an answer to that.
18  Q.   300 pounds, 400 pounds, 500 pounds?
19  A.   Those are your words.
20  Q.   You have absolutely no numbers in mind?
21  A.   I did not try to quantify that number with
22    respect to the Verde River.
23  Q.   Okay.  Would you agree that a trip where
24    passengers paid a guide and for the rental of boats, is
25    that a commercial use?
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 1  A.   Yes, I think that would be a commercial use.
 2  Q.   Debi, can you pull up 3?
 3        This is X017-107, Slide 116.  This is from
 4    Mr. Fuller's boating PowerPoint.
 5        Do you remember seeing this slide?
 6  A.   Yes, I do.
 7  Q.   Do you have any reason to disagree with the
 8    depths that are listed here for these various types of
 9    boats?
10  A.   Well, I think these are exaggeratedly small
11    numbers that would probably constitute what it takes to
12    float that type of boat with a light load in fairly
13    flat water.
14  Q.   Specifically, which one of those numbers do
15    you think is that, and why?
16  A.   Well, for example, a modern canoe,
17    three-tenths of a foot would be -- what would
18    three-tenths be?  It would be a little over 4 inches.
19  Q.   Uh-huh.
20  A.   If you had flat water and you set the boat in
21    there and you didn't have a huge load on it, it
22    probably would not touch the bottom; but if you tried
23    to go over any areas that have any profile to it, any
24    changes in gradient along the river, you would be
25    dragging bottom at that depth, I'm sure.
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 1  Q.   All right.  Debi, can you go to 4.  This is
 2    Slide 117, also from Mr. Fuller's boating PowerPoint,
 3    X017-107.
 4        Do you have any reason to disagree with these
 5    numbers?
 6  A.   The same answer.
 7  Q.   So, no, empty and in flat water; is that
 8    correct?
 9  A.   Yes.
10  Q.   On Page 14 of your report, you conclude that
11    rapids and riffles would present significant
12    impediments to navigation by historical watercraft,
13    correct?
14        Do you have your report in front of you?
15  A.   I do.  Which page is it, you said?
16  Q.   14.  It's the last paragraph there.  You
17    conclude rapids and riffles represent significant
18    impediments to navigation by historical watercraft?
19  A.   Yes.
20  Q.   Can you explain to me what about a riffle
21    presents a significant impediment to navigation in a
22    historical canoe or flatboat?
23  A.   Shallow flows.
24  Q.   Is there a difference between a riffle and a
25    rapid?
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 1  A.   Generally, yes.  The rapid would be a sharper
 2    drop and would be rougher water, typically, than a
 3    riffle.
 4  Q.   And is that in your experience as a
 5    hydrologist or a boater or both?
 6  A.   Both.
 7  Q.   Okay.  So the significant impediment to
 8    navigation for a riffle is that it's shallower?
 9  A.   Yes.
10  Q.   Anything else?
11  A.   That's the primary reason.
12  Q.   So if the minimum depth at a riffle is
13    2 feet, would that present an impediment to navigation?
14  A.   Again, it depends on the boat you're using.
15  Q.   For a canoe or a flatboat.
16  A.   I have little doubt that you could go over
17    a -- through a riffle with 2 feet of depth throughout
18    the riffle with a flatboat or a canoe.
19  Q.   Well, and when you say throughout the riffle,
20    you mean that there is a path down the riffle that is
21    2 feet in depth; not that the whole width of the riffle
22    has to be 2 feet?
23  A.   Yes.
24  Q.   Okay.  Similarly, on Page 16 of your report,
25    you conclude that historical craft could not have
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 1    managed the Class II or III rapids in Segment 4.  Why
 2    do you conclude that?
 3  A.   Would you state the question, again, please?
 4  Q.   I believe that here you conclude that
 5    historical craft could not have managed Class II or III
 6    rapids that are located in Segment 4.
 7  A.   I don't see any language here that says that.
 8  Q.   I believe it's at the end of that first
 9    paragraph.
10        Well, let's just ask it this way:  Could
11    historic craft manage Class II or III rapids?
12  A.   Depends on the flow level.  Depends on which
13    craft.
14  Q.   Canoe, medium flow.
15  A.   Some of the riffles they could have made it
16    through; others it would have been very challenging.
17  Q.   Is there such thing as a Class III riffle?
18  A.   Did you restrict your question to a Class III
19    rapid?
20  Q.   Well, you said that some of the riffles would
21    have presented problems.  I was asking you about
22    rapids.
23  A.   Okay.
24  Q.   About Class II and III rapids.
25        But from the way you answered, it sounded to
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 1    me like you thought a riffle could be classed as a II
 2    or a III.  Is that not correct?
 3  A.   I think we're having a communication issue
 4    here.
 5  Q.   I think so too.
 6  A.   Maybe you can rephrase the question.
 7  Q.   Okay.  Are riffles generally classed as
 8    Class I and maybe low Class IIs?
 9  A.   That's probably a fair statement.
10  Q.   So when we're talking about a Class III or a
11    IV, it would be a rapid, not a riffle?
12  A.   It would most likely be a rapid, yes.
13  Q.   So I've lost track of your answer so we'll
14    just go back again.
15        Could historical craft have managed a
16    Class II or III rapid?
17  A.   And, again, I'll give you the same answer.
18    It depends on the craft and it depends on the rapid and
19    it depends on the flow level.
20  Q.   Well, you conclude they couldn't have.
21  A.   I did not conclude that.
22  Q.   Okay.  So you would admit then that historic
23    craft could have negotiated Class II and III rapids?
24  A.   I didn't admit that either.
25  Q.   You don't know?


www.coashandcoash.com                 Phoenix, AZ


Min-U-Script® (38) Pages 2038 - 2041







In the Matter of the Navigability of the Verde River 
NO. 04-009-NAV


Administrative Hearing, Volume 9
February 23, 2015


Page 2042


 1  A.   It depends on the boat, which specific craft
 2    you're talking about.  It depends on the flow level.
 3    And it depends on the character of the rapid and
 4    probably the skill of the boatman.
 5  Q.   So in order for a river to be deemed
 6    navigable, we have to have evidence, we have to have
 7    historical evidence from over 100 years ago of exactly
 8    what shape a boat is that's going down, exactly the
 9    skills of the boater, and exactly its length and width
10    for us to be able to count that account towards
11    navigability; is that what you're telling me?
12  A.   That's not what I'm telling you, no.
13  Q.   Okay.  So you must be able to somehow -- if
14    what we know about a river is that a guy built a boat
15    in the Verde Valley and boated it down to the
16    confluence with the Salt and he says he didn't have any
17    problems, doesn't that mean there's some sort of
18    historic boat that could have used that river?
19  A.   Yes, it says that.
20  Q.   Okay.  In your opinion, does any portage
21    defeat navigability for the entire river?
22  A.   Not necessarily.
23  Q.   Sort of what PPL Montana talked about; it
24    defeats navigability perhaps for a segment of the
25    river?
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 1  A.   Right.
 2  Q.   Depending on the size of the portage?
 3  A.   Yes.
 4  Q.   Do you know how long the portage is at Verde
 5    Falls if you have to portage it?
 6  A.   I don't know specifically, no.
 7  Q.   In your opinion, what type of paddler is
 8    required for a finding of navigability; untrained,
 9    experienced, expert?
10  A.   I don't have an opinion on that and,
11    actually, I don't know that I recall ever reading
12    anyone's opinion about that.
13  Q.   So it doesn't matter if it's Mr. Gookin
14    attempting to boat down the river or you or Mr. Fuller
15    attempting to boat down the river or somebody who does
16    it thousands of times each day; we can think about all
17    of those people when we're talking about navigability?
18  A.   Sure.
19        MR. BREEDLOVE: For the record, it was
20    unfair to pick on Mr. Gookin like that, don't you
21    think?
22        MS. HERNBRODE: I could have used my
23    grandmother as an example, but...
24        MR. HELM: He's going to take the duck
25    boat down.
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 1        BY MS. HERNBRODE: 
 2  Q.   We had a little bit of discussion about the
 3    segmentation this morning.  All three of your sites,
 4    you now understand, are within Land Department's
 5    Segment 4, correct?
 6  A.   I will take your word for that.  I don't
 7    recall, and I have to go back to my files to find out
 8    the exact basis for putting the break between 4 and 5
 9    at the head of Horseshoe Reservoir.  There is a
10    document somewhere in evidence that says that, and
11    that's what I based it on.  But if you say that's not
12    where your breaks are, that's fine with me.
13  Q.   If it helps you, when we filed something
14    quite a while ago when the Commission first asked
15    for a legal pleading on segmentation, I believe our
16    break was there; but since that time it's moved
17    downstream.
18  A.   I will take your word for that.
19  Q.   Okay.  Have you ever seen any portion of the
20    Verde River upstream of Beasley Flat?
21  A.   Yes.
22  Q.   And I believe you said you had seen some of
23    the river in Verde Valley from a car; is that correct?
24  A.   Yes, I've crossed it a number of times in the
25    Camp Verde area on the highway.
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 1  Q.   Have you ever been on the ground in the Verde
 2    area of the river?
 3  A.   I have never been on the ground there, no.
 4  Q.   What portion --
 5        MR. MCGINNIS: Was that question about
 6    Camp Verde, Verde Valley, or the Verde River?
 7        MS. HERNBRODE: Verde Valley.  Sorry.
 8        BY MS. HERNBRODE: 
 9  Q.   What portions of the Verde have you seen from
10    the ground, been hiking in or around?
11  A.   Well, specifically, the three sites that
12    we've talked about here today.
13  Q.   Those are the only places that you have been
14    on the Verde?
15  A.   I believe that's a correct statement, yes.
16  Q.   And you've never boated the Verde?
17  A.   I have not, sadly.
18  Q.   Would you agree that Segments at least 2
19    through 5 of the Verde are boatable by modern canoes,
20    rafts, and kayaks?
21  A.   It does appear that that is commonly done,
22    yes.
23  Q.   How about Segment 1?
24  A.   I don't know.
25  Q.   How about modern flatboats?
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 1  A.   I don't know the answer to that.
 2  Q.   If Arizona was becoming a state today, would
 3    the Verde be navigable, in your opinion?
 4  A.   I can't give you an opinion on that.
 5  Q.   We have thousands of people negotiating it in
 6    canoes today, some of whom are using it commercially.
 7    Does that mean it would be navigable?
 8  A.   It would seem to point in that direction,
 9    wouldn't it?
10  Q.   Yep.
11        On your helicopter overflight, the furthest
12    upstream on the Verde you looked was the Beasley Flat
13    boat ramp?
14  A.   That's about right, yes.
15  Q.   Does it seem a little strange to you that
16    we're arguing about navigability on a river that has a
17    boat ramp?
18  A.   No.
19  Q.   Okay.  If there's a single waterfall on a
20    river, does that make the entire river nonnavigable?
21  A.   That's the same answer to the question you
22    asked me a few minutes ago.  No, not necessarily.
23  Q.   How about two, two waterfalls; make it
24    nonnavigable?
25  A.   Same answer.
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 1  Q.   No?
 2  A.   Not necessarily.
 3  Q.   Okay.  I'm trying to keep from having to
 4    refer to 16 places in the transcript when I ask you
 5    that.
 6        Are there any waterfalls on the Verde?
 7  A.   Well, the Verde Falls is referred to as a
 8    falls, obviously, so I guess that would classify as a
 9    falls.
10  Q.   So does that make Lava Falls in Grand Canyon
11    a falls?
12  A.   No, I wouldn't characterize Lava Falls as a
13    falls.
14  Q.   Okay.  So obviously the name isn't the
15    deciding factor?
16  A.   Not necessarily, no.
17  Q.   Okay.  So but your opinion is that Verde
18    Falls is a falls?
19  A.   There's a very sharp drop in a very short
20    distance at Verde Falls.
21  Q.   Okay.  Do you have a height requirement for
22    falls?
23  A.   I don't have a specific definition for the
24    difference between a falls and a rapid.
25  Q.   Okay.  You like calling Verde Falls a falls,
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 1    though?
 2  A.   That's what people call it.
 3  Q.   Okay.  Do you know if there are any other
 4    waterfalls on the Verde?
 5  A.   I'm not aware of others.
 6  Q.   Would you agree that rapids don't always
 7    appear where there are debris flows?  The debris flows
 8    are not the only reason we have rapids?
 9  A.   Yes.
10  Q.   And would you agree that rapids don't appear,
11    necessarily, regularly in geographic distance on a
12    river?  They don't like -- you don't have a rapid,
13    necessarily, every half a mile or something like that?
14    There isn't any formula for that?
15  A.   The spacing varies.
16  Q.   Okay.  In your report you cited the American
17    Whitewater Association's definition of various classes
18    of rapids, correct?
19  A.   Yes.
20  Q.   And you agree with their definitions?
21  A.   I have no problem with their definitions.
22  Q.   Okay.  And you would agree the rating on a
23    rapid could vary depending on the flow in the river?
24  A.   Yes.
25  Q.   What does it mean to line a boat?
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 1  A.   It means that the people get out of the boat,
 2    generally, and you tie a line onto the boat and you
 3    manage that line from the shoreline and you let the
 4    boat down through the rapid or whatever feature it is
 5    you're trying to get through.
 6  Q.   The boat and its cargo or at least the boat
 7    goes down the river?
 8  A.   At least the boat.
 9  Q.   Okay.  Doesn't necessarily mean you unload
10    the cargo, but it can?
11  A.   I accept that.
12  Q.   How about a portage; what's a portage mean to
13    you?
14  A.   It means you basically have to stop, get out,
15    unload the boat, and carry the boat and the gear and
16    whatever else you have with you around whatever it is
17    you're trying to portage around.
18  Q.   Are there circumstances where you wouldn't
19    have to unload the boat for a portage?
20  A.   If you didn't have very much in the boat,
21    maybe you could carry it.
22  Q.   Or if you had a nice sandy place, you could
23    slide it past?
24  A.   I suppose.
25  Q.   Okay.  Let's talk about -- you would agree
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 1    there's only one Class IV rapid on the Verde?
 2  A.   I've only seen one rapid referred to as a
 3    Class IV on the Verde, yes.
 4  Q.   And that's Verde Falls, right?
 5  A.   Yes.
 6  Q.   You cite to the Arizona Rivers and Streams
 7    Guide in your report?
 8  A.   Yes, I believe I did.
 9  Q.   Okay.  You don't have to look at that page.
10    Don't worry.  Well, actually, let's do.  It's at
11    Page 11 of your report.  It's about the middle of the
12    first paragraph under 2.2.2.  What you say there is
13    "Arizona State Parks recommends that even present-day
14    whitewater boaters portage around this area."  Is that
15    correct?
16  A.   Yes.
17  Q.   Okay.  Let's look at what the book actually
18    says.  I'm looking at X001-02, and it's 15, Debi,
19    Page 165.
20        Let's do 164.
21        Okay, if you look under the Cautions part, it
22    says "Scout Verde Falls and Turkey Gobbler Rapid.
23    Portaging is usually recommended at Verde Falls.  Wet
24    suits are advisable."
25        So it says it's recommended, usually
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 1    recommended.  Doesn't say it's mandatory, does it?
 2  A.   No, it doesn't say that.
 3  Q.   Okay.  Does it list any other rapids as
 4    hazards other than Verde Falls and Turkey Gobbler?
 5  A.   Not on this page, no.
 6  Q.   It does list some other hazards, though,
 7    strainers and manmade hazards?
 8  A.   Yes.  I'm not seeing them right now, but I
 9    recall that.
10  Q.   Does it say anything about the portage or
11    under what kind of conditions you should portage?
12  A.   No.
13  Q.   When you ran the Grand Canyon, did you
14    portage any rapids?
15  A.   No.
16  Q.   What kind of boat did you use?
17  A.   It's a 16-foot self-baling whitewater raft.
18  Q.   Okay.  Are you familiar with John Wesley
19    Powell and the Kolb brothers trips through the Grand
20    Canyon prior to statehood?
21  A.   I have read accounts of those trips, yes.
22  Q.   Do you know how many rapids they lined or
23    portaged?
24  A.   I don't recall that now.
25  Q.   A bunch?
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 1  A.   Quite a few, I think.
 2  Q.   Are you aware of historic reconstruction
 3    trips that took the same voyage in reproduction boats?
 4  A.   I'm aware that happened, yes.
 5  Q.   Do you know if they lined or portaged any
 6    rapids?
 7  A.   I don't recall the answer to that question.
 8  Q.   Okay.  You state that the Arizona Rivers and
 9    Stream Guide says that the river can only be boated
10    from late February to mid April, correct?
11        And that's still on Page 11 of your report.
12  A.   Well, it says that it's characterized by
13    challenging whitewater during a season that is limited
14    to the relatively short period between late-February
15    and mid-April during the most favorable boating years.
16  Q.   Okay.  If you pull back up Page 164, Debi.
17        See where, under Cautions, it says "No
18    stopping for 1.5 miles below The Falls, December 1 to
19    June 15"?
20  A.   Yes, I see that.
21  Q.   And at the top of the page, under Seasons, it
22    says October to June, does it not; or, I'm sorry,
23    October to April?
24  A.   Yes, I see that.
25  Q.   Let's look at what some more specific guides
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 1    have to say.
 2        Debi, if you could pull up 17, which will be
 3    X035-162, Page 85.  It's Mr. Slingluff's.  No, my
 4    number's wrong.  16, Debi, sorry.
 5        There we go.  Mr. Slingluff's Guide.  Do you
 6    see where he says he's boated the river from 47 cfs to
 7    2,000 cfs?
 8  A.   Yes, I see that.
 9  Q.   Do you know what time of year these ranges
10    would appear?
11  A.   Generally, the higher flows are in the
12    wintertime or perhaps during the monsoon season.  But
13    beyond that, I couldn't specifically say.
14  Q.   The lower flows would be during the rest of
15    the year?
16  A.   Generally, yes.
17  Q.   Slingluff doesn't list any time of year
18    restrictions, does he, at least on this page?
19  A.   Based on a quick scan of the page, I don't
20    see any reference to a specific time of year.
21  Q.   Can you pull up 17, Debi?  This is X035-155,
22    Page 73.  This is the Williams Guide.
23        Williams lists here, starting with 100 cfs,
24    what to expect on the river.
25        And on the next page, which is Page 74, 18,
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 1    it goes all the way up to 3,000 cfs; is that correct?
 2  A.   I see those flow ranges listed here, yes.
 3  Q.   And the Forest Service Guide that you
 4    referenced, do you know what range of flows they
 5    indicated?
 6  A.   I don't recall.  I would have to go back and
 7    look at that.
 8  Q.   Okay.  Well, let's do that.
 9        Debi, if you could pull up 19, which is
10    X001-29, Page 22.
11        So there at the table at the bottom, it looks
12    like it has a range of flows and how many days it will
13    take you to go those distances; is that correct?
14  A.   Yes, I see that.
15  Q.   And they range between 100 and 8,000 cfs?
16  A.   I see that.
17  Q.   You indicate that the adjusted cfs for the
18    river is less than 340 cfs 75 percent of the time; is
19    that correct?
20        I think it's on Page 11 through 13 of your
21    report, if you want to double-check me.
22  A.   Okay, I found it.
23        Could you rephrase the question, please, or
24    state it again?
25  Q.   You indicate the adjusted cfs for the river
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 1    is less than 340 cfs 75 percent of the time?
 2  A.   The adjusted flow?
 3  Q.   Yes.  Oh, so less than 375.  I apologize.
 4        The number there on the bottom of Page 13.
 5        "A flow-duration curve developed by adjusting
 6    the irrigation season flows upward by the larger value
 7    of 95 cfs indicates that the discharge in Segments 3
 8    and 4 would have been less than 265 cfs about
 9    50 percent of the time and less than 375 cfs about
10    75 percent of the time, on an annual basis," correct?
11  A.   No.
12  Q.   No?
13  A.   No.
14  Q.   Okay.
15        MR. MCGINNIS: Joy, I'm sorry, could you
16    tell us where you're reading from?
17        MS. HERNBRODE: That is the bottom of
18    Page 13 of his report.
19        BY MS. HERNBRODE: 
20  Q.   So did I not read it correctly?
21  A.   I think you're looking at an older version of
22    my report.
23  Q.   Ah.  Okay.
24  A.   I've adjusted those numbers.
25  Q.   Okay.  Can you tell me what the adjustment
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 1    is?
 2  A.   They're actually 350 about 50 percent of the
 3    time, less than 350 cfs, and less than 420 75 percent
 4    of the time.
 5  Q.   Okay.  And you base those numbers on
 6    Mr. Burtell's report, correct?
 7  A.   The adjustment was based on his findings,
 8    yes.
 9  Q.   Okay.  So if his numbers are wrong, then your
10    numbers here are wrong as well; and if his numbers are
11    right, your numbers are right?
12  A.   I suppose that's a fair statement, yes.
13  Q.   Is it always the case that rapids get worse
14    at higher flows?
15  A.   No.
16  Q.   Some rapids wash out?
17  A.   Yes.
18  Q.   Do you know if Verde Falls washes out at
19    higher flows?
20  A.   I don't know.
21  Q.   Do you know how any other specific rapids on
22    the river react at higher flows?
23  A.   I don't know the details of that, no.
24  Q.   Can rivers with rapids ever be navigable?
25  A.   They could be.
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 1  Q.   Rapids are one of the reasons that you found
 2    that Segments 3 and 4 were nonnavigable, correct?
 3  A.   That's one of the factors, yes.
 4  Q.   What were the other factors?
 5  A.   The ranges of flows that occur, the flow
 6    depths that occur in the reach, the other obstructions,
 7    rocks, wood, those sorts of things, you know,
 8    overhanging vegetation.  All of that is a factor in how
 9    navigable it is.
10  Q.   How do you explain the use by historic
11    boaters of the river?
12  A.   I didn't try to explain the use.
13  Q.   Well, you said they couldn't have done it,
14    and we have some people who did do it.
15  A.   I didn't say you couldn't boat the river.
16  Q.   Okay.  You said you couldn't commercially
17    navigate the river?
18  A.   I don't believe the river meets the standard
19    of navigability, no.
20  Q.   But that doesn't necessarily mean you
21    couldn't commercially navigate it; it's just that's one
22    of the factors that you looked at?
23  A.   Yes.
24  Q.   You talked some about tributaries creating
25    rapids on the Verde when you speak about Graf and his
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 1    study of tributaries and rapids.  Do you remember that?
 2  A.   I remember making general statements about
 3    the effects of tributaries in canyon-bound systems, and
 4    the fact that they often create constrictions, and
 5    those constrictions can become rapids.
 6  Q.   On the Verde, what tributaries would you
 7    expect to have rapids associated with it?
 8  A.   I didn't make a specific study of that.  That
 9    statement that I made was more of a general reference
10    for the processes that occur in canyon-bound systems.
11  Q.   Okay.  Would you agree that a Class I or II
12    rapid has virtually no impact on the ability of a canoe
13    to navigate a river?
14  A.   I think most canoes, if there's enough flow
15    depth through that -- did you say riffle or rapid?
16    Class I or II, whatever you referred to it as --
17  Q.   Class I or II, whatever it is, yeah.
18  A.   -- if there's enough depth, you should be
19    able to get a canoe through it.
20  Q.   Okay.  And I believe you told me a couple of
21    times that some Class III's and Class IV's could be
22    navigated with a canoe?
23  A.   It's possible.
24  Q.   Have you ever boated a Class I rapid in a
25    canoe?
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 1  A.   I'm sure I have.
 2  Q.   II?
 3  A.   Probably.
 4  Q.   Class III?
 5  A.   I have not done very much whitewater
 6    canoeing, so I doubt it.
 7  Q.   All right.  So probably same answer for IV
 8    and V?
 9  A.   Yes.
10  Q.   Probably not?
11  A.   Yes.
12  Q.   And, again, I think the International
13    Whitewater Association says that a Class II rapid has a
14    wide, clear channel that requires only occasional
15    maneuvering and obstacles that are easily missed by
16    trained paddlers, correct?
17  A.   That sounds correct, yes.
18  Q.   You'll be happy to know I'm skipping a bunch
19    of my questions as we're going along.
20        CHAIRMAN NOBLE: I think we're taking a
21    break.  3:15.
22        (A recess was taken from 2:55 p.m. to
23        3:15 p.m.)
24        CHAIRMAN NOBLE: We're ready to begin
25    again.
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 1        MS. HERNBRODE: Thank you, Mr. Chairman.
 2        BY MS. HERNBRODE: 
 3  Q.   In your report you cite, I think, three works
 4    by Dr. Graf, Rapids in Canyon Rivers, Flood-Related
 5    Channel Change in an Arid-Region River and Fluvial
 6    Processes in Dryland Rivers.
 7        Does that sound correct?
 8  A.   That sounds right.
 9  Q.   In any of these works, was Dr. Graf talking
10    about title navigability?
11        Does he address title navigability in any of
12    those three works?
13  A.   Title navigability.
14  Q.   Yes.  Sorry.
15  A.   I heard tidal, and I couldn't understand.
16        Not to my knowledge.
17  Q.   Was he addressing navigability for any
18    purpose in any of those?
19  A.   I don't recall any discussion of navigability
20    in those documents.
21  Q.   And did he specifically talk about the Verde
22    in any of these works?
23  A.   Again, I don't recall any specific discussion
24    of the Verde River.
25  Q.   On Page 5 of your report, you talk about
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 1    Hereford, et al. 1997 and Graf 1979 for your
 2    proposition that alluvial fans and bars form rapids
 3    that severely limit navigability; is that correct?
 4        The last sentence on Page 5, above the
 5    picture.
 6  A.   Yes, that's a very common process in dryland,
 7    in canyon-bound rivers particularly.
 8  Q.   Where on the Verde is that the case?
 9  A.   Well, an example of that process occurs at
10    the downstream end of our Study Site 3, the MEI 2003
11    Study Site 3.  The right bank is the toll of an
12    alluvial fan, tributary alluvial fan, that's pressed
13    the river over against the left valley wall, and there
14    is a riffle there.  It's a hydraulic control.  That's
15    why we selected that for the downstream end of the
16    site.
17  Q.   Any other places where you're aware of
18    alluvial fans impacting the river?
19  A.   There are other places that I can visualize
20    just thinking about the map.  I can't tell you exactly
21    where they are.  I would have to go through the aerial
22    photography to locate them.
23  Q.   The Hereford study is actually focused on the
24    Colorado and talks about that the Colorado goes through
25    periods of time where large fan-forming debris flows
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 1    tend to occur, correct?
 2  A.   I think he uses that language, yes.
 3  Q.   And it indicates that these debris flows can
 4    create waterfalls or rapids, correct?
 5  A.   I believe so, yes.
 6  Q.   And Hereford and his colleagues developed a
 7    technique for dating debris flows within the Grand
 8    Canyon to try and figure out at what frequency the
 9    Grand Canyon goes through periods of greater debris
10    flow frequency, right?
11  A.   I think that was one of the purposes of their
12    study, yes.
13  Q.   What were the other purposes?
14  A.   I would have to go back and relook at the
15    paper.
16  Q.   The Hereford study indicates that for the
17    Grand Canyon, large fan-forming debris flows tend to
18    occur every 850 years, on average.
19        Does that sound right?
20  A.   Anywhere in the canyon?
21  Q.   Yeah, apparently.
22  A.   I don't believe that's a correct
23    characterization of what he said, no.
24  Q.   Okay.  So you also wouldn't agree that the
25    last episode of fan-forming debris flows was 790 years


www.coashandcoash.com                 Phoenix, AZ


Page 2063


 1    ago, according to the Hereford study?
 2  A.   I am certainly aware that debris flows have
 3    happened in the Grand Canyon within the last 750 years
 4    that had a significant impact on specific rapids.
 5  Q.   Does the Hereford study purport to reach
 6    conclusions for any other river other than the
 7    Colorado?
 8  A.   I don't recall.
 9  Q.   And it doesn't say that large fan-forming
10    debris flows will create rapids and waterfalls; it just
11    says they can, correct?
12  A.   Yes, that's one of the processes that occurs
13    in canyon-bound rivers.
14  Q.   Were any of the other authors you cite in
15    your report talking about title navigability?
16  A.   Well, I cite Mr. Burtell's report, for
17    example.
18  Q.   Okay, I'll give you Mr. Burtell.
19  A.   And, of course, Dr. Schumm's reports were
20    directed at title navigability.
21  Q.   Okay.
22  A.   Those are the ones I see based on a quick
23    scan of my citation list.
24  Q.   We talked about one of the photos in your
25    PowerPoint of a riffle, where you characterize the
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 1    riffle as shallow.  For any of the other photos in your
 2    report, you can't tell from a photo exactly how deep a
 3    river is; you can just tell that it's relatively
 4    shallow at that point?
 5  A.   You can't quantify it specifically from a
 6    photo, the depth.
 7  Q.   It's shallower than the pool, but you can't
 8    say it's 1 foot deep or 2 feet deep?
 9  A.   I couldn't give you a specific number.
10  Q.   Okay.  I think when we were looking at your
11    PowerPoint, I forgot to ask you to read the text for
12    the Gnarly Rock Bar Rapid that you got off of that same
13    website.  So I've given you a copy of your PowerPoint,
14    of your latest PowerPoint, and we're looking at
15    Page 28.  Will you read the text on the top of that
16    photo?
17  A.   Yes, I will.
18        "Gnarly Rock Bar Rapid, Class III, possibly
19    line right.  Maybe the river changed, or we took the
20    wrong (left) channel, because this was the only
21    Class III we encountered below Childs.  It is not
22    marked Class III in the U.S. Forest Service pamphlet,
23    though many others are.  One boater in our group took
24    the right channel and said it wasn't very easy, either;
25    two Class IV moves to avoid a pin and a headwall, he
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 1    said.  The Verde must change a lot year-to-year."
 2  Q.   Okay.  Thank you.
 3        Would it be fair to say that it's your
 4    opinion that at low to moderate flows, the Verde is
 5    difficult and dangerous to navigate?
 6  A.   There are portions of it that would be
 7    difficult and dangerous to navigate.
 8  Q.   You yourself indicate the river is not very
 9    deep.  So what is dangerous about the Verde?
10  A.   Well, I think it's apparent, from the
11    photographs that we looked at, that places like Verde
12    Falls, for example, could be quite dangerous if you
13    didn't have the right type of equipment and the right
14    skills.
15  Q.   Are you likely to drown in less than 2 feet
16    of water?
17  A.   People can drown in less than 2 feet of
18    water.
19  Q.   Is an adult, reasonably conscious and sort of
20    normal capacity, likely to drown in 2 feet of water?
21  A.   It really depends on the circumstances.
22  Q.   If you overturn your boat in 2 feet of water,
23    do you think you could retrieve your load, right your
24    boat, and go on with little difficulty?
25  A.   It depends on the velocity of the water in
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 1    the 2 feet area.  It depends on how rocky the bed is.
 2    It could be quite challenging, actually.
 3  Q.   When you were doing fieldwork on the Verde,
 4    did you have to cross the river?  I guess you did,
 5    because somebody at least held the pole.
 6  A.   Yes, I crossed the river a number of times.
 7  Q.   How did you do that?
 8  A.   Walked.
 9  Q.   Was the velocity difficult?
10  A.   Well, I chose places where it was not
11    difficult to cross.
12  Q.   I want to talk a little bit about alluvium
13    reaches.  Where along the Verde, in what segments, is
14    the Verde wholly unconstrained by bedrock?  Segment 1?
15  A.   Say again?
16  Q.   Where on the Verde is the river wholly
17    unconstrained by bedrock; segment 1?  Is there any
18    places along Segment 1 that are alluvium reaches?
19  A.   I'm sure there are sections of Segment 1 that
20    are alluvial.  I'm not specifically familiar with the
21    details of Segment 1, though.
22  Q.   Not a lot of it, though, you would think; or
23    do you not have an opinion about Segment 1?
24  A.   Could you rephrase your question?
25  Q.   Would you think a lot of Segment 1 is
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 1    alluvial?
 2  A.   I simply don't know.
 3  Q.   Okay.  How about Segment 2 through the Verde
 4    Valley; would you say that most of that is likely
 5    alluvial?
 6  A.   Based on what I've seen here and the few
 7    times that I've crossed it, I believe most of that is
 8    alluvial.
 9  Q.   Okay.  And Segment 3, most of that not --
10    would be constrained by bedrock?
11  A.   Much of Reach 3 is constrained by bedrock.
12  Q.   And 4?
13  A.   Portions of Reach 4 are; portions are not.
14  Q.   And 5?
15  A.   5 is mostly not constrained by bedrock.
16  Q.   After a flood, does a river reestablish a
17    main or low flow channel?
18  A.   One or more low flow channels is usually
19    present after a flood, yes.
20  Q.   How quickly after a flood?
21  A.   It depends on the flow regime, primarily the
22    flow regime and the type of river.
23  Q.   Would you expect it to reestablish fairly
24    quickly?
25        As the flood recedes, does it move down into
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 1    a low flow channel, or does it continue to be spread
 2    out all over?
 3  A.   It tends to be less wide as the flood goes
 4    down.
 5  Q.   So on the Verde, if you have a big flood, how
 6    quickly do you get a low flow channel back; within a
 7    month; within a year?
 8  A.   Again, it depends on where you are and
 9    what -- where you are specifically in the river and
10    what processes are going on; but as the flow goes back
11    down, it tends to consolidate into some number of
12    channels; some places only one, some places more than
13    one.
14  Q.   On the Gila we talked about large floods in
15    1905 and 1906, correct?
16  A.   Yes.
17  Q.   The Verde wasn't impacted by these same
18    floods, was it?
19        I guess let me move on to my second question,
20    portion, and I think that will help you.
21  A.   Okay.
22  Q.   The large floods on the Verde were 1891 and
23    1993?
24  A.   Those were the two largest on record, yes.
25  Q.   And in the MEI 2003 report, you cited some
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 1    papers about the effects of the 1993 floods on the
 2    Verde; do you remember that?
 3  A.   Yes.
 4  Q.   Specifically, you cited a paper called
 5    Hydraulic and Paleohydraulic Assessment of the 1993
 6    Floods on the Verde River, Central Arizona, from 1995,
 7    by P.K. House and two other authors.  Do you remember
 8    that?
 9  A.   I recall that citation, yes.
10  Q.   Do you know who those two other authors are?
11  A.   I don't remember at this time.
12  Q.   Would they be Fuller and Pearthree?
13  A.   Very likely, yes.
14  Q.   You say Segment 5 that runs through a valley
15    is unstable under natural conditions.  What do you mean
16    by unstable?
17        MR. MCGINNIS: I'm sorry, are you
18    reading from a particular point in his report?
19        MS. HERNBRODE: I can cite you to a
20    particular point in his report, which is Page 3, and
21    that would be Paragraph 2.
22        BY MS. HERNBRODE: 
23  Q.   What do you mean by unstable?
24  A.   I mean they shifted around.
25  Q.   The flood channel shifts around, the low flow
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 1    channel shifts around, they both shift around?
 2  A.   Well, certainly they shift around during the
 3    flood, the locations of those channels, and they shift
 4    around some even after the flow recedes.
 5  Q.   Both the low flow and the flood channel move
 6    around?
 7  A.   Well, the low flow channel moves around
 8    during -- some during the lower flows, but primarily
 9    during flood flows.  The low flows don't cause the
10    flood channel to move around.
11  Q.   On Page 6 you talk about a river's recovery
12    after a flood being relatively slow compared to change
13    during a flood.  Change during a flood takes place over
14    the course of a few days or, at most, a few weeks,
15    correct?
16  A.   Yes.
17  Q.   So pretty much anything longer than a few
18    weeks would be relatively slow for recovery of a low
19    flow channel?
20  A.   Slower, yes.
21  Q.   And during the recovery period, there is a
22    low flow channel, a single low flow channel, generally,
23    within the braided flood channel?
24  A.   One or more low flow channels.
25  Q.   Two, possibly?
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 1  A.   Could be.
 2  Q.   More than five?
 3  A.   I don't recall many places where we would
 4    have more than five.
 5  Q.   All this braided channel discussion applies
 6    only to the alluvial reaches of the river, correct?
 7    You don't get a lot of braiding in the nonalluvial
 8    reaches?
 9  A.   That's correct.
10  Q.   Debi, could you pull up 7.
11        This is X016, Page 27, which is your report.
12    Would you characterize this stretch in the photo as
13    braided?
14  A.   I think we already covered this; but portions
15    of this are braided, portions are not, at the flows
16    that we see in this photograph.
17  Q.   I was under the impression we covered a
18    different photo, but I could be wrong.  I apologize if
19    we covered the same photo twice.
20        Have you looked at any of the historical
21    surveys of the Verde River?
22  A.   I have not studied the historical GLO surveys
23    and things that Dr. Littlefield and others have talked
24    about in great detail, no.
25  Q.   Wouldn't that give you a good idea of what
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 1    the river might have looked like closer to its ordinary
 2    and natural condition?
 3  A.   For the questions that I was trying to
 4    answer, probably not so much.
 5  Q.   What questions were you trying to answer?
 6  A.   Well, what's the overall character of the
 7    river look like, what are the depths, what is the
 8    geomorphic character of the river I think is the best
 9    way to describe it.
10  Q.   Your task was to look at the river in a big
11    picture, not a river -- not each specific portion of
12    the river?
13  A.   Well, you have to look at -- you know, you
14    have to drill into the details like we did at some of
15    our study sites and other locations to answer that
16    question.
17  Q.   If those early surveys show there wasn't a
18    lot of braiding down in the Segment 5, wouldn't that
19    indicate that your hypothesis that there would have
20    been more braiding in the natural condition, wouldn't
21    that indicate that hypothesis is perhaps incorrect?
22  A.   Well, the challenge that I have in making
23    that interpretation from those surveys is that you have
24    to be able to put their observation in the context of
25    the bigger picture of what was happening around the
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 1    site and around the time frame of the measurement.  And
 2    I find it very difficult to know whether -- if a
 3    surveyor went out who doesn't -- who's not a river
 4    person and he measured a flow depth and he said it's
 5    2 foot or 1 foot or 8 feet or whatever, I don't know
 6    how to put that in the context of what the overall
 7    river looks like there.
 8        I can say at that point it is.  What does
 9    that point mean?  Is it the deepest point along the
10    reach?  Is it the shallowest point in the reach?  Is it
11    in a riffle?  Is it in a pool?  I don't know the answer
12    to that, and I can't -- from reading those surveys,
13    generally you can't tell that.  So I find it
14    challenging for my work to use those, that type of
15    information.
16  Q.   I wasn't actually talking about the depth.  I
17    was talking about the pictures they drew of the river
18    and whether those showed braiding.  Because I believe
19    you said that you thought that Reach 5 was less braided
20    now because of the effect of the upstream dams; is that
21    correct?
22  A.   Yes, I did say that.
23  Q.   Okay.  So if those surveys of the lower
24    reaches do not show braiding, that would indicate that
25    perhaps that hypothesis is incorrect?
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 1  A.   Well, again, I don't think that the purpose
 2    of those surveys was to establish the geomorphic
 3    character of the river.  They simply were showing lines
 4    on the map to illustrate that there's a river there.
 5    They made a few measurements of the width.  I don't
 6    think you can draw conclusions about whether the river
 7    was braided or not from the information in those
 8    surveys.
 9  Q.   Even though they do show some braids?
10  A.   It's not definitive to me.  I couldn't draw a
11    conclusion, yes, this is a braided river or not a
12    braided river from those surveys.
13  Q.   And you don't think that calls your
14    hypothesis into question?
15  A.   No.
16  Q.   When you cite Dr. Huckleberry and his
17    opinions on the Gila at Page 8 of your report, was he
18    talking about the overall flood channel widening or the
19    part of the channel that you put your boat in widening?
20  A.   He's talking about large floods here, by and
21    large.
22  Q.   Yes.  And so are they widening the part of
23    the river that you put your boat in, or are they
24    widening the floodplain?
25  A.   I don't really know how to answer your
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 1    question.  The boat occupies a very small part of the
 2    width of the river, so it's --
 3  Q.   I'm trying to avoid using the word low flow,
 4    main, or something like that.  I'm talking about the
 5    wet part.
 6  A.   Okay.
 7  Q.   Did the wet part get wider, or did the
 8    floodplain get wider once the flood recedes?
 9  A.   Well, when the flood comes along, as I've
10    talked several times, it tends to blow the channel out,
11    it rips vegetation out, it moves sediment around, and
12    so you end up with a wide, broad, braided flood
13    channel.
14  Q.   And --
15  A.   And as the flows recede, then it consolidates
16    back down into one or more lower flow channels within
17    that flood corridor.
18  Q.   And those lower flow channels, would they
19    necessarily be wider after the flood or not?
20  A.   They wouldn't necessarily, although I would
21    say more often than not they would be wider immediately
22    after the flood than they are some years after you've
23    gone through a period without floods.
24  Q.   Significantly wider?
25  A.   Could be.
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 1  Q.   What percentage of the time would you say the
 2    Verde is in flood?  Less than 5 percent of the time?
 3  A.   Yeah, I would think less than 5 percent of
 4    the time.
 5  Q.   Less than 1 percent of the time?
 6  A.   Yes, less than 1 percent of the time.
 7  Q.   I want to talk a little bit segment by
 8    segment.  You didn't look at Segments 1 and 2, correct?
 9  A.   I did not specifically study Segments 1 and
10    2.
11  Q.   So your opinion on navigability is based on
12    Mr. Burtell's study of Segments 1 and 2; is that
13    correct?
14  A.   No.
15  Q.   Okay.  What is the basis for your opinion on
16    nonnavigability of Segments 1 and 2?
17  A.   Mr. Burtell's information is part of the
18    basis for my opinion on that.  I've also looked at the
19    aerial photography of the reach.  I've read what I can
20    about the character of the reach.
21  Q.   What did you read, what books did you look at
22    about the character of the reach?
23  A.   I didn't say I read books about the character
24    of the reach.
25  Q.   Okay.  What did you read about the character
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 1    of the reach?
 2  A.   Well, I read Mr. Fuller's PowerPoint.  I've
 3    read some of his previous reports.  I've listened to
 4    the testimony of others in the case.
 5  Q.   So your opinion is based on information that
 6    has been presented to ANSAC?
 7  A.   Partially.
 8  Q.   And what parts of your -- what information
 9    that has not been presented to ANSAC formed a basis for
10    your opinion?
11  A.   I doubt that I've read any information about
12    that part of the Verde River that the Commission has
13    not heard, actually.
14  Q.   Do you know if there have been any human
15    impacts to the physical characteristics of the Verde in
16    Segments 1 and 2 that would have impacted navigability?
17  A.   I imagine there are, yes.
18  Q.   Gravel operations in the riverbed itself?
19  A.   That could impact navigability.
20  Q.   Fencing across the river?
21  A.   I would think that would impact navigability.
22  Q.   Irrigation diversions?
23  A.   Yes.
24  Q.   Okay.  So let's talk specifically about the
25    parts of the river you did study.
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 1        In your opinion, Segments 3 and 4 are not
 2    navigable, in part because they have rapids, correct?
 3  A.   Yes.
 4  Q.   What are the other reasons?
 5  A.   Well, again, it's the collection of the
 6    hydrology, the high variability in the flow, the
 7    generally low flows, the shallow depths, the widths,
 8    the rapids and the riffles, other things in the reach
 9    that would constitute challenges to navigation, like
10    overhanging trees, large woody debris.
11  Q.   So you would agree that flows in the Verde
12    were likely deeper under natural conditions, correct?
13  A.   They would be marginally deeper in some
14    places, yes.
15  Q.   Would they ever be shallower under natural
16    conditions?
17  A.   They could be.
18  Q.   How?
19  A.   If you had a reach that is now narrow because
20    of the riparian corridor becoming more robust, you
21    could have greater depths for a lower flow than a wide
22    reach that has no vegetation along the side of it.
23  Q.   My understanding is the riparian corridor is
24    generally more robust downstream of dams because you
25    don't have the flood flows that wash them out.  Are
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 1    there other reasons why the riparian corridor would be
 2    more robust now than it would have been historically?
 3  A.   There are other reasons that could cause
 4    that, yes.
 5  Q.   Like what?
 6  A.   Invasive species, for example.
 7  Q.   Tamarisk?
 8  A.   That is a possibility.
 9  Q.   How does tamarisk behave versus a native
10    willow.
11  A.   In what --
12  Q.   Does it have a different impact on
13    navigability than a native willow would?
14  A.   Actually, yes --
15  Q.   How?
16  A.   -- it does.
17  Q.   How?
18  A.   Tamarisk is a species that basically sends
19    down a long taproot so they can be -- tamarisk can grow
20    in areas that willows generally won't grow.  Willows
21    tend to grow from adventitious roots that go out, so
22    they tend to cause more stability, overall stability,
23    of the bank line.  It's more common to see undercut
24    banks in tamarisk areas than it is in a willow area.
25  Q.   And are undercut banks a problem for the
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 1    navigability on the Verde?
 2  A.   I don't know that.  I've never seen that.
 3  Q.   Okay.  So canoes are -- the depths would
 4    likely not have been shallower in historic times.
 5    Canoes are used today on the Verde.  Canoes could be
 6    used for commercial purposes.  I'm trying to figure out
 7    what's wrong with Segments 3 and 4.  What's the depth
 8    problem with Segments 3 and 4 that would cause them to
 9    not be navigable commercially?
10  A.   If you go to the definition of
11    navigability --
12  Q.   Uh-huh.
13  A.   -- using the boats that were commercially --
14    that were a commercial reality at the time of
15    statehood, was it a highway for commerce, all of those
16    factors that we've talked about collectively tell me
17    that the Verde River did not meet the federal standard
18    for navigability.
19  Q.   Well, I know you keep saying that.  But you
20    also can't tell me any boats, other than canoes, that
21    might be used for navigability.  We had your 13-inch
22    deep boats on the Mosquito Fork, 13-inch depth boats on
23    the Mosquito Fork.  I'm not suggesting that those were
24    appropriate for use on the Verde, but you came up with
25    a specific boat there.
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 1        I'm trying to find a specific boat here that
 2    you think is necessary to show commercial navigability.
 3  A.   I don't think it's my job to find a boat
 4    that's necessary for navigability.  I think I've said
 5    repeatedly that I don't see evidence of commercial
 6    navigation on the Verde River.  I'm not in the business
 7    of making up kinds of boats for purposes.  I don't know
 8    what to tell you.
 9  Q.   Isn't susceptibility all about trying to
10    project what kind of boats would have been appropriate?
11  A.   Using the boats that were in customary use at
12    the time in the area.
13  Q.   Okay.  So your definition of susceptibility
14    says that you have to have boats in use at the time in
15    the area.  So if there were no boats in use at the time
16    in the area, because of some other factor, you can
17    never prove susceptibility; is that correct?
18  A.   Well, it's not for me to prove
19    susceptibility.  That's the question that the
20    Commission will have to decide.
21  Q.   But in your opinion, it would not be possible
22    under those conditions to prove susceptibility?
23  A.   If you don't have a criteria boat, I guess
24    it's hard to talk about whether it was susceptible to
25    navigation.
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 1  Q.   Do you know what flow range Verde Falls is
 2    more difficult to navigate?
 3  A.   I don't know that.
 4  Q.   Do you know what it looks like at 300 cfs?
 5  A.   Not specifically.
 6  Q.   Any other cfs?
 7  A.   Well, the photographs that I showed you, the
 8    oblique photos that I took that flow at the Tangle
 9    Creek gage was 185 to 190 cubic feet per second on that
10    day, so I have a good sense of what it looks like at
11    that flow.
12  Q.   Are there any other rapids that have
13    hydraulic changes; at greater flows, they have greater
14    hydraulics?
15  A.   I'm sorry, can you rephrase the question?
16  Q.   You talk about that Verde Falls has bigger
17    hydraulics at higher flows.
18  A.   Yes.
19  Q.   Are there any other rapids that show those
20    same kind of hydraulic changes on the Verde?
21  A.   I don't specifically know that, but I would
22    be very surprised to learn that there aren't.
23  Q.   You're assuming there are?
24  A.   Yes.
25  Q.   Let's look at your Figure 7 on Page 10 of
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 1    your report.
 2        This is No. 10, Debi.
 3        I think you indicated that greater flows
 4    would increase the Verde's depth by only a few tenths
 5    of a foot, correct?
 6  A.   Yes.
 7  Q.   So would this riffle have dangerous
 8    hydraulics at higher flows, likely?  If you added a
 9    couple tenths of a foot to that, would that create
10    dangerous hydraulics in that riffle?
11  A.   I couldn't say.  Probably not substantially,
12    a few tenths of a feet.
13  Q.   On Page 15 you say the boating season on the
14    Verde is unreliable.  Why do you say that?
15  A.   That's based largely on the statement from
16    the Forest Service Guide that we discussed earlier.
17  Q.   Can you refer me to a page in the Forest
18    Service Guide?
19  A.   I can't at this time refer you to the page in
20    the Forest Service Guide.  I can tell you what I said
21    in my report about it.
22  Q.   Well, the Forest Service Guide is a notebook
23    next to you, and that exhibit is reproduced under
24    Tab 7, and the Forest Service Guide is X001-29.
25  A.   I'm sorry, I misspoke.  It's not the Forest
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 1    Service Guide either that says that.  It's the Arizona
 2    State Parks document.
 3  Q.   Would you agree that the Arizona State Parks
 4    guide is considerably less detailed than the Forest
 5    Service Guide?
 6  A.   Yes, I think in general it is.
 7  Q.   The State Parks Guide covers the Verde River
 8    in four or five pages, maybe; it does not list river
 9    mile by river mile; is that correct?
10  A.   As best I recall.  I haven't looked at that
11    document for some time.
12  Q.   It's Tab 5 in that notebook, and it is
13    X001-02.  A few more pages than the six I said before.
14    I think there may be about 10 or 12 pages in here.
15    Does that sound correct?
16  A.   Looks like 13 to me.
17  Q.   I'll leave the math to you.
18        Does it cover river mile by river mile?
19  A.   No, it doesn't.
20  Q.   The Forest Service Guide you were referencing
21    does?
22  A.   Yes.
23  Q.   And it doesn't talk about a limitation or an
24    unpredictability of seasons?
25  A.   I did not see any language about that in the
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 1    Forest Service Guide.
 2  Q.   And I won't ask you about the Williams Guide
 3    because you have not read it, correct?
 4  A.   I have not read it thoroughly, that's
 5    correct.
 6  Q.   The work your firm did in Segment 4 with your
 7    three sites, those sites were specifically chosen in
 8    areas that were partially constrained by bedrock,
 9    correct?
10  A.   No.
11  Q.   There were at least -- there were some
12    controls present in those sites?
13  A.   Yes, there were controls.
14  Q.   Is there anywhere in your study sites that
15    the river is wide and braided?
16  A.   Well, Site 3 is, at high flows is certainly a
17    very braided reach.
18  Q.   How many channels?
19  A.   I don't -- I haven't counted them.
20  Q.   Well, let's look at the cross-sections from
21    the MEI 2003 report.  I'm looking at Exhibit X011-68,
22    starting at Page 5.3, Figure 5.1.  So, Debi, if you'll
23    pull up 11 for me.
24        I did include this entire report in here,
25    Dr. Mussetter, if you feel the need to refer to it, but
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 1    I pulled some pages out that we'll be talking about.
 2        So this is your Study Site 1.
 3  A.   Okay.
 4  Q.   Figure 5.1 seems to show two channels at
 5    900 cfs, with one channel being clearly deeper,
 6    correct?
 7  A.   Yes.
 8  Q.   So when the channel splits here, each side
 9    doesn't get shallower.  They're fairly deep.  Never
10    mind.  Strike that question, please.
11        So what would the channel at this location
12    look like at 300 cfs?
13  A.   I'm not sure, actually, whether you would
14    have water on both sides of that mid channel bar or
15    not.  I would have to go back.  Our survey data was
16    collected at flows roughly in that range.  We could
17    probably tell from that.  I don't remember.
18  Q.   I think the color coding on here indicates
19    vegetation type; is that correct?
20  A.   I believe that's correct, yes.
21  Q.   So black, which is bare ground --
22  A.   Yes.
23  Q.   -- would seem to indicate the portion of the
24    channel that's underwater most of the time, correct, or
25    rock?
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 1  A.   That's a fair assumption, yes.
 2  Q.   So on this cross-section, that looks like
 3    a -- the black seems to indicate a single channel,
 4    maybe 3 feet deep?
 5  A.   I don't know about the depth.
 6  Q.   Well, is that elevations along the axis
 7    there?
 8  A.   Yes.
 9  Q.   So can't you just count from the bottom up to
10    the water line or to the end of the black and see if
11    that's 3 feet or not?
12  A.   To what water line?  What specific question
13    are you asking me?
14  Q.   I see the black ending at about right there;
15    is that correct?
16  A.   So it appears that the vegetation on the left
17    side of that channel is about 3 feet above the thalweg,
18    yes.
19  Q.   Yes, okay.
20        Let's look at the cross-section for Site 2,
21    which is Figure 5.2 of X011-68.  So No. 12, Debi.
22        Looks to me like at 1,000 cfs there are two
23    or maybe three channels here; is that correct?
24  A.   Yes.
25  Q.   One channel is clearly the primary channel,
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 1    though, the deeper channel?
 2  A.   I'll accept your characterization of that.
 3  Q.   And if we look at the black on here, we're,
 4    again, looking at between 3 and 4 feet where the
 5    vegetation starts?
 6  A.   Looks less than that, to me.
 7  Q.   How much, would you say?
 8  A.   Well, each of those ticks is a foot, so I'm
 9    looking right in this area.
10  Q.   Okay.
11  A.   So we're probably 2 feet at the most.
12  Q.   Okay.  Let's look at Page 5.5, Figure 5.3,
13    for Site 3.  That's No. 13.
14        You have three, roughly equal, channels at
15    1,000 cfs, each about 2 feet deep?
16  A.   I think the shallower of the two is less than
17    2 feet; a foot and a half, maybe.
18  Q.   And, again, you're not sure what this would
19    look like at 300 cfs?
20  A.   As I sit here today, I don't recall what it
21    looked like, no.
22  Q.   Is there something in the study you could
23    find fairly quickly that might help us figure that out?
24  A.   I don't know the answer to that, actually.  I
25    could look.
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 1  Q.   Okay.  And this is the site that you thought
 2    there might be some braiding?
 3  A.   Yes.
 4  Q.   And that's because of those three flow
 5    channels there?
 6  A.   No, I said at high flows this is a very
 7    braided site.
 8  Q.   Can you show me what you mean by high flows
 9    and what you mean by very braided here?
10  A.   Well, first of all, it's very difficult to
11    talk about that concept from a single cross-section
12    that's put up here without context for the rest of the
13    site.  So if we want to look at the overall site map
14    and the photography, we can begin to talk about that.
15  Q.   Okay.  The MEI 2003 study is Tab 3 in there.
16        If you'll let us know what page might be more
17    helpful to look at, we'll see if we can pull it up, if
18    Debi can pull magic out of her computer.
19  A.   Page 2.5 could be a possibility; 2.13.
20  Q.   Which one would be better?
21  A.   Either or both.
22  Q.   Well, let's try 2.5.
23        MR. SLADE: What exhibit, Joy?
24        BY MS. HERNBRODE: 
25  Q.   X011-68.  And that would be Page 2.5, Debi.
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 1        I thought I would show you a picture of it so
 2    you could see what you were looking for.
 3        So there we have 2.5.
 4  A.   Okay.
 5  Q.   So you said this site tended to be wide and
 6    braided?
 7  A.   Yes.
 8  Q.   Where is it wide and braided?
 9  A.   Well, virtually the entire site.  This is a
10    large, bare cobble bar, and as the flow comes up, you
11    have a chute channel around the back, and there are
12    other channels that dissect that.  This is also a high
13    flow channel on this side.  So there are, at higher
14    flows, multiple channels.
15  Q.   Do you know what cfs this photograph was
16    from?
17  A.   As I sit here today, I don't know.
18  Q.   Would you expect this is a low flow, moderate
19    flow?
20  A.   It's a fairly low flow.
21  Q.   Are there a lot of braids in the wet part of
22    the river at this flow?
23  A.   No.
24  Q.   In your opinion, Segment 5 is nonnavigable
25    because the floodplain would have been wide and
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 1    braided.  Does this one have problems with being
 2    shallow and having rapids as well or just wide and
 3    braided?
 4  A.   It's the depth, primarily, in this part of
 5    the reach.  I'm not aware of any rapids, per se, in
 6    Segment 5.
 7  Q.   So on Page 9 of your report, the first
 8    paragraph under Section 2.2.1, you state that Segment 5
 9    is entrenched in a relatively narrow, deep canyon.
10  A.   Well, I'm actually quoting Pearthree in that
11    statement.
12  Q.   Is it your opinion that Segment 5 is
13    entrenched in a relatively narrow, deep canyon?
14  A.   I don't think I would characterize Segment 5
15    as being entrenched in a deep canyon.
16  Q.   Okay.  How frequently would you say Segment 5
17    is island-braided, percentagewise; half of it, less
18    than half?
19  A.   I don't have a number in mind.  A good part
20    of it.
21  Q.   More than 50 percent?
22  A.   I don't know that.
23  Q.   You state in your report at Page 24 that the
24    island braiding is caused by flow regulation and
25    reduction in peak flows resulting from upstream
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 1    reservoirs; is that correct?
 2  A.   It sounds correct.
 3  Q.   Last sentence, first paragraph, Page 24.
 4  A.   Yes.
 5  Q.   Same page of your report.  What evidence do
 6    you have that the high discharge years of 1889, 1890,
 7    1891, 1905, 1906, 1907, and 1909 caused major channel
 8    erosion?
 9        Is it your supposition based on your
10    professional experience, or do you have some evidence
11    about the Verde itself that would indicate that those
12    flood years caused major channel erosion?
13  A.   I don't recall specific data relative to
14    that.  That certainly was Dr. Schumm's opinion, and the
15    evidence about how that river behaves indicates that it
16    certainly would have responded in that way to those
17    high flows.
18  Q.   And you don't know if any major channel
19    change was shown on the topo maps that were created,
20    topo maps or the survey maps?
21  A.   I don't specifically recall that, no.
22  Q.   What would have been the human impact to the
23    physical characteristics of the Verde in Segment 5 that
24    would have impacted navigability?  Dams?
25  A.   Flow regulation certainly can be a
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 1    possibility.
 2  Q.   Reduction in peak flows?
 3  A.   As I said this morning, I think the reduction
 4    in peak flows likely moves it in the direction of being
 5    more navigable, actually.
 6  Q.   You were talking about sediment when you
 7    talked about that.
 8  A.   In part.
 9  Q.   Do peak flows tend to flush out vegetation?
10  A.   They do.
11  Q.   So that would make it more navigable?
12        If vegetation is an issue, encroaching
13    vegetation is an issue, then getting rid of all that
14    vegetation would tend to make the river a little more
15    navigable?
16  A.   No.
17  Q.   Why not?
18  A.   Because the vegetation tends to stabilize the
19    low flow channels.  It tends to make the river somewhat
20    narrower.  So under the regulated conditions where you
21    have better conditions for growth of vegetation, you're
22    more likely to have stable, narrow, deeper low flow
23    channels.
24  Q.   Gets rid of sweepers and strainers, though?
25  A.   Yes, I would agree with that.
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 1        MS. HERNBRODE: I think, unless my
 2    co-counsel over there has something he's dying for me
 3    to ask, I am done.  Thank you so much.
 4        CHAIRMAN NOBLE: Thank you.  It's been a
 5    joy.
 6        COMMISSIONER ALLEN: If you go to
 7    Page 61 in your PowerPoint.
 8        CHAIRMAN NOBLE: Slide 61?
 9        COMMISSIONER ALLEN: Page 61, Slide 61,
10    braiding versus meandering.
11        THE WITNESS: Yes.
12        COMMISSIONER ALLEN: I believe what you
13    said, and this is just to clarify for me, that the area
14    that was circled in green was indicative of what
15    occurred in Segment 5?
16        THE WITNESS: No.  That is
17    Mr. Hjalmarson's characterization of what happens in --
18    I'm not sure if he specifically was referring to
19    Segment 5, but the lower Verde in general.
20        COMMISSIONER ALLEN: Okay.  Do you
21    disagree with the concept of braiding being above the
22    line in this concept or meandering being below the
23    line?
24        THE WITNESS: No, I totally agree with
25    that.
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 1        COMMISSIONER ALLEN: Okay.  Then do you
 2    agree that what's circled in green represents
 3    Segment 5, or what are we really looking at?
 4        THE WITNESS: Well, may I project it up
 5    on the screen so we can clarify that?
 6        COMMISSIONER ALLEN: Absolutely.
 7        CHAIRMAN NOBLE: Is there any need for
 8    Joy to remain where she is?
 9        MS. HERNBRODE: I will escape.  Thank
10    you.
11        CHAIRMAN NOBLE: John, are we expecting
12    you to be next?
13        MR. HELM: (Nodded.)
14        CHAIRMAN NOBLE: We'll probably take
15    just a couple minutes for you to set up in a break.
16        MR. HELM: I can occupy enough time
17    without having to really set up, just to get us to the
18    end of your day, if you like.
19        CHAIRMAN NOBLE: Okay.  I hope that's
20    with asking questions and not just walking around the
21    room.
22        MR. HELM: I was going to do soft shoe
23    up here, a little tap dance.
24        THE WITNESS: Okay.  So shall we explain
25    this?
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 1        So my beef with Mr. Hjalmarson's
 2    characterization is he's plotted -- the gradient that
 3    he's plotted for the Verde River is approximately
 4    correct.  It's a little bit on the low side of what
 5    actually occurs.  But if you notice, this is the
 6    bankfull discharge.  He's claiming, basically, in this
 7    plot that the bankfull discharge in the lower Verde
 8    River is somewhere between 180 and 650 cfs.
 9        In fact, the two-year flood is closer to
10    16,000 cfs.  So if you plot it with the right
11    discharge, you are on the braided side of the line.
12        COMMISSIONER ALLEN: Well, I think what
13    this actually shows is the discrepancy in the
14    definition of what constitutes the bankfull discharge.
15    There's no question, in my mind, that the 1,500 --
16    15,600 or up to 43,000-plus represents the bankfull
17    discharge per your definition.
18        However, according to Win's definition,
19    the bankfull discharge, which is represented by what
20    the Corps of Engineers would classify as bankfull or a
21    navigable stream, or however they classify it, is well
22    below the amount that would be talked about in your
23    terminology and my terminology as bankfull discharge.
24        So you're saying that the bankfull
25    discharge per your definition would put it in the
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 1    15,000 to 43,000 cfs?
 2        THE WITNESS: Sort of.  What I really am
 3    saying is, first of all, I don't believe that the
 4    concept of the bankfull discharge in a river like the
 5    Verde River is even a valid concept.  And, actually,
 6    Dr. Graf talks quite a lot about that in his book, in
 7    terms of the really big floods tend to drive the
 8    geomorphology of the system.
 9        But having said that, across the board
10    geomorphologists will tell you that the bankfull
11    discharge in rivers in general is going to be something
12    akin to the mean annual flood peak.
13        COMMISSIONER ALLEN: Okay.
14        THE WITNESS: Which, based on the
15    statistical distribution you fit it to, it's somewhere
16    between 1.5 and 2.3 years.
17        COMMISSIONER ALLEN: I agree.
18        THE WITNESS: I can think of no
19    geomorphologists -- and we have one in the room that
20    can maybe answer the question too.  I can't think of
21    anyone that would, with a straight face, try to tell
22    you that the bankfull discharge in the Verde River is
23    180 to 650 cfs.
24        And, in fact, Mr. Hjalmarson actually
25    said, well, it's about the two-year flood peak, in part
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 1    of his testimony; and then he said it's 500 cfs.  I'm
 2    not sure.
 3        COMMISSIONER ALLEN: Well, I heard that
 4    comment, and I agree with you; but I think his
 5    definition and your definition are entirely different.
 6        And I would agree with you that a
 7    geomorphologist would say bankfull is when it goes up
 8    over the bank and out of the floodplain, over a natural
 9    levy or what have you.
10        THE WITNESS: Yeah.
11        COMMISSIONER ALLEN: And you don't see
12    natural levies that frequently on the Verde, but in
13    certain cases you do.  But that's not what Win was
14    referring to, I don't think, when he talked about the
15    180 to 650 cfs.
16        But where in Segment 5 do the flows
17    show -- can you point out to me on that graph where the
18    actual flows of 15,600 to 43,000-plus would actually
19    fall?
20        THE WITNESS: Yeah.  It's the red dot.
21        COMMISSIONER ALLEN: Okay.  That was my
22    question.
23        THE WITNESS: Yeah.
24        COMMISSIONER ALLEN: Thank you.
25        CHAIRMAN NOBLE: Since the witness was
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 1    on your watch, Joy, do you want any follow-up questions
 2    to what the Commissioner asked?
 3        MS. HERR-CARDILLO: Are you talking to
 4    me?
 5        This Joy, right?
 6        MS. HERNBRODE: This Joy.
 7        MR. MCGINNIS: Too much joy in the room.
 8        MS. HERNBRODE: I think I'm good,
 9    Commissioner.
10        CHAIRMAN NOBLE: Sometimes you can have
11    too much joy.
12        MR. SLADE: I don't think that's one of
13    the times.
14        CHAIRMAN NOBLE: He's back.  Mr. Slade
15    is back.  He is ready.
16        Okay, Mr. Helm.
17        MR. HELM: Yes.
18        CHAIRMAN NOBLE: Will there be anyone
19    following Mr. Helm with cross-examination?
20        MR. HOOD: I have one line of
21    questioning related to something Joy brought up that
22    could turn into a couple more, depending on what
23    happens here, but I intend to be very, very brief.
24        CHAIRMAN NOBLE: Due to my suspicious
25    nature, I suspect that Mark McGinnis might have a few
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 1    questions as well.
 2        MR. MCGINNIS: If we stopped right now,
 3    I wouldn't.
 4        CHAIRMAN NOBLE: But John is not going
 5    to stop right now.
 6        John, please go ahead.
 7        MR. HELM: Thank you.
 8    
 9        CROSS-EXAMINATION
10        BY MR. HELM: 
11  Q.   Dr. Mussetter, for this afternoon I'm just
12    going to try and work back through my notes on
13    questions that have been asked to you by Joy, to see if
14    we can clear some things up.  And the first one I want
15    to ask you goes to the bankfull discharge.
16  A.   Okay.
17  Q.   Is that -- and, you know, I'm not a
18    hydrologist, but isn't that just a question of where
19    the heck the bank is you're using?
20  A.   No.
21  Q.   If Win picks one bank and it's the low flow
22    channel, and you pick another bank which is the edge of
23    the floodplain, you would have to have a significantly
24    different amount of water flow down to get bankfull
25    discharge at the edge of the floodplain, right?
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 1  A.   Yes.
 2  Q.   Okay.  So at least to some degree, the
 3    bankfull argument is an argument over who picked what
 4    location?
 5  A.   In the geomorphic literature that is not
 6    true.
 7  Q.   Okay.  Well, I'm an idiot, though.  I'm not
 8    a -- I'm a lawyer coming at it face up.  I don't know
 9    what any of the literature says.  Alls I'm saying is
10    it's just a question of what bank you -- when you're
11    talking about a river, you're talking about a
12    structure, whatever you want to call it, that has a
13    bunch of banks, right?
14  A.   Not necessarily, no.
15  Q.   You can have a -- the edge of the floodplain,
16    the hundred-year floodplain, is one bank, right, for
17    example?
18  A.   Not necessarily.
19  Q.   Okay, it doesn't have a bank.  In other
20    words, if I understand what you're telling me now, is
21    channels don't make any difference?  I mean if you've
22    got 16,000 cfs coming down a channel and I got 800
23    coming down a channel, it's going to go over the same
24    bank?
25  A.   Okay.
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 1  Q.   Well, but only one of those can be bankfull,
 2    right?
 3  A.   Yes.
 4  Q.   Okay.  So the bank you use might not be the
 5    bank that Win used, right?
 6  A.   The reason geomorphologists define bankfull
 7    discharge, it's also other terms that are often used
 8    relate to the channel-forming discharge, the effective
 9    discharge, and what they're driving at is what is the
10    flow or the range of flows that are most effective in
11    forming the character of the channel that you see.
12  Q.   Okay.  But I'm trying to talk about -- and I
13    thought I premised it with this.  This is for lawyers.
14    It's not for hydrologists or geomorphologists.  And
15    what I'm talking about is if you select a cfs to be a
16    bankfull cfs, that's because the bank you defined it as
17    will be the bank that it will go over, right?
18  A.   If you define it that way, sure.
19  Q.   All right.  Well, that's all I'm trying to
20    figure out.  You picked the banks that were 16 to
21    43,000, right?
22  A.   Well, I said I don't necessarily agree with
23    the bankfull concept, in general, in a dryland river
24    like the Verde.  But most geomorphologists would say
25    that the bankfull discharge fits in the two to
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 1    five-year range, and so I said how much is the two-year
 2    discharge.  It's about 16,000.
 3  Q.   All right.  And alls I'm saying is so the
 4    bank that you used was the 16,000 bank --
 5  A.   Okay.
 6  Q.   -- all right?  Is that fair?
 7  A.   That's fair.
 8  Q.   It goes over at that.
 9        And at some other place in that area it went
10    over at 43,000?
11  A.   Okay.
12  Q.   Okay?  And Win picked the, what was it, 180
13    to 800 bank?
14  A.   Right.
15  Q.   Okay.  That's a different bank.
16  A.   That's a different bank.
17  Q.   And so what we have a dispute on is simply
18    over who's selecting the appropriate cfs?
19  A.   Well, if you go back to the document that he
20    pulled that plot from, the bankfull discharges that
21    were used for the rivers that they analyzed when they
22    made that plot were akin to the range of flows that I
23    talked about for the two-year to the five-year.
24  Q.   Okay.
25  A.   The discharge -- whatever bank he was talking
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 1    about, Mr. Hjalmarson, has absolutely nothing to do
 2    with the bankfull discharge that the gentleman that
 3    wrote that paper intended.
 4  Q.   Okay.  But alls I'm trying to get out is that
 5    the dispute between you and Win is simply over how much
 6    water is flowing down the river at any given time; is
 7    that fair?
 8  A.   No.
 9  Q.   You talked about the main problem in
10    Segment 5 being the depth of the water?
11  A.   Yes.
12  Q.   Okay.  And so tell me how deep is the low
13    flow channel in its ordinary condition in Segment 5?
14    And if you're not comfortable giving me an average,
15    giving me lowest and highest.
16  A.   With how much water in the river?  I can't
17    answer your question the way you phrased it.
18  Q.   You want me to pull out a cfs.  You got
19    500 cfs flowing down there.  How deep would the low
20    flow channel be at its shallowest point?
21  A.   I bet you can find places where it's very
22    shallow.
23  Q.   At the thalweg?
24  A.   Even there, over some of the riffles, at
25    500 cfs, I can imagine places that would be a foot or
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 1    less.
 2  Q.   Okay.  And what would the deepest places be
 3    at the thalweg?
 4  A.   I don't know.  If you had a scour pool, it
 5    could be upwards of many feet.
 6  Q.   Okay.  Now, when you used those numbers, that
 7    500 cfs, are you telling me a number that's adjusted
 8    for Mr. Burtell's work, or are you telling me a number
 9    that's just unadjusted as it exists last week?
10  A.   Well, you posed the 500 cfs.
11  Q.   All right, but there's two numbers that it
12    could be on that.  One could be as adjusted by
13    Mr. Burtell's work, right, and the other could be
14    whatever's flowing down there today or last week?
15  A.   Okay.
16  Q.   All right?  Which number would you use to get
17    the depths that you just told me?
18  A.   If you ask me what is the depth at 500 cfs, I
19    would give you the depth at 500 cfs.  It doesn't
20    matter.
21  Q.   All right.  It doesn't matter whether it's
22    adjusted for Mr. Burtell's work or not?
23  A.   Right.
24  Q.   Okay.  That would be the depth that we would
25    be -- well, let me back up.
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 1        The depth that you're talking about then
 2    would be what; the ordinary and natural depth at 1840
 3    or sometime before civilization arrived in Arizona
 4    under the definition that they used in Winkleman?
 5  A.   I'm sure 500 cfs occurred in the river during
 6    that time.
 7  Q.   Now, the work that you did in the three
 8    sections, the 2002 or whatever time frame that was --
 9  A.   2003, yes.
10  Q.   -- Joy talked to you about you were trying to
11    figure out how deep the water would have been on what
12    you had drawn as the black portion --
13  A.   Okay.
14  Q.   -- of the graph?
15  A.   Yes.
16  Q.   And what I took that to mean is the portion
17    of the graph at that cross-section that was under
18    water.  Is that right?
19  A.   Actually, the black on that graph is the
20    unvegetated portion of the channel, or was at that
21    time.
22  Q.   But would that be indicative then of the
23    portion of the channel where water was flowing quite a
24    bit?
25  A.   That's one of the factors that controls where
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 1    the vegetation grows, yes.
 2  Q.   The low flow channel, in other words?
 3  A.   Yes.
 4  Q.   So if that's the low flow channel, those
 5    numbers were done in 2002, correct?
 6  A.   The data were collected in 2002.
 7  Q.   And it's based on data that was not adjusted
 8    for diversions, et cetera, et cetera?
 9        Put another way, you didn't have the luxury
10    of Mr. Burtell's work in 2002?
11  A.   No, I didn't.  I wasn't --
12  Q.   So you didn't -- those decisions that you
13    made there were not based on an adjustment for
14    irrigation that was pulled out and put back into the
15    river, that sort of stuff?
16  A.   Our analysis was based on the measured flows
17    at the gages.
18  Q.   From the gage records?
19  A.   From the gage records, yes.
20  Q.   And those gage records were not adjusted in a
21    fashion like Mr. Burtell did it to go back in history
22    and make a virgin flow?
23  A.   They were not.
24  Q.   Okay.  So your determinations are not based
25    on virgin flow, those three sites you did?
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 1  A.   Well, again, we analyzed specific discharges
 2    there.  It doesn't matter whether it was virgin flow or
 3    not.  We simply said, okay, if there's 500 cfs in the
 4    river, what happens.
 5  Q.   I understand that.  But I'm persistent, in
 6    fact, and the thing I want to know is was the flow that
 7    you analyzed what -- I'm not sure. -- GLO or whatever
 8    calls virgin flow?  And I take your answer to have
 9    been, no, it isn't?
10  A.   We did not adjust the flow record to account
11    for the upstream diversions.
12  Q.   Okay.  Very good.
13        And do you know what the depth of flows that
14    you saw would have been if you had done that
15    adjustment?
16  A.   Approximately, yes.
17  Q.   Give me the approximate number.
18  A.   Well, so if you look at the gage rating
19    curves, for example, at the Tangle Creek gage, the
20    differences between the adjusted and the unadjusted
21    median flow, just as an example, amounts to about
22    three-tenths of a foot, about 4 inches.
23  Q.   You and Joy were having a discussion about
24    susceptibility?
25  A.   Yes.
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 1  Q.   Okay.  And you got into a discussion about
 2    the boats that were used in Arizona around the time of
 3    statehood; do you recall that?
 4  A.   Yes.
 5  Q.   And you talked about a criterion boat?
 6  A.   I think I used that word, yes.
 7  Q.   I think you did too.  I wrote it down.
 8  A.   Very good.
 9  Q.   I bet she did too.
10        And so I would like to know or I would like
11    you to describe for me what your criterion boat is;
12    depth, width, you know, how long is it, you know, all
13    that sort of stuff.
14  A.   I did not have a specific criterion boat in
15    mind when I did my work on the Verde River.
16  Q.   Do you have a range, a boat from 15-foot to
17    20-foot?
18  A.   No.
19  Q.   You don't have any idea what kind of boat you
20    were going to use to judge navigability on the Verde
21    River?
22  A.   I based my opinions on the definitions of
23    navigability, which talks about boats in customary use.
24  Q.   You don't have a clue what a boat in
25    customary use is, do you?
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 1  A.   Well, from the record, the historical data,
 2    information that I've heard in this case and that I
 3    have read, there were few boats being used, so that's
 4    part of the problem.
 5  Q.   Whatever they were, whatever they were, tell
 6    me what your criterion boat is.  If you don't have one,
 7    it's okay with me if you just want to tell me I don't
 8    have a criterion boat.
 9  A.   I think I did tell you I don't have a
10    criterion boat for the Verde River.
11  Q.   Okay.  And so the boats that you do say were
12    in use, did you use those boats to make your decision
13    from?
14  A.   I didn't do a detailed technical analysis of
15    the boats that the anecdotal evidence said had been
16    used off and on on the Verde River.
17  Q.   You didn't take one of those dories that
18    those guys used coming down the Colorado and say how
19    will that do on the Verde?
20  A.   I didn't specifically do that, no.
21  Q.   Okay.  So how did you factor in a boat?  I
22    mean from what I've heard here, you can have boats that
23    only draw 4 inches and boats that draw 3 feet.  Which
24    criterion did you use?  What was the depth of flow you
25    figured you needed to put a boat on?
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 1  A.   I think from a practical perspective, for
 2    commercial navigation, you would need a minimum of a
 3    foot and a half to 2 feet of depth.
 4  Q.   Is commercial navigation different than
 5    navigation?
 6  A.   I think navigation for commerce is different
 7    than just plain navigation.
 8  Q.   Explain to me how it's different.
 9  A.   Well, commerce is about exchanging goods and
10    services.  Navigation can be just simply floating down
11    the reach.
12  Q.   If I just float down the reach, you can't use
13    that as evidence that the thing is navigable?
14  A.   I didn't say you couldn't use that as
15    evidence.  I don't think that's determinative.
16  Q.   Is it a factor?
17  A.   It's something that should be considered,
18    yes.
19  Q.   Is travel part of commerce?
20  A.   Can be.
21  Q.   If I travel down the river in a boat, is that
22    commerce?
23  A.   It isn't necessarily commerce.
24  Q.   What disqualifies it from being commerce?
25  A.   Well, the definition of commerce is exchange
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 1    of goods and service.  If you're just out there on your
 2    own traveling down the river for whatever purpose, I
 3    don't think that necessarily means commerce.
 4  Q.   If I hire a guide to take me fishing, is that
 5    commerce?
 6  A.   If you hire a guide to take you fishing?
 7  Q.   Uh-huh.
 8  A.   Sure.
 9  Q.   In my canoe?
10  A.   Sure.
11  Q.   So you've got to have some component of an
12    exchange of wealth to have it count?  I've got to buy
13    the guide's services?
14  A.   Using the plain language meaning of commerce,
15    yes.
16  Q.   As opposed to me and you going fishing, just
17    as a couple of friends going out to dip our line in the
18    water on a given day; that's not commerce?
19  A.   Well, first of all, I think dipping your line
20    in the water or going fishing is not necessarily
21    navigation; but I don't think necessarily that would
22    constitute commerce, no.
23  Q.   Well, let's assume I've got a spot three
24    miles upriver that I want to go to.
25  A.   Sure.
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 1  Q.   That wouldn't be commerce because you're not
 2    paying me to take you to that spot?
 3  A.   I wouldn't think that would qualify as
 4    commerce, no.
 5  Q.   I have to tell you, as an aside, that there's
 6    an awful lot of bass fisherman that would disagree with
 7    you.
 8  A.   Fair enough.
 9  Q.   You guys talked about the tamarisk --
10  A.   Yes.
11  Q.   -- and the concept of vegetation changes and
12    things like that.
13        Tell me, just off the top of your head, is
14    tamarisk a naturally occurring tree in the state of
15    Arizona?
16  A.   No.
17  Q.   How did it get here?
18  A.   It was imported.
19  Q.   Who imported it?  Some guy somewhere?
20  A.   Some persons imported it.  I believe it was
21    for erosion control, if I'm not mistaken.  Might have
22    been ornamental plants.  I'm not really sure.  Came
23    from China.  That's the one thing I do know.
24  Q.   Some part of our civilization brought it in,
25    right?
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 1  A.   Right.
 2  Q.   And when you were doing your work, did you
 3    consider the Verde River without tamarisk impacting on
 4    it?
 5  A.   I don't think I can say I consciously thought
 6    about the effects of tamarisk specifically, no.
 7  Q.   Why are tamarisk any different than me
 8    building a dam on it?  It's a manmade something, right?
 9  A.   The fact that tamarisk are in this area is
10    due to man's activities.
11  Q.   Uh-huh.  So do the effect that tamarisk
12    effects navigation, that's a manmade impact on
13    navigation, correct?
14  A.   It could be viewed that way, yes.
15  Q.   Again, you and Joy talked about riffles and
16    rapids and folks at statehood.
17  A.   Right.
18  Q.   And what I got out of that, I just want to
19    make sure I got this right; that regarding the date of
20    statehood and a riffle, the boats that were in use
21    around the date of statehood could have gone over a
22    riffle?
23  A.   Sure.
24  Q.   So the boats at statehood riffles weren't a
25    problem for?
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 1  A.   I didn't say that.
 2  Q.   Well, it might have been a bumpy ride or
 3    whatever, but they could navigate it?
 4  A.   Not necessarily, no.
 5  Q.   Okay.  All right.  So let's back up then.  I
 6    guess I missed your -- I thought first you said that
 7    the boats that existed at statehood could navigate
 8    riffles that were in existence at statehood?
 9  A.   Some riffles, yes.
10  Q.   Okay.  What riffles couldn't they have
11    navigated?
12  A.   Shallow riffles.
13  Q.   Okay.  So how deep does the water have to be
14    before a boat in existence at statehood could navigate
15    a shallow riffle?
16  A.   You have to tell me which type of boat you're
17    talking about.
18  Q.   Well, your criterion boat, whatever that was.
19  A.   But I told you I don't have a criterion boat.
20  Q.   Okay.  I mean I can do this -- do you want to
21    do it by 6 inches, do you want to do it by 1 foot, do
22    you want to do it by tens of foot, do you want to do it
23    by 2 feet in depth, by 3 feet in depth?
24        You just aren't answering those questions,
25    and I'll be happy to sit here all night and ask them to
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 1    you, if you'll just give me the boat, you tell me, that
 2    will go over a riffle that was in existence at the date
 3    of statehood.  And if you don't know, that's a
 4    perfectly acceptable answer to me.
 5  A.   Mr. Helm, I'm not trying to be argumentative
 6    with you.  When you ask me a question that I have an
 7    answer to, I'll give you the answer very quickly.
 8  Q.   So you do not have an answer to what size
 9    boat could go across a riffle that was in existence at
10    statehood?
11  A.   There are some canoes that could go over some
12    riffles at statehood.  There were canoes in Arizona at
13    that time, I suppose.
14  Q.   All right.  Now tell me how deep the riffle
15    would have to be to allow a canoe over it --
16  A.   Again --
17  Q.   -- the water over the riffle?
18  A.   -- it depends on the size of the canoe, the
19    load that it's carrying, the characteristics of the
20    riffle.
21  Q.   A canoe with two people in it, each weighing
22    less than 200 pounds, and no other gear, other than
23    paddles.
24  A.   Again, you don't give me enough information
25    to answer the question.
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 1  Q.   What more information do you need?
 2  A.   I need to know the specific dimensions.  You
 3    need to know the character of the riffle, what the bed
 4    material --
 5  Q.   15 feet long.
 6  A.   Okay.
 7  Q.   3 feet high from the bottom to the top of the
 8    gunnel.
 9  A.   Say that again?
10  Q.   Bottom to the top of the gunnel, coming
11    around, it's 3 feet high.
12  A.   3 feet high.
13        You still don't give me enough information.
14  Q.   What more information --
15  A.   A few inches, 4 to 6 inches.  It's hard to
16    say.
17  Q.   What information do you need?  I want to give
18    you all the information you need to make this
19    calculation.
20  A.   You'll need to give me the specific drawing
21    of the boat.  Tell me what material the boat's made
22    from.  Tell me what's in the boat.  Where is it loaded
23    in the boat?
24  Q.   I said nothing in the boat other than two
25    people, and if you want to know where they are, they're
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 1    sitting approximately 3 feet from the back and 3 feet
 2    from the front.
 3        What else did you want to know?  They have
 4    two paddles, weighing what a normal canoe paddle would
 5    weigh, I would guess about 3 pounds at max.
 6        CHAIRMAN NOBLE: Mr. Helm, what is the
 7    depth of the water in the riffle from the surface of
 8    the water to the highest rock?
 9        MR. HELM: Okay, well, that's what I'm
10    trying to get him to tell me, and he won't.
11        BY MR. HELM: 
12  Q.   Can you answer that question?
13  A.   That's one of my questions, actually.
14  Q.   Okay.  It's 8 inches.
15  A.   I imagine the canoe you described would go
16    over a rock that's 8 inches below the surface without
17    hitting the rock.
18  Q.   Okay.  How about if the rock was only
19    4 inches?
20  A.   That, I can't tell you.
21  Q.   Not enough information?
22  A.   Not enough information and, also, you're
23    getting into the zone where it very well would hit the
24    rock.
25  Q.   Okay.  Would you agree that the canoe I
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 1    described was in existence at or around the time of
 2    statehood?
 3  A.   Canoes were in existence at the time of
 4    statehood, sure.
 5  Q.   One similar to mine?
 6  A.   I imagine so, yes.
 7  Q.   Now, you talked about -- and, actually, I
 8    didn't keep track, but a whole bunch of
 9    riffle/rapids/one waterfall on the Verde?
10  A.   Yes.
11  Q.   Okay.  Have you seen each one of those
12    riffles/waterfalls/rapids from anywhere other than in a
13    helicopter?
14  A.   I have seen some of the riffles from other
15    than a helicopter.  Most of them, though, I have seen
16    from the helicopter.
17  Q.   Okay.  And is that just one flight in a
18    helicopter?
19  A.   No.
20  Q.   How many?
21  A.   Probably three, possibly four.
22  Q.   Spaced over what time frame?
23  A.   The first two to three were over the course
24    of a week, and then the other one was a one-day.
25  Q.   Okay.  The ones that were over the week, got
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 1    a year that it happened in?  Was that the two --
 2  A.   In 2002, yes.
 3  Q.   2002 versus now?
 4  A.   Yes, 2013.
 5  Q.   Okay, now, let's start with the waterfall,
 6    all right, the Verde Falls.
 7  A.   Okay.
 8  Q.   Have you seen the Verde Falls on the ground?
 9  A.   I have not been there on the ground, no.
10  Q.   How many times have you seen it from the air?
11    Four times?
12  A.   No, I've probably only seen that once from
13    the air.
14  Q.   Do you know what the distance would be from
15    the last reasonable place above The Falls that you
16    could pull in in a canoe to where it would be
17    reasonably safe to put a canoe in below The Falls?
18  A.   I don't specifically know the answer to that.
19  Q.   Have you got an estimate?  Is it a mile?
20  A.   Oh, I doubt it's a mile.
21  Q.   Shorter?
22  A.   Probably shorter than a mile.
23  Q.   Half a mile?
24  A.   I don't know the answer to your question.
25  Q.   Okay.  Let's assume it's a mile.  What do you
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 1    estimate it would take two reasonably healthy people to
 2    portage that distance with a canoe that just had the
 3    two people and their paddles?
 4  A.   Oh, a person will walk in the range of two to
 5    three miles an hour, so I suppose they could do it in a
 6    half hour.
 7  Q.   Okay.  So that's a half an hour portage to
 8    get around The Falls, right?
 9  A.   Yes.
10  Q.   Okay.  Now --
11        CHAIRMAN NOBLE: That was French, by the
12    way, Jody.  I'll help you out with it.
13        MR. HELM: No, no, that's Upstate New
14    York French, which is colored by Down State.
15        CHAIRMAN NOBLE: Lower Montreal French.
16        MR. HELM: Yes.
17        BY MR. HELM: 
18  Q.   I lost where I was.  I think we had just done
19    the one waterfall we're aware of, or people have called
20    it a waterfall.
21        So let's talk about the rapids now.  I don't
22    recall how many rapids you specifically identified, but
23    of those rapids, were any of them longer than the area
24    we just talked about for Verde Falls from top to
25    bottom?
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 1  A.   Longer than a mile?
 2  Q.   Yeah.  The portage, I should say.
 3  A.   I doubt it, but I don't specifically know the
 4    answer to that.
 5  Q.   Okay.  So 11 sticks in my mind.  Am I right
 6    there?
 7  A.   In Segment 3, if memory serves, there were 11
 8    named rapids, yes.
 9  Q.   Okay.  Does that include riffles?
10  A.   So eight of those were Class III, Class IV.
11    Those are almost certainly rapids.
12  Q.   Okay.
13  A.   Another three were -- I guess they would be
14    Class IIs.
15  Q.   Marginal riffle?
16  A.   We can probably debate whether those would be
17    riffles or rapids.
18  Q.   Okay.  So if I've got it right, based on our
19    discussion of a guy in a canoe, it would have taken
20    another five and a half hours to portage around all of
21    those if I'm headed down through Segment 3?
22  A.   If my assumption about the ease of going
23    around Verde Falls is correct, that sounds about right.
24  Q.   Okay.  No, and it would be six with Verde
25    Falls, or was Verde Falls within your 11?
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 1  A.   It's one of the 11.
 2  Q.   All right.  I was giving you the benefit of
 3    an extra riffle.
 4        So if you have to take six hours to get
 5    around the tight spots, how long's it going to take me
 6    to canoe Segment 3?
 7  A.   It depends on the flow level.
 8  Q.   Put it to 8-inch flow level.
 9        (Commissioner Horton exited the hearing
10    room.)
11        MR. BREEDLOVE: We have to stop.  We
12    lost one of our --
13        CHAIRMAN NOBLE: We're going to take a
14    break.
15        In fact, I think we're going to end for
16    the day.  How much more do you have?  We are going to
17    end here for the day.
18        MR. HELM: I can fill wherever.  I have
19    to read them to figure out what I'm doing.
20        CHAIRMAN NOBLE: We will reconvene at
21        9:00 in the morning in this room, and we expect a full
22    day tomorrow.
23        Again, reminding you of what Fred
24    reminded you of earlier, on Wednesday we will meet here
25    in this room at 12:30 and work through until 5:00 p.m.
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 1    Also, tomorrow evening, when we leave, we will need to
 2    store our items in another location behind that wall.
 3        MR. HELM: Mr. Chairman, I had heard
 4    rumors that we had to be out of here at 4:30 tomorrow
 5    afternoon.
 6        CHAIRMAN NOBLE: We will be leaving at
 7        4:30, you are correct.  Thank you for reminding me.
 8    Maybe that's why we left at 4:36 today, or I don't know
 9    what it was.
10        (The proceedings adjourned at 4:47 p.m.)
11    
12    
13    
14    
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,
    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 11th day of March, 2015.
   
11 
   
12 
            _______________________________________
13                 JODY L. LENSCHOW, RMR, CRR
                       Certified Reporter
14                    Arizona CR No. 50192
   
15 
              I CERTIFY that Coash & Coash, Inc., has
16  complied with the ethical obligations set forth in
    ACJA 7-206 (J)(1)(g)(1) through (6).
17 
   
18 
   
19 
   
20 
   
21 
   
22 
   
23 
            _______________________________________
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 Squire Patton Boggs (US), LLP, 1 East
  


 5   Washington Street, Suite 2700, Phoenix, Arizona,
  


 6   commencing at 9:02 a.m. on the 23rd day of February,
  


 7   2015.
  


 8
   BEFORE:   WADE NOBLE, Chairman


 9             JIM HORTON, Commissioner
             BILL ALLEN, Commissioner


10
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11
        Mr. George Mehnert, Director,


12        Legal Assistant, Research Analyst
  


13
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 1                  CHAIRMAN NOBLE:  Well, we welcome you to
  


 2   the reconvened hearing of the Verde River before the
  


 3   Arizona Navigable Streams Adjudication Commission.
  


 4                  Mr. Mehnert, would you call the roll?
  


 5                  DIRECTOR MEHNERT:  Commissioner Allen.
  


 6                  COMMISSIONER ALLEN:  Here.
  


 7                  DIRECTOR MEHNERT:  Commissioner Horton.
  


 8                  COMMISSIONER HORTON:  Here.
  


 9                  DIRECTOR MEHNERT:  Commissioner Henness?
  


10                  He is not here yet, but I expect he's on
  


11   his way.
  


12                  And Chairman Noble?
  


13                  CHAIRMAN NOBLE:  I am here.
  


14                  DIRECTOR MEHNERT:  And our attorney is
  


15   here somewhere.  Oh, he's over at the coffee counter.
  


16                  CHAIRMAN NOBLE:  Jody, are we ready to
  


17   proceed?
  


18                  George, are we on?
  


19                  DIRECTOR MEHNERT:  Yes, we are.
  


20                  CHAIRMAN NOBLE:  Mr. McGinnis.
  


21                  MR. MCGINNIS:  Thank you, Mr. Chairman.
  


22
  


23                CONTINUED DIRECT EXAMINATION
  


24   BY MR. MCGINNIS:
  


25       Q.    Dr. Mussetter, we started some with your
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 1   direct on Friday.  Do you recall that?
  


 2       A.    Yes.
  


 3       Q.    And one of the things I thought we
  


 4   established was that the primary focus or the detailed
  


 5   part of your work was on Segments 3, 4, and 5; is that
  


 6   right?
  


 7       A.    That's correct.
  


 8       Q.    And I think we were up to Slide 15, where you
  


 9   started talking about Segment 3 in your PowerPoint
  


10   presentation, which is Exhibit X060.  Is that where we
  


11   were?
  


12       A.    I believe that's correct.
  


13       Q.    Okay.  Tell us about Slide 15.
  


14       A.    So this slide basically shows the river
  


15   alignment through Segment 3.  Segment 3 runs from
  


16   Beasley Flat down to Verde Hot Springs.  It's about
  


17   17 miles.  It's a moderately steep gradient through
  


18   that part of the reach, about 19 feet per mile.  There
  


19   are 11 named rapids in this reach.  One of them is a
  


20   Class IV, and you've seen photographs of that a number
  


21   of times, and we'll look at a few more in a few minutes
  


22   here.  That's Verde Falls.  And there are seven
  


23   Class III rapids as well within this reach.
  


24       Q.    And the legend there on Slide 15, is that the
  


25   rapid classifications for the various rapids in
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 1   Segment 3?
  


 2       A.    Yes, it is.  I've attempted to color code the
  


 3   various rapids by their classification.  So you see
  


 4   Verde Falls is the dark red, and then the Class III
  


 5   rapids are the darker orange, and the Class II are the
  


 6   lighter orange shaded labels.
  


 7       Q.    Okay.  Can we move on to Slide 16 then?
  


 8       A.    Yes.
  


 9       Q.    Tell us what this is.
  


10       A.    Yes.  This is an oblique aerial photograph
  


11   that I took of Verde Falls and Prefalls.  Prefalls is
  


12   this whitewater that you see up in the upper right
  


13   corner, and then Verde Falls is the whitewater and the
  


14   rocks in the center of the photograph.
  


15       Q.    And is this a photo that you took during a
  


16   helicopter tour?
  


17       A.    This was taken during a helicopter overflight
  


18   in November of 2013, yes.
  


19       Q.    Slide 17 then.
  


20       A.    Slide 17 is a photo that I put into my
  


21   presentation basically just to give you a little bit of
  


22   a different perspective of that rapid.  I collected
  


23   this and some other photos that we'll look at from a
  


24   website that is hosted by a group of, actually,
  


25   California boaters that travel around the western U.S.
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 1   and do boating; and so they have information about the
  


 2   various rivers and a number of photographs of
  


 3   interesting places on the rivers and some textual
  


 4   descriptions of what's going on.
  


 5             This particular photograph is Prefalls Rapid,
  


 6   and you see the water coming down and then spilling
  


 7   over a very shallow bedrock ridge that runs across the
  


 8   river at this point in the reach.
  


 9       Q.    So these are not photos that you personally
  


10   took?
  


11       A.    I did not take this photo, no.
  


12       Q.    And the website that you got them from, is
  


13   that shown in the lower right corner?
  


14       A.    Yes, it's this http://cacreeks.com.
  


15       Q.    How about the text above the photo; is that
  


16   yours or is that from the website?
  


17       A.    That is also from the website.
  


18       Q.    Okay.  Anything else on Slide 17?
  


19       A.    No.
  


20       Q.    Let's go to Slide 18.
  


21       A.    This is a set of photographs from the same
  


22   website of the Verde Falls Rapid, and, again, you see
  


23   the drop.  It's various reported.  Here they say 5 to
  


24   8 feet.  I've seen 4 feet of drop in other
  


25   publications, but it's a substantial drop in elevation


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







VERDE RIVER     VOLUME 9     02/23/2015 1898


  


 1   across that rapid.
  


 2       Q.    And the text on Slide 18, is that also from
  


 3   the website?
  


 4       A.    That is also from the website.
  


 5       Q.    And because you didn't take the photos, do
  


 6   you know what date these photos were taken?
  


 7       A.    I do not know.
  


 8       Q.    Anything else on Slide 18?
  


 9       A.    No.
  


10       Q.    So were the photos on Slide 18 and 17 and the
  


11   ones you got from the website, were those just intended
  


12   to be representative of conditions on the Verde at some
  


13   given time?
  


14       A.    Yes.  I have oblique aerial photographs that
  


15   I've taken of most of these rapids that I personally
  


16   took, but I thought these photographs kind of help give
  


17   a different perspective and maybe a little bit closer
  


18   perspective of what those rapids actually look like on
  


19   the ground.
  


20       Q.    Okay.  Anything else on Slide 18?
  


21       A.    No.
  


22       Q.    Okay.  Slide 19 then?
  


23       A.    Again, similar set of photographs, same
  


24   website.  This is just continuing to move down the
  


25   reach, and this is photographs of Rock Garden and
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 1   Palisades Rapid.  I think that must be a similar name
  


 2   for the same area.
  


 3             And you can see the river's kind of pushed
  


 4   over against the older basin-fill materials on the
  


 5   right side and then you've got a bunch of boulders.  I
  


 6   imagine those are from alluvial fan deposits from a
  


 7   tributary that comes in from the left side at that
  


 8   point.  It squeezes the river over, and you've got some
  


 9   really big rocks in the river and some fairly messy
  


10   whitewater at this location.
  


11       Q.    Anything else on Slide 19?
  


12       A.    No.
  


13       Q.    Slide 20?
  


14       A.    Just, again, continuing to move down the
  


15   reach.  This is Punk Rock Rapid or it's otherwise known
  


16   as Turkey Gobbler Rapid.  They rate it as a 3+.  They
  


17   note at the bottom it's a nasty rapid with some sharp
  


18   pointy rocks.  So you see that there's some big --
  


19   there's bedrock control in this area.  There's some big
  


20   boulders in the reach, some kind of messy whitewater,
  


21   and some rocks sticking up out that would be
  


22   challenging for a normal boat that would be used for
  


23   commerce in this kind of a reach.
  


24       Q.    And, again, the text on this slide, is this
  


25   from somebody else's work?
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 1       A.    That was on the website.  That is not my
  


 2   text.
  


 3       Q.    Okay.  Anything else on Slide 20?
  


 4       A.    No.
  


 5       Q.    Okay.  Slide 21.
  


 6       A.    Again, moving on downstream, this is a photo
  


 7   that I took in November of 2013 from the helicopter
  


 8   overflight.  This is Black Hole Rapid.  You see the
  


 9   large cobble bar in the center of the river and then
  


10   some very shallow riffle/rapid areas around either side
  


11   the.  The channel splits around that island.
  


12             The island is there because of a constriction
  


13   at the downstream end, and during really high flows,
  


14   when large material is moving down the river, there's a
  


15   backwater that's created by that constriction and
  


16   causes the large material to dump out, and then as the
  


17   flows go down, the water sort of goes down and incises
  


18   along the sides of the bar.  And then you have the
  


19   riffles and rapids over on the sides.
  


20       Q.    Okay.  Anything else on Slide 21?
  


21       A.    No.
  


22       Q.    Slide 22?
  


23       A.    And this is just another riffle.  I don't
  


24   think this one actually has a name, but it's a very
  


25   shallow area with some whitewater coming along this
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 1   area.
  


 2             The overbanks look like fairly low floodplain
  


 3   surface, but if you look closer, it's mostly the salt
  


 4   bedrock.  Those would be, I think in geomorphic terms,
  


 5   they would be called a strath terrace, where the river
  


 6   is cut down into the bedrock and then you've got older
  


 7   terrace deposits, very thin veneer of older alluvium up
  


 8   on the sides.  But the river itself is boxed in within
  


 9   the bedrock in that area.
  


10       Q.    And just for the record, you pointed to a
  


11   riffle.  Is that in the upper portion of the photo?
  


12       A.    That would be, yes, up in kind of top center
  


13   of the photo, the white area, just at the end of the
  


14   trees.
  


15       Q.    And is that a pool below the riffle?
  


16       A.    That is a pool below the riffle.
  


17       Q.    So is this an example of what we heard of the
  


18   pool and riffle pattern?
  


19       A.    Yes, this is a good example.
  


20       Q.    Anything else on Slide 22?
  


21       A.    No, I think that's --
  


22                  MR. BREEDLOVE:  I'm sorry.  So this is
  


23   looking upstream; is that right?
  


24                  THE WITNESS:  This is looking upstream,
  


25   yes.
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 1                  MR. BREEDLOVE:  Okay, thank you.
  


 2                  COMMISSIONER ALLEN:  The date?
  


 3                  MR. MCGINNIS:  Mr. Allen had a question.
  


 4                  COMMISSIONER ALLEN:  The date?
  


 5                  THE WITNESS:  November 2013.
  


 6                  The flows at the Tangle Creek gage on
  


 7   the day that we did the overflight were in the range of
  


 8   185, 190 cfs.
  


 9   BY MR. MCGINNIS:
  


10       Q.    Okay.  Moving on to Slide 23.
  


11       A.    This photo is about eight-tenths of a mile
  


12   upstream from Verde Hot Springs; again, a photo that I
  


13   took in November 2013.  We're looking in the upstream
  


14   direction.  And, again, you see the large cobble bars,
  


15   deposits along the sides of the river.  The river is
  


16   cut down.  There's probably some bedrock control in
  


17   this reach as well.  A good thick riparian corridor
  


18   along the edge of the channel.  And then you can see
  


19   whitewater in different areas where you've got very
  


20   shallow riffles that would limit the draft that would
  


21   be available for a boat to work its way through this
  


22   reach as well.
  


23       Q.    Does it look like there might be some
  


24   multiple channels there in the middle of the photo?
  


25       A.    Certainly at higher flows you would have
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 1   flows splitting over the cobble bar at the top.  It's
  


 2   difficult to tell whether that's another channel or it
  


 3   might be a trail.  I simply don't remember at this
  


 4   time.
  


 5             But, you know, as the flow goes up, you
  


 6   certainly do have multiple channels in an area like
  


 7   this.
  


 8       Q.    Anything else on Slide 23?
  


 9       A.    That's all on 23.
  


10       Q.    Anything else on 23?
  


11       A.    No.
  


12       Q.    Okay.  So Slide 24.
  


13       A.    So we're moving downstream through the reach
  


14   now, and we've looked at a series of photographs of
  


15   some of the typical rapids in Segment 3, and we're
  


16   about to move now into Segment 4.
  


17             I wanted to talk a little bit about the flow
  


18   regime at the Tangle Creek gage, which is located,
  


19   actually, near the downstream end of Segment 4, but
  


20   it's the best representation that we have of the flows
  


21   in that particular segment of the river upstream from
  


22   Horseshoe Reservoir.
  


23             This graph is a flow duration curve, and it
  


24   represents the percentage of time that the mean daily
  


25   flows equal or exceed certain values.
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 1             So the bottom line, the solid blue line, is
  


 2   the actual measured data for the period of record at
  


 3   the Tangle Creek gage.  The way to read this graph is,
  


 4   if we look at the 50 percent exceedance, that means
  


 5   that the flows were less than that half the time, they
  


 6   were greater than that half the time, and this is a
  


 7   logarithmic scale, so it's about 250 cubic feet per
  


 8   second at that location.  And then you can see other
  


 9   percentages and the corresponding flows for that.
  


10             The dashed line above that is the flow
  


11   duration curve that I created from the measured Tangle
  


12   Creek data, and then I adjusted that to account for the
  


13   irrigation diversions that occurred during the
  


14   irrigation season, based on the analysis that
  


15   Mr. Burtell did.
  


16             He concluded that there were a total of about
  


17   320, I think he said 316, cubic feet per second of
  


18   total diversions upstream from the Tangle Creek gage;
  


19   and about 43 percent of that, a little less than half,
  


20   actually returns to the river.
  


21             So my conclusion from that is then that the
  


22   flows historically, in the absence of those diversions,
  


23   would have been about 185, somewhere in the 180 to 190
  


24   cfs range higher than they are today.  And that
  


25   primarily affects the lower end of the flow duration
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 1   curve.  So I'm showing the adjustment there.
  


 2             So that causes the median flow -- the
  


 3   50th percentile is actually 240 cfs.  That would go up
  


 4   to about 320 cubic feet per second.
  


 5       Q.    So in coming to the dashed line on this
  


 6   Slide 24, did you just depict the data that Mr. Burtell
  


 7   had done in his analysis, or did you do any independent
  


 8   determination of the data?
  


 9       A.    I read his report.  His approach to coming up
  


10   with those numbers seemed very plausible to me.  It
  


11   seemed like he based that on good, solid information,
  


12   and so I felt comfortable relying on the number that he
  


13   came up with.
  


14             So my analysis basically involved taking his
  


15   numbers and then adding that back into the measured
  


16   gage data at the Tangle Creek gage to come up with the
  


17   record that ultimately results in this dashed curve.
  


18       Q.    And you mentioned that this was a logarithmic
  


19   graph.
  


20       A.    Yes.  Yes.
  


21       Q.    Is that why the horizontal axis -- the
  


22   vertical axis looks strange?
  


23       A.    Yes.  It's sort of spread out in the lower
  


24   ranges and compressed in the higher ranges.  It's just
  


25   a way that mathematicians, engineers, scientists


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







VERDE RIVER     VOLUME 9     02/23/2015 1906


  


 1   attempt to transform the data so it's more linear so
  


 2   that you can see the magnitudes of the flows and the
  


 3   relationships better.
  


 4       Q.    Okay.  Anything else on Slide 24?
  


 5       A.    No.
  


 6       Q.    Slide 25.
  


 7       A.    I included this plot basically to illustrate
  


 8   that we have a -- the measured record in the system is
  


 9   really relatively short, and particularly short when
  


10   you think in the context of trying to understand what
  


11   this river was like in its ordinary and natural
  


12   condition.
  


13             We're fortunate enough to have a nice study
  


14   by Meko and Hirschboeck that used tree ring information
  


15   to extend the record back some almost 700 years, based
  


16   on the tree rings from a suite of trees that they
  


17   sampled throughout part of the basin.  They did a
  


18   correlation from the modern record with the sizes of
  


19   the rings and so on, and used that to then project the
  


20   tree ring data backwards and estimate from that the
  


21   annual flows that occurred in the system.
  


22             The primary point of this graph is to show
  


23   the modern record is represented just on the far right
  


24   portion of the graph by these red, fairly short lines.
  


25   The full record from their re-creation of that record
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 1   is represented by the black lines.
  


 2             And you can see that the statistical
  


 3   parameters, the mean values, the variability in the
  


 4   data is very similar between the very short record and
  


 5   the long record.  And, in fact, from a statistical
  


 6   perspective, there is significant correlation.  The
  


 7   means, basically, are essentially the same.  The
  


 8   variability or the variance of the data are the same.
  


 9             So the conclusion from that is that even
  


10   though we have had irrigation diversions and so on that
  


11   altered the flows somewhat in the lower end of the
  


12   range, over the full period the flows today are very
  


13   similar to what they were historically.
  


14       Q.    So on this graph, the vertical axis is what?
  


15       A.    Yeah, the vertical axis is the annual flow
  


16   volume in thousands of acre-feet.  So the 1,000
  


17   actually corresponds to 1 million acre-feet of runoff,
  


18   and so on.
  


19       Q.    How about the horizontal axis?
  


20       A.    And then the horizontal axis is time.  So
  


21   this is 1300, here's 2000, and we're showing data out
  


22   into the early 2000s.
  


23       Q.    And the blue dots, are those all data points?
  


24       A.    Yes.  So each of those dots is the estimated
  


25   annual runoff for the particular year that's being
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 1   plotted there.
  


 2       Q.    And does this graph show that the diversions
  


 3   haven't affected the river at all?
  


 4       A.    No, it doesn't show that at all.  It's really
  


 5   more reflective of the high flow regime.  The
  


 6   diversions do, obviously, affect the low to moderate
  


 7   flows, and I showed that in the earlier graph.  The
  


 8   estimate is somewhere between 180 and 190 cfs is being
  


 9   taken out of the river or was taken out of the river
  


10   during the measured period of record.
  


11       Q.    Anything else on Slide 25?
  


12       A.    No.
  


13       Q.    Okay.  Slide 26 then, what's that?
  


14       A.    So this is a, apparently somewhat dark, hard
  


15   to read, slide that shows Segment 4.  Segment 4 is
  


16   about 36 miles long.  It runs from Verde Hot Spring
  


17   down to the head of Horseshoe Reservoir.  The gradient
  


18   through that reach is similar to Segment 3, slightly
  


19   flatter.  Segment 3 was 19 feet per mile.  This is
  


20   about 17 feet per mile.
  


21             There are 13 named rapids in Segment 4.  Five
  


22   of those are rated as Class III and eight of them are
  


23   rated as Class II rapids.
  


24       Q.    Anything else on Slide 26?
  


25       A.    No, other than to point out that the color
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 1   coding on the rapids is the same as it was on the
  


 2   earlier photograph, so that the darker oranges imply a
  


 3   higher rating on the rapids.
  


 4       Q.    And the color coding comes out a lot better
  


 5   on paper than it does on the wall here?
  


 6       A.    It does indeed, yes.
  


 7       Q.    Slide 27.
  


 8       A.    So, again, I just wanted to go through a
  


 9   series of photographs of some of the rapids and
  


10   interesting areas along this reach.  This happens to be
  


11   a photograph that I took in November 2013.  Again, the
  


12   flows are in the 190ish range at the Tangle Creek gage.
  


13   This is a photo of Shoots and Ladders Rapid.  It's
  


14   rated as a Class III.  You actually see two areas here.
  


15   I think this is actually the rapid down in the lower
  


16   left corner.  There's a shallow riffle up in the center
  


17   of the photograph.
  


18             The river is bounded on the right side by a
  


19   high elevation cobble bar that's created at really high
  


20   flows, such as occurred in the '93 flood, for example.
  


21   And then the left side is bounded by, it appears to be,
  


22   bedrock in this particular photograph?
  


23       Q.    And when you say right side or left side, are
  


24   you referring to as you're going down the river?
  


25       A.    Yes.  As a hydrologist, we always take a
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 1   downstream-looking viewpoint.  So when I talk about the
  


 2   right side, it's as if I was facing downstream.  That
  


 3   would be on my right.  And then left would be the
  


 4   opposite.
  


 5       Q.    Anything else on Slide 27?
  


 6       A.    No.
  


 7       Q.    Slide 28?
  


 8       A.    So this is a set of photographs, again, from
  


 9   that same website that we discussed earlier; not
  


10   photographs that I took.  The textual description is
  


11   also not something that I wrote; but I think it's just
  


12   a good, sort of a different viewpoint of Gnarly Rock
  


13   Bar Rapid from the ground level.  And you see the large
  


14   boulders in the channel that create the rapid, and then
  


15   there's a shoal bar here that creates, looks like, a
  


16   couple, 2 to 3, foot drop in the water surface
  


17   elevation at this point.
  


18       Q.    Anything else on Slide 28?
  


19       A.    No.
  


20       Q.    Let's go to Slide 29.
  


21       A.    Perhaps I should have switched these two
  


22   slides, the order of them.  This is the same area.
  


23   This is a photo that I actually took in November 2013.
  


24   And so if we go back to the earlier photograph, the
  


25   right-hand one shows the sharp drop, the shoal bar, and
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 1   you can see that clearly in this photograph.  It's this
  


 2   feature right here.  So, again, these areas limit the
  


 3   draft that's available to navigate a boat through that
  


 4   particular area.
  


 5       Q.    Okay.  Is that all on Slide 29?
  


 6       A.    Yes.
  


 7       Q.    Slide 30.
  


 8       A.    Again, another photograph of a
  


 9   boulder-riffle-constricted area near the Tangle Creek
  


10   confluence, actually.  And, again, just illustrating an
  


11   area that would severely limit the draft that's
  


12   available for navigation.
  


13       Q.    And upstream from that riffle, is that a
  


14   pool?
  


15       A.    That is a pool.  This is, again, a typical
  


16   riffle-pool type system.
  


17       Q.    And do you see some sandbars or gravel bars
  


18   or something at the top of that photo?
  


19       A.    There are bars in the channel upstream from
  


20   there that would imply the water is fairly shallow, and
  


21   it sort of meanders between those two.  You have a
  


22   fairly thick riparian corridor along the sides.  The
  


23   river is essentially confined on the right side by a
  


24   very high-elevation cobble bar, and then on the left
  


25   side you've got bedrock confining the river.
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 1       Q.    Okay.  Can we move on to Slide 31 then?
  


 2       A.    Okay.  Another area just upstream from Fossil
  


 3   Creek, actually; a similar situation.  You can see here
  


 4   that the channel is basically lined with thick
  


 5   vegetation.  The size of the flow paths through there
  


 6   is fairly limited because the material is very stable,
  


 7   and it's allowed that vegetation to take hold and
  


 8   flourish in the valley bottom there.  Even during high
  


 9   flows, there isn't enough energy to mobilize the
  


10   material that that vegetation is rooted in, and so it
  


11   tends to be fairly robust.  And, again, that limits the
  


12   ability of, you know, the area that's available to boat
  


13   through.
  


14       Q.    The upper part of the photo there, is that a
  


15   pool?
  


16       A.    That is also a pool, yes.
  


17       Q.    Below the pool, can you even tell from the
  


18   air where the river is?
  


19       A.    No, you can't.
  


20       Q.    Okay.  Moving on to Slide 32.
  


21       A.    So back in around 2002, we were retained by
  


22   Salt River Project to assist them with a study of the
  


23   riparian vegetation processes along the river.  We
  


24   worked in conjunction with another natural resource
  


25   consulting firm to do the study.  Our role was to
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 1   analyze the geomorphology of the reach, understand the
  


 2   magnitudes of the flow, the energy that's available to
  


 3   move sediment and impact the riparian vegetation.
  


 4             So in the course of that study, we collected
  


 5   detailed data at three sites in the reach.  We did some
  


 6   very detailed hydraulic analysis of that data.  We
  


 7   collected sediment samples, bed and bank material,
  


 8   primarily; and then we did analyses to figure out over
  


 9   what range of flows that material would be mobilized.
  


10             And the relevance of that is, if it can
  


11   mobilize the material around the riparian vegetation,
  


12   then it tends to, during high flows, wash the
  


13   vegetation out, and that controls the location of the
  


14   riparian corridor.
  


15             It also affects the behavior of the river in
  


16   terms of the deposition of cobble bars, the movement
  


17   and adjustment of riffles, and so on, in the alluvial
  


18   reaches.  So we wanted to know over what range of flows
  


19   the bed would be mobile.
  


20             So I wanted to talk a little bit about the
  


21   results from our analysis at those three sites.
  


22             The most upstream site is right at the
  


23   downstream end of Segment 4, just upstream from the
  


24   tailwater from Horseshoe Dam.
  


25       Q.    Is that shown by the green triangle there?
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 1       A.    Yes.  It's the green triangle at the top
  


 2   named MEI (2003) Site 1.  MEI (2003), MEI was my old
  


 3   firm, Mussetter Engineering.  We published our report
  


 4   in 2003 for this.
  


 5             And the Tangle Creek gage is actually located
  


 6   at the very upstream end of our study site, and we
  


 7   intentionally chose that site because we had a really
  


 8   solid flow record to base our analysis on at that site.
  


 9       Q.    And what are the yellow circles with the
  


10   lines through them on this graph, this picture?
  


11       A.    Yeah, so those symbols, the top one is --
  


12   those are the gages, basically.  So the top one is the
  


13   Tangle Creek gage, and then the bottom one is the below
  


14   Bartlett Dam gage.  So one of the sites is between
  


15   Horseshoe and Bartlett.  The other site is just
  


16   below -- Site No. 3 is just below Bartlett Dam.
  


17       Q.    Okay.  Anything else on Slide 32?
  


18       A.    No.
  


19                  COMMISSIONER ALLEN:  What was the date,
  


20   again?
  


21                  THE WITNESS:  Of the study?
  


22                  COMMISSIONER ALLEN:  Yeah, of when you
  


23   took the samples and --
  


24                  THE WITNESS:  We collected the data in
  


25   November of -- either October or November of 2002.  I
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 1   don't remember the exact month, but late 2002.
  


 2   BY MR. MCGINNIS:
  


 3       Q.    And then was your study concluded in 2003?
  


 4       A.    And the study was actually completed in 2003.
  


 5                  COMMISSIONER ALLEN:  And what was the
  


 6   base flow or the flow in the channel at that point in
  


 7   time?
  


 8                  THE WITNESS:  Again, I believe it was in
  


 9   the range of 200 cubic feet per second at the Tangle
  


10   Creek gage.
  


11   BY MR. MCGINNIS:
  


12       Q.    I was just waiting to see if Commissioner
  


13   Allen had any more questions.
  


14                  COMMISSIONER ALLEN:  Well, the question
  


15   that I really had was, in terms of looking at the
  


16   photo, in the area above Bartlett Dam --
  


17                  THE WITNESS:  Yes.
  


18                  COMMISSIONER ALLEN:  -- it shows no
  


19   water in the river; no water in the lake, essentially.
  


20                  THE WITNESS:  Right.
  


21                  COMMISSIONER ALLEN:  So I think it's
  


22   important to note that 2002 rainfall was extremely low,
  


23   and it had been low for quite some time.
  


24                  THE WITNESS:  Yes.  So as I'll explain,
  


25   though, it was sort of fortunate for us that the flows
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 1   were low during that time period, because it made it a
  


 2   lot more convenient to collect the data.  But our
  


 3   analysis considered the full range of flows.  We
  


 4   developed models, and as you'll see in a few minutes,
  


 5   we ran discharges through those models that went up to
  


 6   basically the highest flows that occur in the reach.
  


 7   And so our analysis wasn't just limited to the
  


 8   conditions that were there when we collected the data.
  


 9   BY MR. MCGINNIS:
  


10       Q.    Again.  Should we go on to Slide 33?
  


11       A.    Okay.  So this is an oblique aerial
  


12   photograph that I took from a helicopter in conjunction
  


13   with our fieldwork at that site.  This is the Site 1
  


14   right below the Tangle Creek gage.  Actually, the gage
  


15   itself is located on the right bank, right about at the
  


16   downstream end of that sort of scarp in the hillside up
  


17   in the upper right of the corner or right of the
  


18   photograph.  Sorry.
  


19             And our site ran basically from this
  


20   constriction here, it's a hydraulic control, on up
  


21   through -- we collected detailed field data through the
  


22   reach up to about this tributary.  And then there was a
  


23   LiDAR topographic survey that had been done by Salt
  


24   River Project for that part of the reach, and we used
  


25   the data from that LiDAR survey to extend our model up
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 1   past the Tangle Creek gage, primarily so that we had
  


 2   another good set of data to calibrate the model,
  


 3   modeled water-surface elevations, with.
  


 4       Q.    So this photograph on Slide 33 wasn't from
  


 5   your November 2013 helicopter trip.  Was it from a
  


 6   different helicopter trip?
  


 7       A.    This was from a November 2002 trip, yes.
  


 8       Q.    Anything else on Slide 33?
  


 9       A.    No, I think that's good.
  


10       Q.    Okay.  Slide 34 then.
  


11       A.    So, actually, there is one more point on the
  


12   Slide 33 that I should make.
  


13             This is a typical area that we selected
  


14   basically to do the riparian vegetation studies.  At
  


15   that time we were not thinking about the navigability
  


16   issues.  So there was no connotation in the selection
  


17   to any particular aspect of the navigability.  It would
  


18   not be the most limiting area along the river to
  


19   navigation in that particular reach, but it does have
  


20   some interesting features that allow us to talk about
  


21   the issue in retrospect.
  


22       Q.    And Horseshoe Reservoir on this slide would
  


23   be, actually, beneath the slide, right?
  


24       A.    It's off the page to the bottom, yes.
  


25       Q.    Slide 34 now?
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 1       A.    So this is a plot.  It was included in the
  


 2   2003 report basically to demonstrate that the hydraulic
  


 3   model was well-calibrated to the measured water
  


 4   surfaces.
  


 5             Actually, apparently I misspoke a little bit
  


 6   in response to Mr. Allen's question earlier.  The
  


 7   discharges range from about 260 to 300 cubic feet per
  


 8   second at that particular site during the time we were
  


 9   collecting our data in November 2002.
  


10             The horizontal axis is distance along the
  


11   river in feet.  The vertical axis is elevation, again,
  


12   in feet.  The bottom solid black line is the -- we call
  


13   it the thalweg profile or it's the minimum bed
  


14   elevation across each cross-section.  So it's a
  


15   longitudinal profile of the river, the lowest elevation
  


16   at each surveyed area.
  


17             The data points that you see scattered above
  


18   that line are water-surface elevations that we surveyed
  


19   in conjunction with our data collection during that
  


20   November 2002 survey.  And, again, the discharges that
  


21   corresponded to those data points range from about
  


22   260 to 300 cubic feet per second.
  


23             And then the two different-colored blue lines
  


24   represent our predicted -- the model-predicted
  


25   water-surface elevations through the site at the
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 1   lower -- the light-colored one is at 259 cfs, and the
  


 2   darker colored one at the top is 300 cubic feet per
  


 3   second.
  


 4             And so the conclusion for the report is that
  


 5   the model is well-calibrated, at least at that range of
  


 6   flows.  The lines go basically right through the middle
  


 7   of all of the measured data points.  It correctly
  


 8   predicts the sharp drops in water-surface elevation at
  


 9   the various riffles through the reach, and then it also
  


10   matches in the pool areas, which are these deeper
  


11   areas.
  


12             One way, with respect to the navigability
  


13   question, to interpret this plot is the difference
  


14   between the water-surface elevation, the blue lines,
  


15   and the black line is actually the flow depth, the
  


16   maximum depth of flow across the cross-section at that
  


17   particular location.
  


18             So as you can see, at 300 cfs at the very
  


19   upstream end of the reach, and this is going to be --
  


20   well, it's some distance downstream from the gage.
  


21   This is actually only showing the cross-sections that
  


22   we surveyed.
  


23             At 300 cubic feet per second, the difference
  


24   between the black line at the head of that riffle and
  


25   the water surface is on the order of 2 feet, a foot and
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 1   a half to 2 feet.  So that's the maximum depth in the
  


 2   cross-section.
  


 3             Of course, that's only at one point across
  


 4   the cross-section or a fairly limited width.  The
  


 5   depths across the bulk of the cross-section obviously
  


 6   would be somewhat smaller than that.
  


 7       Q.    So just so I understand the graph, the
  


 8   horizontal access is feet from a particular point?
  


 9       A.    Yes, and it's just an arbitrary -- the zero
  


10   point is an arbitrary location that we selected just
  


11   for convenience.
  


12       Q.    Is the zero point somewhere within your study
  


13   area?
  


14       A.    It's actually a little bit outside the study
  


15   area.
  


16       Q.    And so the whole graph across the horizontal
  


17   axis is roughly a mile?
  


18       A.    That's correct.
  


19       Q.    And then let's say at 4,500 feet, roughly --
  


20       A.    Yes.
  


21       Q.    -- you said the depth there between those two
  


22   lines was a foot and a half to 2 feet?
  


23       A.    Be at a foot and a half and 2 foot.
  


24       Q.    And then down at, say, 2,700, how deep is it
  


25   there?
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 1       A.    Yeah, gosh, it's probably close to 6 to
  


 2   8 feet in that area.  Each of the main grid lines is
  


 3   5 feet there.  So it's a bit more than one grid line.
  


 4   Probably 7 feet.  But --
  


 5       Q.    So do those two -- I'm sorry, go ahead.
  


 6       A.    I mean this is a good illustration of the
  


 7   riffle-pool character of the reach.  This deep area
  


 8   here, this deep area here being around 2,500 to 3,000,
  


 9   between 3,500 and 4,000 is a pool, and then these high
  


10   spots are the cobble riffles that occur along the reach
  


11   that control those pools.
  


12       Q.    And is there quite a bit of slope in both the
  


13   water-surface elevation and the bed elevation, just in
  


14   this one mile?
  


15       A.    Yes, there is.  Actually, the gradient of
  


16   this reach is somewhat flatter than the overall reach.
  


17   It's about 14 feet per mile.  So it drops, you know,
  


18   10 to 14 feet across the distance that's shown on this,
  


19   in this graph, the average gradient.
  


20       Q.    And what did you say the slope was back when
  


21   we were talking about Segment 3?
  


22       A.    Segment 3 was 19 feet per mile; and
  


23   Segment 4, which this is at the downstream end of
  


24   Segment 4, actually, is about 17.
  


25       Q.    Anything else on Slide 34?
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 1       A.    No.
  


 2       Q.    Slide 35 then.
  


 3       A.    So 35 is a plot that was actually presented
  


 4   in our 2003 report, and it basically shows the
  


 5   relationship between the average depth across the
  


 6   cross-section and the discharge in the river at that
  


 7   point for three of the surveyed cross-sections.  And
  


 8   these are, actually, the three riffle cross-sections
  


 9   that were presented, the areas where it's relatively
  


10   shallow in the previous plot.
  


11             And what this shows is that
  


12   Cross-Section 5 -- let's go back to the top plot.  So
  


13   that's this cross-section here that's actually slightly
  


14   downstream from the head of the riffle.
  


15       Q.    And you're pointing at it's about 4,000 on
  


16   the horizontal axis?
  


17       A.    Sorry.  It's at Station 4,000, yes.
  


18             So this is the relationship at that
  


19   cross-section, and it basically shows that the average
  


20   depth across that cross-section is in the range of a
  


21   foot and a half up to about -- each one of these lines,
  


22   vertical lines, is 100 cfs.  So it's at about a foot
  


23   and a half up to about 500 cfs, and then it begins to
  


24   go up; and it doesn't exceed 2 feet, which I think is
  


25   one of the standards that I've heard used for a
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 1   practical depth for navigability, until you exceed
  


 2   800 cubic feet per second at that particular
  


 3   cross-section.
  


 4             And if you remember from the flow duration
  


 5   curve, 800 cfs is a flow that, you know, on an annual
  


 6   basis doesn't happen all that often.
  


 7       Q.    And these, I think -- did you say these were
  


 8   the cross-sections at the riffles, essentially?
  


 9       A.    Yes.  5 is actually a little bit downstream
  


10   from the head of the riffle.  It's a bit deeper than
  


11   the actual head of the riffle.
  


12       Q.    If you did the same thing at the pools, the
  


13   cross-sections of the pools, would this graph look
  


14   different?
  


15       A.    The lines would be way above these lines.
  


16       Q.    Anything else on Slide 35?
  


17       A.    No.
  


18       Q.    Slide 36.
  


19       A.    So I included this just as a point.  We've
  


20   been talking about discharges and relative depths at
  


21   one of our study sites with respect to the
  


22   navigability, and I thought this was an interesting
  


23   clip from the American Whitewater website relative to
  


24   the Tangle Creek gage, which is very close to the
  


25   location we just talked about.
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 1             On the particular day that this was captured,
  


 2   the flow was 252 cfs, and they say there that's too low
  


 3   to be boatable.  So not out of the range.  We've talked
  


 4   about discharges in the range of a few hundred up to
  


 5   800 cfs.  Even American Whitewater thinks 250 is too
  


 6   low to be practicably boatable.
  


 7       Q.    And that's just the opinion off of one
  


 8   website?
  


 9       A.    It's just the opinion off of one website, and
  


10   they're actually talking about recreational boating in
  


11   this context as well.
  


12       Q.    Anything else on Slide 36?
  


13       A.    No.
  


14       Q.    Slide 37.
  


15       A.    So then moving down the river, the next
  


16   segment is Segment 5.  It runs from Horseshoe Reservoir
  


17   down to the confluence with the Salt River, so Bartlett
  


18   Dam and the reservoir are actually within this reach.
  


19   The total length of the reach is about 52 miles, and it
  


20   is somewhat flatter than the upstream reaches.  It's
  


21   about 13 feet per mile from Horseshoe Reservoir down to
  


22   the Salt River confluence.
  


23             I'm showing the river miles with the red dots
  


24   on the figure.  Again, our MEI study sites are the
  


25   green triangle.  The gages are the yellow curves.  The
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 1   darker area around the outside is actually the
  


 2   contributing drainage area along that portion of the
  


 3   reach.
  


 4       Q.    And your three sites from your 2003 riparian
  


 5   vegetation study, were they all in Segment 5 or just --
  


 6   was one of them in Segment 4?
  


 7       A.    Site 1 is at the very downstream end of
  


 8   Segment 4.  The other two sites are within Segment 5.
  


 9       Q.    In these slides, you're using the segments
  


10   from the State Land Department's report, Mr. Fuller's
  


11   report?
  


12       A.    Yes.  As I said on Friday, from my evaluation
  


13   of the information, I don't believe any parts of this
  


14   river actually meet the standards for being a navigable
  


15   river.  But, nonetheless, the characteristics of the
  


16   river vary through the reach, and the segmentation
  


17   that's been suggested by State Land Department is a
  


18   convenient way of breaking the river down to talk about
  


19   the various characteristics.
  


20       Q.    Okay.  Anything else on Slide 37?
  


21       A.    No.
  


22       Q.    Okay.  Let's go to Slide 38.
  


23       A.    So we've heard a lot of testimony -- I've
  


24   presented some; Dr. Schumm previously presented some --
  


25   about the braided character of the river.  The two
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 1   reaches we just talked about really don't fit that
  


 2   model.  They're not braided segments of the river.  The
  


 3   reason the navigability would be limited in those
  


 4   reaches is different from the reasons that we would say
  


 5   that a braided river is not navigable.
  


 6             Reach 5, good parts of that actually are in
  


 7   that category, and so it's important to talk about the
  


 8   braiding concepts as we move through Reach 5.
  


 9       Q.    Let me interrupt just so we're clear.  When
  


10   you talked about the two segments you just talked
  


11   about, what segments are you referring to?
  


12       A.    Sorry.  Segments 3 and 4 do not fit the
  


13   braided model that we've heard so much about in these
  


14   proceedings.
  


15             Segment 5 -- I think I misspoke earlier and
  


16   said Reach.  Segment 5 does fit that model in many
  


17   locations.
  


18             So this plot that we're looking at on
  


19   Slide 38 is simply to illustrate the variability in the
  


20   annual flows below what is now Bartlett Dam.  These are
  


21   pre-Bartlett Dam discharges.  And specifically
  


22   illustrating the high flows that occurred in the 1890s
  


23   and the early part of the 1900s, just prior to
  


24   statehood, and it helps explain why the river in the
  


25   earlier photographs looked the way it did in terms of
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 1   the braiding character, and also explains part of the
  


 2   reason why at the date of statehood and prior to that
  


 3   period, you had periods where the river would have had
  


 4   a very strongly braided character.  But --
  


 5       Q.    Okay.  I'm sorry.  This graph goes up to
  


 6   about 1935, right?
  


 7       A.    Yes.
  


 8       Q.    Is that before Horseshoe Reservoir was built?
  


 9       A.    Yes.
  


10       Q.    And was it before Bartlett was built?
  


11       A.    I believe Bartlett was closed in 1938.
  


12   Horseshoe was closed in the late '40s, 1946 maybe.
  


13       Q.    And were there dams on the Salt River prior
  


14   to this time?
  


15       A.    Yes, Roosevelt Dam.
  


16       Q.    And would that have affected the flows here
  


17   in the reach you're talking about?
  


18       A.    No.  No.
  


19       Q.    Okay.  Anything else on Slide 38?
  


20       A.    So note that the last dates are 1935 on this
  


21   figure.  We are fortunate enough to have some old
  


22   aerial photographs from right at the end of that period
  


23   that I show the flows for.  This is actually the
  


24   location of the Horseshoe Dam site.  Horseshoe Dam I
  


25   believe was right at this constriction in the valley,
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 1   taken in 1934, sometime after those large floods had
  


 2   occurred, a decade or so.
  


 3       Q.    I'm sorry.  You've moved on to Slide 39 now.
  


 4       A.    I'm sorry.  I'm speaking to Slide 39 now.
  


 5       Q.    Sorry.
  


 6       A.    So in this photograph, in spite of the
  


 7   constriction that you see where the dam itself is
  


 8   located, you definitely see the braiding character of
  


 9   the flood channel of the river, both upstream from that
  


10   constriction and then downstream as well.
  


11   Significantly less riparian vegetation in this
  


12   photograph than you saw in the photographs that I
  


13   showed earlier; and, of course, this area in the upper
  


14   part of the photograph, this bare area, is now under
  


15   the pool of Horseshoe Reservoir at this time.
  


16       Q.    Okay.  Anything else on Slide 39?
  


17       A.    No.
  


18                  MR. BREEDLOVE:  I just have one simple
  


19   question.  How were these pictures taken?  Do you know
  


20   how these --
  


21                  COMMISSIONER ALLEN:  These were aerials.
  


22                  MR. BREEDLOVE:  Yeah, aerial photo, I
  


23   know; but by blimp or something?  How did that work in
  


24   1934?
  


25                  CHAIRMAN NOBLE:  Didn't they have
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 1   airplanes by then?
  


 2                  MR. BREEDLOVE:  That's pretty high.  I
  


 3   don't know.  Just curious.
  


 4                  THE WITNESS:  I assume it was from an
  


 5   aircraft.  I don't know.
  


 6                  MR. BREEDLOVE:  It wasn't satellite.
  


 7                  COMMISSIONER ALLEN:  By aircraft, yeah.
  


 8                  MR. MCGINNIS:  Somebody got up pretty
  


 9   high to take it.
  


10                  COMMISSIONER ALLEN:  These were some of
  


11   the first aerials that were taken in this particular
  


12   area.
  


13                  MR. BREEDLOVE:  Yeah, I'm sure.  Sorry.
  


14   BY MR. MCGINNIS:
  


15       Q.    Okay, that was Slide 39.  Now we're onto
  


16   Slide 40; is that right?
  


17       A.    Yes, and I want to point out these
  


18   photographs were also presented in Dr. Schumm's
  


19   testimony in the earlier proceedings as well.  So
  


20   you've seen these before.
  


21             This is just another photograph showing the
  


22   braided character of the river.  This one is down near
  


23   the bottom of the Fort McDowell Indian Reservation, the
  


24   lower end of the Reservation on the lower part of the
  


25   river.


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







VERDE RIVER     VOLUME 9     02/23/2015 1930


  


 1             And you see the wide, bare cobble-sand-gravel
  


 2   bar and then the low flow channel that kind of snakes
  


 3   around.  You see some evidence of the high flow
  


 4   channels around the side.  Down at the lower end you
  


 5   see a very shallow flow along the left side.  We're
  


 6   looking downstream as we look to the bottom of the
  


 7   photograph now.  And then you see the water, very
  


 8   shallow flow shoaling across, incising into those
  


 9   sand-gravel bars at that location as well.
  


10                  MR. MCGINNIS:  I think Commissioner
  


11   Allen had a question.
  


12                  COMMISSIONER ALLEN:  Do you have a date
  


13   aside from the year?
  


14                  THE WITNESS:  I do not know the specific
  


15   date of these photographs.
  


16                  COMMISSIONER ALLEN:  It should be marked
  


17   on the photograph itself, the date.  But I have no
  


18   idea, based on this, whether it was low flow, medium,
  


19   high flow, or what we're talking about in this regard.
  


20                  THE WITNESS:  You know, I don't know
  


21   the answer to that.  I think it's probably fairly low
  


22   flow.
  


23                  COMMISSIONER ALLEN:  Yeah, I would
  


24   assume that that were the case.
  


25                  THE WITNESS:  Yeah.
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 1   BY MR. MCGINNIS:
  


 2       Q.    Anything else on Slide 40?
  


 3       A.    No.
  


 4       Q.    Slide 41?
  


 5       A.    And then this is another photograph of that
  


 6   same set that's taken just very downstream end.  This
  


 7   is the Salt River coming sort of obliquely across the
  


 8   bottom of the photograph.  You see some deposits right
  


 9   at the mouth of the Verde River that comes from the top
  


10   of the photo down.
  


11             Similar area, and you see the shoaling across
  


12   the bars in this area.  You see multiple channels in
  


13   here.  So, again, just illustrating the braided nature
  


14   of the channel down in this area, very wide.  At the
  


15   flows that you see here, you can see the sandbars, the
  


16   shaded areas in the center of the photograph.  The
  


17   flows would have been very wide and very, very shallow
  


18   in most of the area along here.
  


19       Q.    And, again, the '34 photo was before
  


20   Horseshoe and Bartlett?
  


21       A.    Yes.
  


22       Q.    Would it have been post some diversions
  


23   upstream on the Verde?
  


24       A.    It would have been, yes.
  


25       Q.    Anything else on Slide 41?
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 1       A.    No.
  


 2       Q.    Okay.  Slide 42.
  


 3       A.    So now I have a series of photographs that
  


 4   show what the various segments of that -- or various
  


 5   portions of that river look like today.  These
  


 6   photographs were taken, again, during my November 2013
  


 7   overflight.
  


 8       Q.    And are these in Segment 5?
  


 9       A.    And these are in Segment 5.  This particular
  


10   photograph on Slide 42 is looking in the upstream
  


11   direction.  It's about 2 and a half miles downstream
  


12   from Horseshoe Dam, so it's between Horseshoe and
  


13   Bartlett.
  


14             The main point of this, it shows the sort of
  


15   riffle-pool character.  You see a fairly large pool
  


16   near the top of the photograph along the road.  You see
  


17   another pool in the foreground along the bottom, and
  


18   then you see some very messy split flow channels.
  


19   There are shallow riffles within the vegetation that
  


20   you can't see here.  So narrow channel, very shallow
  


21   channel, riffles within the vegetated area that you see
  


22   here.
  


23       Q.    Slide 43.
  


24       A.    We've moved another 2 miles or so.  No,
  


25   that's not true.  We're 4 and a half miles downstream
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 1   from Bartlett Dam, actually, at this location.  The
  


 2   other one was between Bartlett and Horseshoe.  This is
  


 3   Slide 43.
  


 4             Similar area.  There's bedrock in the middle
  


 5   of the channel.  This white area is a bedrock outcrop.
  


 6   It's very stable so that's what's allowed this riparian
  


 7   vegetation to establish and flourish in that area.
  


 8   You've got a pool upstream from the riffle.  You can
  


 9   see one piece of riffle in the very bottom and then
  


10   it's tailing out into another pool; high-elevation
  


11   gravel bars that are deposited in that area during the
  


12   really high flood flows.
  


13       Q.    Slide 44.
  


14       A.    44 is another view looking upstream near
  


15   Rio Verde.  I show this mainly because it shows a very
  


16   distinct, very shallow riffle about in the center of
  


17   the photograph downstream from a long pool.  There's
  


18   another pool below that.  And then we see some flows
  


19   splitting around to the side, coming back into the
  


20   channel through the thick riparian vegetation corridor.
  


21       Q.    And is this photo on Slide 44 downstream from
  


22   both Horseshoe and Bartlett?
  


23       A.    It is, yes.
  


24       Q.    Slide 45.
  


25       A.    Yes.  So, again, I want to spend just a few
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 1   minutes talking about the relevant results from the
  


 2   study at the two sites from our 2003 work that are
  


 3   located in Segment 5.  This is a photograph of Site
  


 4   No. 2 that's located between the two reservoirs.
  


 5             This photo, again, I took this in November
  


 6   2002 from a helicopter overflight.  We're looking now
  


 7   in the downstream direction.  So the left side of the
  


 8   river is controlled by -- those are primarily
  


 9   basin-fill sediments.  They're very erosion-resistant,
  


10   and so the channel is cut into the side of those.
  


11             The right side is a large gravel-cobble bar.
  


12   We see a tributary coming down just in the lower left
  


13   corner of the photograph.  So this area in the corner
  


14   of the photograph on the right side of the river is the
  


15   alluvial fan that's been deposited from the material
  


16   that came out of that tributary.
  


17             So we surveyed a number of cross-sections
  


18   from this constriction down at the lower end.  This
  


19   sort of circular area in the upper right corner is
  


20   another tributary alluvial fan; constricts the river.
  


21   At really high flows you get backwater or it sort of
  


22   dams the river up, makes the gradient flat, and that's
  


23   the reason that these gravel bars form.  And then as
  


24   the flow goes down, the river dissects back into those
  


25   gravel bars, and you're left with a narrower channel
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 1   and cobbly, riffly area.
  


 2             So this is a view of our Site No. 2.
  


 3       Q.    Okay.  Can we move on to Slide 46?
  


 4       A.    So Slide 46 is the same type of information
  


 5   that we looked at earlier for Study Site 1.  The bottom
  


 6   solid dark blue line is the minimum bed elevation
  


 7   profile along the site.  The site's about 3,000 feet
  


 8   long and extends from our Station 1,500 up to about
  


 9   4,500.  You can see two areas that would be riffles or
  


10   shallow, steep zones, and then those are separated by
  


11   the pools that we've been talking about.
  


12             The pink and sort of light blue line at the
  


13   top are our calibration profiles.  The flows, when we
  


14   collected our data there, were in the range of 225 to
  


15   250 cubic feet per second.  The measured water-surface
  


16   elevations on either side of the channel are the
  


17   symbols that are shown along the upper line in the
  


18   plot, and then the solid lines are our modeled
  


19   water-surface elevations, again, showing that our model
  


20   calibrates very well to the measured data at this
  


21   discharge.
  


22       Q.    And at this site the water level elevations,
  


23   at least in the pool sections, are pretty flat, right?
  


24       A.    They're very flat, yes.
  


25       Q.    Do you have any idea why that is?
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 1       A.    Well, it's because the hydraulic control for
  


 2   the behavior of the water in those pools is actually
  


 3   the riffle or the shallower area at the downstream end.
  


 4   So it acts sort of like a dam, and the water has to
  


 5   build up to a certain level to be able to force it over
  


 6   the riffle.  And because of that, you have such a wide
  


 7   cross-section that there isn't very much energy loss
  


 8   through those pools, and so you end up with a really
  


 9   flat water surface slope through the pools.
  


10       Q.    On your legend for this photo, you have
  


11   the -- I guess it's the blue line that says
  


12   Channel Thalweg.
  


13       A.    Yes.
  


14       Q.    And I think you referred earlier, when you
  


15   were talking about this slide, to the minimum surface
  


16   elevation being that same line?
  


17       A.    Yes.  So if you think about a cross-section
  


18   profile that would run across the river perpendicular
  


19   to the direction the flow is going, the thalweg is
  


20   actually the deepest point or the lowest elevation
  


21   point across that cross-section.
  


22       Q.    So the lowest surface elevation from sea
  


23   level is also the deepest point of the channel; is that
  


24   right?
  


25       A.    In most cases that's true.  If there's strong
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 1   two, three-dimensional flow effects, that isn't always
  


 2   the case; but in general, yes, that is the deepest
  


 3   point.
  


 4       Q.    Anything else on Slide 46?
  


 5       A.    Well, I did want to point out, again, at this
  


 6   225 to 250 cfs discharge that we model in this plot,
  


 7   the depths over the riffle in the center of the site
  


 8   and, also, at the downstream end are, again, in the
  


 9   range of a foot and a half to 2 feet at this discharge.
  


10       Q.    And this site is downstream from Horseshoe
  


11   and Bartlett?
  


12       A.    This site is between Horseshoe and Bartlett.
  


13       Q.    Okay.  Slide 47.
  


14       A.    So Slide 47, again, it's the same as the one
  


15   that we looked at earlier; the two riffle
  


16   cross-sections that were surveyed there,
  


17   Cross-Section 2 and 4.  We're showing the relationship
  


18   between the average depth across the cross-section and
  


19   the discharge.
  


20             So as we talked earlier, at Cross-Section 2
  


21   the downstream riffle, we need approximately, what,
  


22   two, three, four, five, about 600 cubic feet per second
  


23   to exceed 2 feet of average depth across the
  


24   cross-section.  And at the upstream shallower area, it
  


25   takes more than 1,000 cubic feet per second to get up
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 1   to the 2 feet of average depth across the
  


 2   cross-section.
  


 3       Q.    And the significance of the 2 feet is
  


 4   something you've heard of as a navigability standard?
  


 5       A.    I've heard discussions that that would be
  


 6   sort of a minimum threshold for practical commercial
  


 7   navigability.
  


 8       Q.    I think Commissioner Allen has a question.
  


 9                  THE WITNESS:  Sure.
  


10                  COMMISSIONER ALLEN:  In this particular
  


11   case, the lead depth is not the depth at the thalweg,
  


12   though.
  


13                  THE WITNESS:  That is correct.  That's
  


14   correct.
  


15                  COMMISSIONER ALLEN:  So it grades up to
  


16   zero at the side of the channel and zero on the other
  


17   side.
  


18                  THE WITNESS:  That's right.  That's
  


19   right.
  


20   BY MR. MCGINNIS:
  


21       Q.    Anything else on Slide 47?
  


22       A.    No.
  


23       Q.    Let's move on to Slide 48.
  


24       A.    So then if we move on downstream to our Study
  


25   Site 3, this is located, I believe, about 4 miles
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 1   downstream from Bartlett Dam.  It's a very wide area in
  


 2   the river.  This is a photograph that I took in
  


 3   November 2002, again, from the helicopter.  We're
  


 4   looking in the upstream direction, and the survey
  


 5   cross-section is extended basically from the lower left
  


 6   of the photo up to just above the riffle where the flow
  


 7   comes across sort of in the center of the photograph.
  


 8       Q.    Okay.  Slide 49.
  


 9       A.    Again, 49 is the same kind of plot we just
  


10   looked at.  The bottom black line is the thalweg
  


11   profile of the river, the measured water surfaces are
  


12   the symbols, and then the modeled water surfaces.
  


13             The flow was more variable during the time we
  


14   were collecting our data at this site.  It ranged from
  


15   3 to 500 cubic feet per second, and so we've modeled
  


16   both of those discharges, and you see the differences
  


17   in the water-surface elevation.  And, again, you see
  


18   the very sharp breaks in the water surface at the
  


19   riffles near our Cross-Section 6 and then
  


20   Cross-Section 4 at the downstream end and -- or, sorry,
  


21   in the middle of the site and then another riffle at
  


22   the downstream end of the site.
  


23             If we go back up to the photograph, this
  


24   riffle at approximately Station 10,500 is the area
  


25   where the channel comes across from the left side --
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 1   again, downstream view; we're looking in the opposite
  


 2   direction -- and cuts back across to the right side of
  


 3   the flood corridor there, and there's a sharp riffle
  


 4   that occurs in that crossing, and that's what we're
  


 5   looking at there.
  


 6             Similar depths in this area across those
  


 7   riffles, maximum depths in the cross-section, of a foot
  


 8   and a half to even less than a foot in some areas.
  


 9       Q.    Anything else on Slide 49?
  


10       A.    No.
  


11       Q.    Let's move on to Slide 50.
  


12                  COMMISSIONER HORTON:  Let me ask you,
  


13   were there any releases during this time period?
  


14                  THE WITNESS:  No significant releases.
  


15   I think the variability from 3 to 500 probably had to
  


16   do with their just normal operations of the reservoir,
  


17   but I don't recall that it ever went up significantly
  


18   above 500.
  


19   BY MR. MCGINNIS:
  


20       Q.    Moving on to Slide 50.
  


21       A.    All right.  So Slide 50, again, is the
  


22   average depth plot at five of the cross-sections that
  


23   we surveyed at that site.  So we're showing 1 foot of
  


24   average depth, 2 feet, and 3 feet on the vertical axis.
  


25   1,000 cubic feet per second is right about the middle
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 1   of the plot.
  


 2             And so you can see that at several of the
  


 3   cross-sections, to get an average depth across the
  


 4   cross-section of 2 feet, you need well over 1,000,
  


 5   several thousand cfs, cubic feet per second; and in
  


 6   some cases, at Cross-Section 3, which is in the middle
  


 7   of the site, you only need about 700 cfs to get that
  


 8   average depth.
  


 9       Q.    And just so I'm clear, the work you did in
  


10   2003, none of that was really in a predevelopment
  


11   condition of the river, was it?
  


12       A.    It was not.
  


13       Q.    Does the information and the work that you
  


14   did back in 2003 still give you information, as a
  


15   geomorphologist/hydrologist, about what the river would
  


16   have been like in its predevelopment condition?
  


17       A.    Yes.  I think certainly the reservoirs have
  


18   an impact, in that they -- well, they have two primary
  


19   impacts.  One is they trap sediment that's moving down
  


20   the river.  So the surface sediment at these sites is
  


21   probably somewhat finer than it -- sorry.  I said that
  


22   backwards.  Is probably somewhat coarser now than it
  


23   was under predevelopment conditions.
  


24             But having said that, that probably only
  


25   applies to the sand fraction, and this was not a sand
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 1   bed system.  It's a very strongly gravel-cobble bed
  


 2   system.  So the surface bed material maybe had more
  


 3   sand in it at that time, but it would be very similar.
  


 4             The other effect of the reservoirs relates to
  


 5   the flow regulation, of course, and that primarily has
  


 6   an impact on the riparian corridor along the channel
  


 7   because of the different flow levels that happen during
  


 8   the year and so on.  Because the big floods still tend
  


 9   to happen, the overall geomorphic character of these
  


10   reaches is not that different from what it was prior to
  


11   construction of the reservoirs.
  


12       Q.    And when you say the big floods still tend to
  


13   happen, is that because some of these floods cause
  


14   releases over the dams?
  


15       A.    Yes, I mean the storage volume in the
  


16   reservoirs.  They're not flood control reservoirs, and
  


17   they're just overwhelmed by the size of these large
  


18   floods.
  


19       Q.    Anything else on Slide 50?
  


20       A.    No.
  


21       Q.    And when I talk about predevelopment
  


22   conditions, we've also heard ordinary and natural
  


23   condition?
  


24       A.    Yes.
  


25       Q.    Right?
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 1       A.    Yes.
  


 2       Q.    You understand what that term is?
  


 3       A.    Yes.
  


 4       Q.    Do you see any difference between
  


 5   predevelopment and ordinary and natural for purposes of
  


 6   as a hydrologist?
  


 7       A.    No.  I think the natural condition, in my
  


 8   mind, is the same as ordinary.  Sorry, as
  


 9   predevelopment, yes.
  


10       Q.    Slide 51.
  


11       A.    Okay.  I just wanted to make a brief
  


12   statement about the Segments 1 and 2 upstream.  Again,
  


13   I didn't do a lot of detailed evaluation here.  I
  


14   basically looked at the other reports and looked at the
  


15   information that I could find about the
  


16   geomorphic/geologic character of those reaches.
  


17             It appears to me, from the information that I
  


18   was able to find, that the river, obviously, is smaller
  


19   up in that area.  There are a lot of
  


20   geomorphic/geologic controls.  It's very
  


21   coarse-grained.  There are areas with riffles and drops
  


22   and so on.  And so my conclusion from that is that
  


23   Segments 1 and 2 were likely not -- did not meet the
  


24   standard for navigability either.
  


25       Q.    Was your analysis on Segments 1 and 2 less
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 1   detailed than what you did on 3, 4, and 5?
  


 2       A.    Yes.
  


 3       Q.    Slide 51.
  


 4             I'm sorry, 52 now.  We just did 51.
  


 5       A.    Yeah, 51.
  


 6             So 52, basically just a summary of my
  


 7   opinions about Segments 3 and 4.  Again, these reaches
  


 8   are relatively narrow, bedrock-confined, flows through
  


 9   a bedrock-confined canyon.  There are numerous rapids
  


10   in these reaches that would make navigation for
  


11   commercial purposes very impractical.
  


12             My opinion is these reaches certainly don't
  


13   meet the standard for navigability using the types of
  


14   boats that were in customary use for commerce at the
  


15   date of Arizona statehood.
  


16       Q.    Anything else in Slide 52?
  


17       A.    No.
  


18       Q.    Slide 53.
  


19       A.    53 summarizes my opinions relative to
  


20   Segment 5.  This part of the reach is much -- has a
  


21   much wider valley bottom.  The island-braided character
  


22   of the river under current conditions occurs -- it's
  


23   island-braided now because of the effect of regulation
  


24   by the reservoirs.  It was probably a highly braided
  


25   reach, and we see that in these older photographs,
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 1   under natural conditions, very responsive to the large
  


 2   flows.
  


 3             So, you know, as Graf explained and as I
  


 4   explained in some detail in my earlier testimony,
  


 5   dryland rivers tend to go from periods of -- they get
  


 6   hit by a big flood.  They widen out.  It rips the
  


 7   vegetation out.  It shifts the sediment around.  It
  


 8   becomes a very braided type system in areas like this.
  


 9   And then over time between the floods, it tends to
  


10   settle down.  The channels tend to consolidate.  You
  


11   get some vegetation.  And then they get hit by another
  


12   flood.  So the sequencing of the flows is a really
  


13   important aspect of these reaches.
  


14             These 1934 photographs were taken not too
  


15   long after a series of really big floods, and so you
  


16   see the braided character of the river, fairly un --
  


17   highly unstable multichannel character in the low flow
  


18   part of the reach that would make navigation
  


19   impractical.
  


20             My conclusion is that this portion of the
  


21   reach would also not have been navigable using the
  


22   boats that were in customary use for commerce at the
  


23   date of statehood.
  


24       Q.    Okay.  Slide 54.
  


25       A.    So overall my conclusion is that the Verde
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 1   River was not susceptible to being used, in its
  


 2   ordinary and natural condition, as a highway for
  


 3   commerce, using customary modes of trade and travel on
  


 4   water at the time of Arizona statehood?
  


 5       Q.    Did you do any detailed work to look at
  


 6   whether there was actual use of the Verde for
  


 7   navigation at statehood or before, or were you just
  


 8   focused on the susceptibility issue?
  


 9       A.    I was focused primarily on the susceptibility
  


10   issue.  I've heard the testimony.  I've read the
  


11   information from most of the other witnesses in this
  


12   case.  But my opinions are based primarily on the
  


13   character of the river as I see it.
  


14       Q.    Slide 55.
  


15             The remaining slides, 55 through, I guess, 87
  


16   of your PowerPoint presentation, X060, are those slides
  


17   things you added primarily to deal with some criticisms
  


18   that were leveled at your report by Mr. Hjalmarson?
  


19       A.    Yes, they are.
  


20       Q.    And were those criticisms set forth in his
  


21   appendices and, I think it was, his first addendum?
  


22       A.    Yes.
  


23       Q.    He didn't say much about you in his live
  


24   testimony, did he?
  


25       A.    I heard very little about my work in his live
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 1   testimony.
  


 2       Q.    But he took some shots at you in writing?
  


 3       A.    He made several specific criticisms of my
  


 4   work in his addendum and appendices.
  


 5       Q.    Okay.  And is that what the rest of these
  


 6   slides are designed to deal with?
  


 7       A.    And so I felt that I should specifically
  


 8   address those, several of those criticisms.  He's very
  


 9   wrong factually in the criticisms that he makes, and
  


10   his conclusions from that with respect to the
  


11   navigability question are equally wrong.  And I want to
  


12   make sure that the record is clear that the alleged
  


13   errors that I made are not errors and that my
  


14   conclusions are sound.
  


15       Q.    Okay.  Let's go to -- let's talk about
  


16   Slide 55.
  


17                  CHAIRMAN NOBLE:  Mr. McGinnis.
  


18                  MR. MCGINNIS:  Yes.
  


19                  CHAIRMAN NOBLE:  Would this be an
  


20   appropriate place for us to take a break?
  


21                  MR. MCGINNIS:  It would be a very good
  


22   place.
  


23                  CHAIRMAN NOBLE:  We'll be on break for
  


24   15 minutes.  We will reconvene approximately at
  


25   10:30 a.m.
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 1                  (A recess was taken from 10:13 a.m. to
  


 2   10:33 a.m.)
  


 3                  CHAIRMAN NOBLE:  Mr. McGinnis, are you
  


 4   ready to proceed?
  


 5                  MR. MCGINNIS:  Yes.
  


 6                  CHAIRMAN NOBLE:  Dr. Mussetter?
  


 7                  George, are we back on?
  


 8                  DIRECTOR MEHNERT:  We're back on.
  


 9                  CHAIRMAN NOBLE:  Mr. McGinnis.
  


10   BY MR. MCGINNIS:
  


11       Q.    Dr. Mussetter, in preparing your report and
  


12   your PowerPoint, was it your understanding that
  


13   Mr. Ford's delineating point between his Segments 4 and
  


14   5 was around Tangle Creek?
  


15       A.    That was my understanding, yes.
  


16                  MS. HERNBRODE:  Ford?
  


17   BY MR. MCGINNIS:
  


18       Q.    If that delineation was at a different place,
  


19   would that have any impact on your overall opinion?
  


20       A.    No.  As I said, I used those segments just
  


21   for convenience in referring to different areas of the
  


22   river.
  


23       Q.    Let's go back to Slide 55 then.
  


24             Again, is this part of your response to
  


25   Mr. Hjalmarson's criticisms of your work?
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 1       A.    Yes.
  


 2       Q.    Okay.  Tell us about Slide 55.
  


 3       A.    So big-picture strategy, I've included some
  


 4   copies of the actual criticism from Mr. Hjalmarson's,
  


 5   the relevant document; and then I have some subsequent
  


 6   slides to explain my response to that criticism.
  


 7             So this first one was in Appendix J of his
  


 8   October 4th, 2014 report.  This is a portion of Page 6
  


 9   of that report.
  


10             He reproduced a plot that I had included,
  


11   actually, in my Gila River report showing the
  


12   relationship between the annual flow volume on the
  


13   horizontal axis and the annual peak discharge on the
  


14   vertical axis.  And the reason I included this plot was
  


15   simply to make the point that if we go back through the
  


16   reconstructed record that was developed from the tree
  


17   ring data, we have what appears to be good
  


18   representations of the annual flows, but we really
  


19   don't know what the peak flows were during those years.
  


20             And I used this graph to simply make the
  


21   point that during the modern record, there's fairly
  


22   strong correlation between the annual peak flow and the
  


23   annual flow volume.  In other words, during high flow
  


24   years, years when you have a fairly high volume of
  


25   water that comes through the river, those tend to be
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 1   the same years that you have really high peak
  


 2   discharges that cause the braiding character and that
  


 3   aspect of the river behavior.
  


 4       Q.    So is your Slide 55 a reproduction of a page
  


 5   of Mr. Hjalmarson's appendix?
  


 6       A.    This is a reproduction of Page 6 of his
  


 7   Appendix J.
  


 8       Q.    And on the table there is your reproduction
  


 9   of his reproduction of your original table; is that
  


10   right?
  


11       A.    Yes, I guess that's correct.
  


12       Q.    Okay.  And was your purpose in doing the
  


13   Slide 55 just to show what you were going to respond
  


14   to?
  


15       A.    Yes.
  


16       Q.    Okay.  What's the highlighted portion there
  


17   on Slide 55?
  


18       A.    So I've highlighted the part where he
  


19   specifically criticizes me.  He says that there's an
  


20   error in the regression in my Figure 5 that suggests
  


21   that I'm not familiar with how to retrieve USGS data
  


22   from the website.  And he's specifically indicating
  


23   that I mixed water years and calendar years in my data;
  


24   in other words, I used -- I'm not sure which way he
  


25   went, whether he thinks -- well, actually, he says
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 1   here, "The annual peaks are for calendar years and the
  


 2   annual volumes are for water years."
  


 3             In fact, Mr. Hjalmarson didn't check his
  


 4   facts correctly.
  


 5       Q.    This is Slide 56 now?
  


 6       A.    Yes, if we move to Slide 56, I can illustrate
  


 7   that I did, in fact, use water years in both sets of
  


 8   data.  This is the original plot blown up so that you
  


 9   can see it more clearly, and so I've taken the data
  


10   points that would be at issue in his criticism and
  


11   highlighted them with red.  They're the same points
  


12   that are in blue on the underlying plot.  I've just
  


13   overlaid red on them so you can see.  Those would be
  


14   the points that would happen during the October to
  


15   December period.  The flow volumes that are plotted for
  


16   those points are taken from the water year that goes
  


17   from October 1st of that particular year to October 1st
  


18   of the following year.
  


19             And so those points, just as an example, for
  


20   1984, if the flood happened in October of 1984, that
  


21   would have been plotted with the volume associated with
  


22   water year 1985, because October, November, December
  


23   are part of water year 1985.
  


24             So what this shows is, again, there's strong
  


25   correlation between the annual peak flow and the annual
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 1   volume.  The R-squared value in statistical terms is
  


 2   .63.  From practical perspective, what that means is
  


 3   that about 63 percent of the variability in the annual
  


 4   flow volume is explained by the annual peak flow.  Of
  


 5   course, there are other factors that affect the amount
  


 6   of flow, including the number of events, the duration
  


 7   of the flows, and so on; but it does show that there is
  


 8   a very strong statistical correlation.
  


 9             So I did, in fact, analyze the data
  


10   correctly, and I did, in fact, draw the right
  


11   conclusion from the data.
  


12             If I had done what Mr. Hjalmarson suggested
  


13   that I did, this is what the plot would have looked
  


14   like, and you see these red dots.  The scatter is much
  


15   wider.  The correlation goes down by about 20 percent.
  


16       Q.    You're now on Slide 57.
  


17       A.    Sorry.  I have moved on to Slide 57.
  


18             So I guess he's right in the sense that it
  


19   would have been incorrect to do that; but, in fact, I
  


20   did not do that, and my analysis is correct.
  


21       Q.    Okay.  Anything else on Slide 57?
  


22       A.    No.
  


23       Q.    Okay.  Let's go on to Slide 58.
  


24       A.    So 58 is the same information plotted for the
  


25   Verde River.  The plot we just looked at was actually
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 1   from my Gila River testimony.  This is the same
  


 2   relationship for the Gila River.
  


 3             Correctly plotted, it shows an R-squared
  


 4   value of .56.  56 percent of the variability in the
  


 5   annual volume is explained by big discharge.  Somewhat
  


 6   lower correlation, but, again, shows that you can
  


 7   assume that most of those really high flow, high volume
  


 8   years from the tree ring data would also correspond to
  


 9   high peak flow years.
  


10       Q.    And the high volume, just so we're clear,
  


11   when you talk about high volume, are you talking about
  


12   the amount of water that flows down the river
  


13   throughout the course of the whole year?
  


14       A.    For the entire year, yes.
  


15       Q.    When you're talking about high peak, you're
  


16   just talking about a flood?
  


17       A.    Yes, that's the maximum flow that happened
  


18   during that.
  


19       Q.    And does Slide 58 show that most of the
  


20   high-volume years happen when there's a big flood?
  


21       A.    Yes.
  


22       Q.    Is that all you have on Slide 58, or do you
  


23   have anything else?
  


24       A.    No, that's all.
  


25       Q.    Slide 59.
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 1       A.    So the next issue that Mr. Hjalmarson
  


 2   criticized me about was in his appendix, Page 18 of
  


 3   that same appendix, I believe.  Yes, it's Appendix J.
  


 4   No, it's Appendix H, I'm sorry, from his October 4th,
  


 5   2014 report.
  


 6             And I had cited some of the work that Will
  


 7   Graf, who is a well-known geomorphology professor that
  


 8   has written extensively on the character and behavior
  


 9   of dryland rivers.  He talks a lot about how the
  


10   geomorphic character of dryland rivers is driven more
  


11   by the large floods that occur in those systems than
  


12   the sort of normal, frequently-occurring flows in the
  


13   system.
  


14             For some reason Mr. Hjalmarson believes that
  


15   Graf's discussion of that issue applied only to the
  


16   Fremont River.  This is, again, a copy of his criticism
  


17   from that 2014 report.
  


18             And, in fact, if you look at the language in
  


19   the part that I cited from Graf's book, and I have the
  


20   book here with me today, and we have an exhibit that
  


21   has the relevant section that I cited from that book.
  


22                  MR. MCGINNIS:  Why don't we stop for a
  


23   minute, and let me pass those out.
  


24                  THE WITNESS:  Sure.
  


25                  DIRECTOR MEHNERT:  Is this going to be a
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 1   new exhibit?
  


 2                  MR. MCGINNIS:  No, this is Exhibit 60.
  


 3   No, excuse me, 58.  This was submitted previously.
  


 4                  MR. SLADE:  X058 or 58?
  


 5                  MR. MCGINNIS:  X058.
  


 6   BY MR. MCGINNIS:
  


 7       Q.    Okay, please proceed with your discussion.
  


 8       A.    So the exhibit that you're looking at is of
  


 9   Pages 206 through 210 of Dr. Graf's book, copyright
  


10   2002, Fluvial Processes in Dryland Rivers.
  


11       Q.    And you've got the actual book there?
  


12       A.    I'm reading from the actual book.
  


13             The specific section that I'm referring to is
  


14   Section 5.4.2.  The title of it is Channel Change and
  


15   Recovery.  And in this several pages of text, he
  


16   basically illustrates the relationship between channel
  


17   width, braiding, and the occurrence of, he calls them,
  


18   catastrophic floods.
  


19             The Fremont River that Mr. Hjalmarson refers
  


20   to is one of the cases that he cites; but Dr. Graf also
  


21   talks about, actually, some of the data that Dr. Schumm
  


22   and I have testified about in this court relative to
  


23   the Gila River, as well as several other rivers in
  


24   Arizona, Texas, New Mexico, and so on.  So I'm not
  


25   really sure why he singled out the Fremont River.
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 1             The changes that occur in the Fremont River
  


 2   happen to be associated with channel incision, and
  


 3   we're not suggesting channel incision in any of the
  


 4   areas that we're talking about here.
  


 5             And he ends his criticism by saying that
  


 6   Dr. Graf and, I guess by implication, I ignore the
  


 7   effect of human activities as a related cause.  And
  


 8   I've said repeatedly in my testimony I'm not ignoring
  


 9   the effects of human activity.  I certainly recognize
  


10   the effects of dams and other things on the system.
  


11             But having said that, the processes that
  


12   Dr. Graf talks about here, catastrophic floods, blowing
  


13   out the channel, making it braided, taking time for
  


14   that to settle back down into consolidated channels,
  


15   and so on during the intervening time between the
  


16   floods is very valid and very relevant to the natural
  


17   condition of both the Gila River and the Verde River.
  


18       Q.    And on the Verde, are you talking about the
  


19   whole Verde in this context or just one particular
  


20   portion?
  


21       A.    Specifically, the lower portion of the Verde.
  


22   As I've said a couple of times this morning, the two
  


23   upper segments that I specifically analyzed do not fit
  


24   into the category that we're talking about here.
  


25       Q.    Okay.  So the two upper segments that you
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 1   analyzed are which segment?
  


 2       A.    Essentially, from Beasley Flat down to the
  


 3   head of Horseshoe Reservoir, and I refer to them as
  


 4   Segments 3 and 4.
  


 5             I understand there's some question about
  


 6   where the actual boundary between 4 and 5 is, so maybe
  


 7   the current version of the segments doesn't match my
  


 8   version of the segments.
  


 9       Q.    But when you're talking about Dr. Graf's
  


10   book, you're referring primarily to the lower end.  How
  


11   far up would that go, approximately?
  


12       A.    I would say probably the bottom -- at least
  


13   the bottom 15 miles or so.
  


14       Q.    Anything else on Slide 59?
  


15       A.    No.
  


16       Q.    Let's move on to Slide 60.
  


17             Is this a different criticism from Dr. --
  


18       A.    Yes.
  


19       Q.    -- or Mr. Hjalmarson?
  


20       A.    This is one that is particularly puzzling to
  


21   me.  It occurred in his addendum to his 2014 report
  


22   that he submitted on November 14th.  This is actually a
  


23   copy of a portion of Page 36 from that addendum.
  


24       Q.    And this is his first addendum, not his
  


25   second addendum?
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 1       A.    The first addendum, yes.
  


 2             He used a plot that is commonly cited by
  


 3   geomorphologists, just that distinguish meandering
  


 4   versus braided channels on the basis of their gradient
  


 5   and the bankfull discharge, and he claims that this
  


 6   plot clearly shows that the lower portion of the Verde
  


 7   River fits solidly in the meandering category.
  


 8             His testimony was actually contradictory in
  


 9   that sense.
  


10       Q.    So here we're talking about -- are we talking
  


11   about Slide 60 still?
  


12       A.    We're still on Slide 60.
  


13       Q.    And is this an excerpt from Mr. Hjalmarson's
  


14   addendum?
  


15       A.    This is a portion of Page 36 from that
  


16   addendum.
  


17             So this is the plot.
  


18       Q.    And this is Slide 61?
  


19       A.    Sorry.  Slide 61 is the plot that
  


20   Mr. Hjalmarson presented with respect to that issue.
  


21   And so this plot on the horizontal axis shows the
  


22   bankfull discharge in cubic feet per second.  The
  


23   vertical axis is the channel slope in feet per foot.
  


24   And then the line across the middle is to distinguish
  


25   between the braided rivers and the meandering rivers.
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 1   Points that would plot above the line would typically
  


 2   fall in the braided category.  Points that would fall
  


 3   below would be in the meandering category.
  


 4             And so Mr. Hjalmarson drew a green circle in
  


 5   the range of gradients for the lower Verde River, and
  


 6   he's suggesting that the bankfull discharge in the
  


 7   lower Verde River is somewhere between 180 and 650 cfs.
  


 8   He also said that it probably corresponds to something
  


 9   akin to the two-year flood.  I'm not quite sure how he
  


10   makes the connection between this level of discharge
  


11   and the two-year flood.
  


12             If we look at the flow duration curve, this
  


13   is the same plot that we looked at earlier.
  


14       Q.    We're now onto Slide 62?
  


15       A.    Moving on to Slide 62.
  


16             His characterization of bankfull discharge in
  


17   that plot would mean that the Verde River is flowing at
  


18   bankfull conditions, essentially, for something between
  


19   a month and a half and eight months out of the year,
  


20   which is clearly absurd.
  


21       Q.    And as a Ph.D. hydrologist, what's your
  


22   definition of what bankfull discharge is?
  


23       A.    Well, bankfull discharge is the discharge
  


24   where the channel is full of water and it's just
  


25   beginning to spill out onto the floodplain.  So it's a
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 1   high flow.  Most geomorphologists would say that it's a
  


 2   high frequently-occurring flow, something in the range
  


 3   of the mean annual flood or the flood that happens once
  


 4   every couple of years.
  


 5       Q.    And were you present in the hearing room last
  


 6   week when Mr. Hjalmarson said that was roughly
  


 7   equivalent to a two-year flood?
  


 8       A.    He did say that, yes.
  


 9       Q.    And do you recall that information that I
  


10   presented him from the State Land Department report
  


11   that said that the two-year flood was, I think it was,
  


12   roughly in the range of 16,000 cfs?
  


13       A.    16,000, yes.  Yes.
  


14       Q.    Where would 16,000 cfs -- where would that
  


15   chart, if we go back to Slide 61?  61.
  


16       A.    Sorry.
  


17       Q.    Where does the green blob that's the lower
  


18   Verde River show up on that chart if the bankfull
  


19   discharge is 16,000 cfs?
  


20       A.    Let me get to that.  I have a plot of that.
  


21       Q.    Okay.
  


22       A.    So his 500ish cfs, I believe is what he said,
  


23   for the bankfull discharge would be -- happens a lot in
  


24   that part of the reach.  This is the frequency curve
  


25   that Mr. McGinnis is referring to that shows the
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 1   two-year flood, about 16,000.  The five-year flood is
  


 2   in the range of 40 to 45,000.  Actually --
  


 3       Q.    You're on Slide 63 now?
  


 4       A.    Sorry.  I'm on Slide 63.
  


 5             This is a flood frequency curve for the
  


 6   Tangle Creek gage data that shows the bottom is the
  


 7   exceedance probability in any given year, the top is
  


 8   the return period in years, and then the vertical axis
  


 9   is the magnitude of the discharge.
  


10             So this shows that based on the flood
  


11   frequency curve, the two to five-year event would be
  


12   somewhere between 16 -- it would be somewhere between
  


13   16 and 45,000 cubic feet per second.
  


14             Most geomorphologists would say that the
  


15   bankfull discharge is somewhere in that range.  There's
  


16   a common school of thought that it's in the one and a
  


17   half to two-year range.  It's a debatable concept.
  


18   And, actually, in dryland rivers it's not all that
  


19   relevant.  It tends to be much higher in dryland rivers
  


20   than it does in plains, self-adjusted, sort of
  


21   equilibrium-type streams.
  


22       Q.    And would the lower Verde River be a dryland
  


23   river?
  


24       A.    It most certainly is a dryland river.
  


25       Q.    Let's go back to 63.
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 1       A.    Sorry.
  


 2       Q.    Where did the data come for Slide 63?  Where
  


 3   did that come from?
  


 4       A.    The data points represented by the circles
  


 5   are the recorded annual peak discharges from the USGS
  


 6   gage for the full period of record at that gage.
  


 7             And then I have done a standard Log-Pearson
  


 8   Type III flood frequency analysis, which consists of
  


 9   basically fitting that probability curve to the data so
  


10   that you get a relationship between the return period
  


11   or the exceedance probability and the discharge.
  


12   Standard procedures that all hydrologists use.
  


13             And my numbers that I came up with, my own
  


14   independent analysis, are very consistent with the ones
  


15   that you spoke about last week with Mr. Hjalmarson.
  


16       Q.    Okay.  Anything else on Slide 63?
  


17       A.    No.
  


18       Q.    Okay.  Is Slide 64 what I was trying to get
  


19   to a few minutes ago?
  


20       A.    Slide 64 is exactly what you were trying to
  


21   get to.
  


22             So if you plot those, the real discharges for
  


23   the two to five-year event that most geomorphologists
  


24   would say is the bankfull discharge, you're very
  


25   solidly in the braided category.  So this strongly
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 1   supports the idea that certainly at high flows, the
  


 2   Verde River, you would expect the lower end of that to
  


 3   be in the braided range.
  


 4       Q.    And, again, is this just for the lower
  


 5   portion of the river?
  


 6       A.    This is just for the lower portion of the
  


 7   river, yes.
  


 8       Q.    Anything else on Slide 64?
  


 9       A.    No.
  


10                  COMMISSIONER ALLEN:  Question.
  


11                  THE WITNESS:  Yes.
  


12                  COMMISSIONER ALLEN:  Using this
  


13   particular diagram, what were the meandering natural
  


14   channels that were referred to?
  


15                  Are we talking about a specific area, or
  


16   are we talking about something that does include the
  


17   Southwest, or what?
  


18                  THE WITNESS:  I would have to go back to
  


19   the original publication to see which streams he
  


20   actually -- or they included, Leopold included in the
  


21   plot; but I think the meandering streams are probably
  


22   eastern, you know, the Mississippi and other smaller
  


23   meandering streams.
  


24                  I believe there are western streams in
  


25   that data set.  I don't know exactly which data points
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 1   those would be.
  


 2                  COMMISSIONER ALLEN:  Okay.
  


 3   BY MR. MCGINNIS:
  


 4       Q.    Okay.  Are we done with Slide 64?
  


 5       A.    Yes.
  


 6       Q.    Okay.  Slide 65.
  


 7       A.    So, again, in his addendum he also
  


 8   acknowledges that the downstream part of the reach
  


 9   below Bartlett, Mr. Hjalmarson acknowledges that the
  


10   downstream part is a high-gradient system and had a
  


11   more braided character with a broader floodplain than
  


12   some of the upper reaches.  It was periodically scoured
  


13   bare, did not support extensive stands of woody
  


14   riparian vegetation.
  


15             So, you know, to me, this strongly supports
  


16   the conclusions that I've drawn about that portion of
  


17   the river.
  


18       Q.    So is Slide 65, is that an excerpt from --
  


19       A.    That is also an excerpt from Page 42 of
  


20   Mr. Hjalmarson's November 14th addendum.
  


21       Q.    And it's not necessarily a criticism of your
  


22   work?
  


23       A.    No.  It's just something that he said that
  


24   actually supports what I'm trying to say.
  


25       Q.    Okay.  Moving on to Slide 66.
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 1       A.    Okay.  And then so this is sort of the last
  


 2   portion of the criticism that I wanted to address.
  


 3             He takes issue with my use of Sites 2 and 3
  


 4   from our 2003 study and, specifically, that I'm
  


 5   ignoring the effects of human activity in using those
  


 6   sites, and claims that they're very different now than
  


 7   they would have been under the natural conditions and
  


 8   so my analysis is not relevant to the question that's
  


 9   before us here.
  


10             I certainly acknowledge, and did in my
  


11   report, that these sites are affected by the flows and
  


12   other human activities.  I also make the point that the
  


13   overall geomorphic character of those two reaches is
  


14   probably not that different than it was under natural
  


15   conditions.
  


16             And, in fact, the changes that have occurred
  


17   associated, primarily, with the reservoirs at those two
  


18   sites would move it in the direction that would make it
  


19   more navigable now than it would have been
  


20   historically.  And we can think about that by going
  


21   back to Dr. Schumm's phase diagram that shows how
  


22   rivers respond to the level of energy and the sediment
  


23   supply.
  


24             In general, higher energy systems, more
  


25   water, more sediment load tend to be more -- have a


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







VERDE RIVER     VOLUME 9     02/23/2015 1966


  


 1   more braided character than lower energy systems with a
  


 2   lower sediment load.
  


 3       Q.    And you've moved now to -- you were just
  


 4   talking about Slide 67?
  


 5       A.    I was talking about Slide 67.
  


 6       Q.    And that's the old diagram that we've seen
  


 7   from Dr. Schumm that we talked about Friday?
  


 8       A.    Yes.  Yes.
  


 9       Q.    This is Slide 68.
  


10       A.    So moving to Slide 68, one of the effects of
  


11   the reservoirs is that they tend to remove sediment
  


12   from the system.  They trap sediment in the backwater
  


13   of the reservoir, and so the sediment supply to the
  


14   downstream reaches is reduced.  So that tends to move
  


15   you from the lower right portion of the graph back up
  


16   towards the upper left, back towards --
  


17       Q.    You're now back to Slide 67.
  


18       A.    Moving back to Slide 67.
  


19             -- back towards a more meandering
  


20   single-thread type channel because of the effects of
  


21   the sediment trapping in the reservoir.
  


22             And, similarly, the magnitude of the flows
  


23   that you see in the system, if we move to Slide 69, the
  


24   reservoirs tend to reduce the flood peaks that drive
  


25   that process, so you have lower energy regime in the
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 1   system, and that has the same effect of moving you from
  


 2   the lower right towards the upper left in that plot,
  


 3   more to a single-thread meandering type system.
  


 4       Q.    So in what you just said, are you saying that
  


 5   the Verde River is now, necessarily, more navigable
  


 6   every day of the year than it was before the dams?
  


 7       A.    No, I am not saying that at all.  I'm just
  


 8   saying that the geomorphic character of it, because of
  


 9   the impacts of the human effects that Mr. Hjalmarson
  


10   suggests that I discounted, would actually move it more
  


11   in the direction of being navigable when there's
  


12   sufficient water.
  


13       Q.    In terms of flow, are there some days under
  


14   current conditions where the flow at the area
  


15   downstream from the dams is less than it would have
  


16   been under ordinary and natural conditions?
  


17       A.    Yes.
  


18       Q.    And maybe there's -- are there some days
  


19   where the flow might be more than it was under ordinary
  


20   and natural conditions?
  


21       A.    Undoubtedly, yes.
  


22       Q.    Is that all you had for Slide 69?
  


23       A.    Yes.
  


24       Q.    Okay.  Slide 70.
  


25       A.    And then Slide 70 and the subsequent slides
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 1   relate to the final thing that Mr. Hjalmarson took
  


 2   issue with.  This is related to our Site 1 that's
  


 3   located just upstream from the tailwater from Horseshoe
  


 4   Reservoir.  This is Page 43 from his November 14th
  


 5   addendum.
  


 6             He suggests that I neglect to mention that
  


 7   this site lies within the normal water-surface
  


 8   elevation of Horseshoe Reservoir, and in another
  


 9   section of the discussion, he actually, if I can go
  


10   down to Slide 71 for a moment, he actually says that
  


11   the normal water-surface elevation in Horseshoe
  


12   Reservoir is at elevation 2,026.  2,026 --
  


13       Q.    2,026, is that feet above sea level?
  


14       A.    That's feet above sea level.
  


15             That's actually the elevation of the top of
  


16   the spillway gates.  There's no way that's the normal
  


17   water-surface elevation at that site.
  


18             He also suggests through the discussion that
  


19   the character of that site is very strongly influenced
  


20   by the backwater from Horseshoe Reservoir and that that
  


21   extends all the way up, and I think he made the
  


22   statement that that backwater is actually destroying
  


23   Tangle Creek gage.
  


24             Mr. Hjalmarson is very mistaken about both of
  


25   those factors, as I'll demonstrate here.
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 1       Q.    You're on Slide 71?
  


 2       A.    So moving back to Slide 71, our site is --
  


 3   this is actually a copy of the map that Mr. Hjalmarson
  


 4   included in his addendum.  He has more or less
  


 5   correctly shown the limits of our surveyed reach.  This
  


 6   is the tailwater from Horseshoe Reservoir, and he's
  


 7   showing some arrows for full lake level that, in the
  


 8   text of his discussion, he actually calls the normal
  


 9   pool level, and then here's the Tangle Creek gage at
  


10   the upstream end.
  


11             So moving to Slide 72, I'm showing the layout
  


12   of the site, and this is the same location as the
  


13   Site 1 that we talked about in my earlier testimony.
  


14   The blue lines here are the six cross-sections that we
  


15   field surveyed during our data collection.  The Tangle
  


16   Creek gage is up here by this scarp in the right valley
  


17   wall.  And then we have LiDAR data for the remainder of
  


18   that reach that we used for our study.
  


19             This, again, on Slide 73, is the minimum bed
  


20   elevation profile for that site, the same plot that you
  


21   saw before.  So this is Cross-Section 1.  The elevation
  


22   there is at about elevation 2,008 above mean sea level,
  


23   and it grades up, and the gage is at about 2,034.
  


24             If we take the recorded reservoir elevations
  


25   for the entire period that the reservoir has been in
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 1   place --
  


 2       Q.    You're now Slide 74.
  


 3       A.    I've moved on to 74, Slide 74.
  


 4             We can develop an elevation duration curve
  


 5   that basically illustrates the same thing as the flow
  


 6   duration curves that we looked at earlier.  Shows the
  


 7   percentage of time during the period that the elevation
  


 8   of the reservoir equaled or exceeded certain levels.
  


 9             So what this shows is that our
  


10   Cross-Section 1 at that site would have been inundated
  


11   or would have been affected by the backwater from
  


12   Horseshoe Reservoir somewhere in the range of
  


13   12 percent of the time on an annual basis;
  


14   Cross-Section 2, about 8 percent of the time; and then
  


15   the other cross-sections, it never reached the
  


16   elevation that would impact those cross-sections.
  


17             So we can superimpose that, those elevations,
  


18   on our plot.  I misspoke earlier.  I don't -- I'll
  


19   correct it here in a second.
  


20             I've moved on to Slide 75.  So
  


21   Cross-Section 1, the reservoir elevations get up to
  


22   that level about 12 and a half percent of the time;
  


23   doesn't quite reach Cross-Section 2 10 percent of the
  


24   time; 5 percent of the time we would have some
  


25   backwater up to 5; and then a very small percentage of
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 1   the time you actually had flows high enough to inundate
  


 2   or affect the hydraulics at all of the cross-sections
  


 3   within the site.  And as you can clearly see, it has
  


 4   never gotten up to affect the flows at the gage itself.
  


 5             So the reservoir levels do periodically get
  


 6   up high enough to affect the hydraulic conditions at
  


 7   these gages; but in order to understand whether that's
  


 8   having an impact on the geomorphology of the site, we
  


 9   need to couple that with the flows in the river at the
  


10   times when the reservoir is at this level and think
  


11   about whether we could have the types of sediment that
  


12   would change the geomorphic character of the reach
  


13   coming down the river during those times.
  


14       Q.    And you said you had misspoken in prior
  


15   testimony.  Did you circle back to that yet?
  


16       A.    Yes.  I believe I made the statement earlier
  


17   that it never gets high enough to affect the other
  


18   cross-sections in the site, and that's not true.  It
  


19   does, a few percentage of the time, get high enough
  


20   that it affects the hydraulics at all of the
  


21   cross-sections at the site, actually.
  


22                  COMMISSIONER ALLEN:  Question.
  


23                  THE WITNESS:  Yes.
  


24                  COMMISSIONER ALLEN:  Back on that.  At
  


25   the gage site itself, over the period of record that
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 1   you're using here, has there been any change in the
  


 2   elevation of that gage?
  


 3                  THE WITNESS:  There has, and I'm going
  


 4   to address that in a few minutes.
  


 5                  COMMISSIONER ALLEN:  Okay.
  


 6                  THE WITNESS:  Yes.
  


 7   BY MR. MCGINNIS:
  


 8       Q.    And you were talking about Slide 75 there,
  


 9   right?
  


10       A.    Yes.
  


11             Okay, so let's move down to Slide 76.  This
  


12   is a table that I copied out of our 2003 report.  And
  


13   one of the things that we did in that report, in that
  


14   study, was to quantify the amount of discharge in the
  


15   river that is required to have enough energy to
  


16   mobilize the gravel and cobble material that control
  


17   the morphology of the bed in that area.
  


18             And what we found is that at the very -- at
  


19   the most mobile locations within the site, which would
  


20   be down in the low flow channel where you have small
  


21   gravel bars that probably form during the recession
  


22   flows, those cobbles would begin to mobilize at around
  


23   4,600, 5,000 cubic feet per second.  The bulk of the
  


24   site would not mobilize until you get up to somewhere
  


25   in the range of 20 to 25 to 28,000 cubic feet per


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







VERDE RIVER     VOLUME 9     02/23/2015 1973


  


 1   second.
  


 2       Q.    And just to step back a second, okay, let's
  


 3   talk about what it means for something to mobilize.
  


 4       A.    Right.  So if you can imagine, this is a very
  


 5   coarse-grained system.  The bed is made up of cobbles,
  


 6   gravel, large particles.  It takes a certain amount of
  


 7   energy in the river to actually cause those particles
  


 8   to move.  And if the river doesn't have enough energy
  


 9   to move those particles, it can't reshape the bed, so
  


10   the water essentially just flows over the top of the
  


11   cobbles.  We would call that an armored condition, is a
  


12   common geomorphic term for that.
  


13             So the critical discharge that I show in this
  


14   table is the discharge at which the median size of that
  


15   material would just begin to move; in other words, the
  


16   bed would just begin to mobilize.  If you stood there
  


17   and watched it for a really long time, you would see
  


18   one rock pop out and then maybe some minutes later you
  


19   would see another rock.  You wouldn't see wholesale
  


20   movement of the bed; just barely getting ready to move.
  


21             So that takes discharges in the 5,000 to
  


22   25,000 range, generally, depending on where you are in
  


23   the reach.
  


24             To have enough movement that you could
  


25   actually adjust the bed, carry sediment down, deposit
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 1   it, shift the low flow channel around and so on, you
  


 2   need considerably more water than that.  And our
  


 3   analysis showed that you would need discharges in the
  


 4   range of 10,000 to 60,000 cubic feet per second to
  


 5   actually mobilize enough of the bed so that you could
  


 6   do geomorphic work and change the character of the bed.
  


 7       Q.    And here on Slide 76 you have highlighted the
  


 8   data for Site 1?
  


 9       A.    Site 1, yes.
  


10       Q.    And your Site 1, is that the one the farthest
  


11   upriver?
  


12       A.    This is the one that Mr. Hjalmarson
  


13   criticized me for using when it's being strongly
  


14   influenced by the backwater from the reservoir, which
  


15   is actually not the case.
  


16             So if we move to the next slide, this is a
  


17   somewhat messy plot.  It shows all of the measured
  


18   daily water-surface elevations during the period of
  


19   record at the Tangle Creek gage.  The horizontal axis
  


20   is the recorded mean daily discharge at the Tangle
  


21   Creek gage.  So this is the amount of water that's
  


22   coming down the river into the reservoir, and the
  


23   vertical axis is the elevation of the water surface in
  


24   the reservoir.
  


25       Q.    And this is Slide 77?
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 1       A.    This is Slide 77.
  


 2             The two horizontal red lines at the top
  


 3   represent -- the bottom line is the elevation that
  


 4   corresponds to the minimum bed elevation at our most
  


 5   downstream cross-section, and then the top red line
  


 6   corresponds to the minimum bed elevation in our
  


 7   Cross-Section 2.
  


 8             So you can see that the vast majority of the
  


 9   data points plot well below both of those lines.  The
  


10   reservoir doesn't get up to that level very often.  And
  


11   I gave you the percentages; about 12 percent of the
  


12   time for the Cross-Section 1 and something like
  


13   8 percent of the time for Cross-Section 2.
  


14             The vertical lines on here -- so in order for
  


15   the reservoir to be having a substantive effect on the
  


16   character of the bed in those reaches, you have to have
  


17   a combination of water high enough to affect the
  


18   hydraulics and enough water coming down the river to be
  


19   carrying cobbles and sediment into the reach to be
  


20   affected by that backwater.
  


21             And so the upper right corner is basically
  


22   the suite of times when there could have possibly been
  


23   enough water coming down the river to be moving
  


24   sediment while the reservoir was high enough.
  


25             And here we see that it's a very, very rare
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 1   occurrence.  The two dashed lines are the range of
  


 2   discharges to have incipient motion, just barely enough
  


 3   energy to move the material.  The two solid lines are
  


 4   what I called the measurable transport rates, enough to
  


 5   cause adjustment.
  


 6             And so you see way less than 1 percent of the
  


 7   time do you have enough flow in there that it could
  


 8   have affected the morphology of those reaches.
  


 9             And so my conclusion from this is, yes,
  


10   during the periods when the reservoir is way up there
  


11   and we have some sand moving down the system that's
  


12   bouncing over the top of the cobbles, some of that sand
  


13   may have been deposited, and immediately when the river
  


14   drops back down below that level or the reservoir drops
  


15   below that level, the sand will flush out and you're
  


16   right back to the cobble material.
  


17             It's very rare that you have enough energy
  


18   coming down the river to bring cobbles into the system
  


19   and actually have that affect the morphology of that
  


20   particular reach.
  


21       Q.    So on this Slide 77, for the period of time
  


22   when, on the vertical axis, you're above 2,010 --
  


23       A.    Right.
  


24       Q.    -- and going over to the right, so between
  


25   2,010 and 2,030 on the vertical axis and between 100
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 1   and -- I don't know what that is -- 7 or 800 on the
  


 2   horizontal axis, that square up there in the upper
  


 3   left, what's going on in those times?
  


 4       A.    You're talking about in this area?
  


 5       Q.    Yes.
  


 6       A.    Okay, this would be less than 1,000 cfs.  The
  


 7   water is simply coming down.  It's probably carrying
  


 8   some sand.  The river carries sand even during low
  


 9   periods.  That sand may drop out in portions of our
  


10   study site, but it would only be deposited on top of
  


11   the relatively armored bed.  And as soon as the
  


12   reservoir level drops below that level, that sand would
  


13   be entrained and carried farther down into the
  


14   reservoir.
  


15             Essentially, all of the sediment that's been
  


16   captured in Horseshoe Reservoir is well downstream from
  


17   our site, and so we have just a very few data points
  


18   where you have the right combination of flows and
  


19   reservoir level that it could have affected our site.
  


20       Q.    So going back to Mr. Hjalmarson's criticism,
  


21   would you agree with him that there is some amount of
  


22   time where the reservoir's full, there's water coming
  


23   down, and it would affect your Site 1?
  


24       A.    There are times when the reservoir would
  


25   affect the lower end of our site hydraulically, yes.
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 1       Q.    And based on the numbers in the upper
  


 2   right-hand corner of Slide 77, those are all in the
  


 3   1 percent of the time range?
  


 4       A.    Much less than 1 percent in most cases; very
  


 5   rarely.
  


 6       Q.    Anything else on Slide 77?
  


 7       A.    No.
  


 8       Q.    Okay.  Slide 78.
  


 9       A.    So this series of slides will get directly to
  


10   Mr. Allen's question.
  


11             Mr. Hjalmarson, again, claims that the
  


12   deposition in Horseshoe Reservoir is destroying the
  


13   Tangle Creek gage; and he uses, as his justification
  


14   for that, the fact that we have had almost a 6 foot
  


15   increase in the base level gage readings at that site
  


16   since 1948.
  


17       Q.    And when you talk about base level gages, are
  


18   you talking about the dirt or the water?
  


19       A.    Well, it's both.  The gage datum, I guess is
  


20   the best way to say it, has increased over time at that
  


21   location.
  


22       Q.    So both the bed of the river and the height
  


23   of the water?
  


24       A.    Portions of the bed of the river and the
  


25   height of the water that's measured by the stilling
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 1   well at that gage have gone up over time.  And so if
  


 2   you are not careful to look at what's really happening
  


 3   there, it's very logical to assume that that's related
  


 4   to deposition and the backwater from Horseshoe
  


 5   Reservoir.
  


 6             In fact --
  


 7       Q.    This is Slide 79 now.
  


 8       A.    -- moving to Slide 79, the changes that occur
  


 9   there have absolutely nothing to do with Horseshoe
  


10   Reservoir.  The changes happen at two distinct times;
  


11   one during the 1993 flood.  Prior to the 1993 flood,
  


12   the rating curve at that gage was actually quite stable
  


13   for a long period going, back, I believe, to the time
  


14   the reservoir was closed.  So during the '93 flood, we
  


15   had an abrupt change of a couple of feet in the base
  


16   level at the gage.  And then during the late 2004
  


17   flood, we had an additional increase that happened
  


18   abruptly during that flood.  And you can see that very
  


19   clearly in this plot, and I'll show another plot in a
  


20   few minutes that also illustrates it.
  


21             The data that are plotted here, the
  


22   horizontal axis is the discharge in the river.  The
  


23   vertical axis is the measured gage height at the gage.
  


24   So each of these points is a flow that was physically
  


25   measured by the U.S. geologic survey.  The gage height
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 1   was physically measured, and we can correlate the two
  


 2   and plot them up.
  


 3             And we see prior to 1992 we have a fairly
  


 4   tight grouping, a nice relationship with discharge.
  


 5   Between '93 and 2004, it's a little bit more messy, but
  


 6   it jumps up a couple of feet.  And as you get to the
  


 7   higher flows, it predicts very similar stages for a
  


 8   given discharge at the higher flows.  And then after
  


 9   2004, we've jumped up another couple of feet with the
  


10   low flow stages at that gage.
  


11       Q.    Okay.  Anything else on Slide 79?
  


12       A.    No.
  


13       Q.    Slide 80.
  


14       A.    Again, if you look at the specific dates of
  


15   those measurements, the abrupt increase happened from
  


16   right before the flood to right after the flood in
  


17   1993, right before the flood in 2004, to right after
  


18   the flood in early 2005.
  


19             The 1993 flood was the largest flood in the
  


20   Tangle Creek record.  It was about 145,000 cubic feet
  


21   per second.  The 2004 flood was a bit lower.  It was
  


22   about 63,000 cubic feet per second.
  


23       Q.    Okay.  Moving on to Slide 81.
  


24       A.    Slide 81 is just another way of looking at
  


25   the data.  This is a cluster of all of the gage
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 1   measurements.  We see that, actually, there might even
  


 2   be a slight downward trend in the water-surface
  


 3   elevations at that location prior to 1991.  Then we
  


 4   have the flood occurred right in that gap.  It jumped
  


 5   up.  Then we have the scatter in those data points is
  


 6   related to the discharge in the river at that time.
  


 7   Again, appears that there's a slight downward trend,
  


 8   and then it jumped up again in 2004, and then it's been
  


 9   fairly stable since that time.
  


10             If this was caused by deposition in the
  


11   backwater of the reservoir, you would have seen a
  


12   progressive increase in the stages over time.  You
  


13   wouldn't see this.  You might see abrupt changes during
  


14   floods, because that's when the bulk of the sediment
  


15   would come in, but it would have happened at virtually
  


16   every flood that happened historically, and so you
  


17   would see a more progressive change in the stages at
  


18   that location.
  


19             So the obvious question is why did that
  


20   happen then if it doesn't have anything to do with the
  


21   operations, the reservoir levels in Horseshoe
  


22   Reservoir.
  


23       Q.    You're now on Slide 82.
  


24       A.    So if we move to Slide 82, I've tried to find
  


25   aerial photographs that bracket, as best I can, those
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 1   two time periods.  I've also had some extensive
  


 2   discussions with the USGS field people who operate this
  


 3   gage, and the Salt River Project hydrographers, to try
  


 4   to understand what's happening here, because when I did
  


 5   the fieldwork back in 2002, I saw no evidence that this
  


 6   site was impacted by the reservoir, and I was actually
  


 7   quite surprised at this.
  


 8             It turns out that what is happening here,
  


 9   prior to 1992, the river, it came down through the
  


10   bridge and the construction that's upstream from here,
  


11   cut across the valley, and then it was incised along
  


12   this erosion-resistant material along the right side.
  


13   So the low flow channel was cut down along the side of
  


14   this large cobble bar.
  


15             So this is prior to the 1993 flood, and you
  


16   see you've got a single-thread channel that runs along.
  


17   There's a bit of riparian material along the side.
  


18             If we jump forward, 1997, this is kind of a
  


19   crummy photograph, but it's the best one I can find
  


20   after the '93 flood.  You see all of a sudden this area
  


21   where the gage is is flooded out.  What happened is a
  


22   slug of sediment came down the river during that really
  


23   high flow in '93, and it essentially filled in the low
  


24   flow channel right in this area along where the gage
  


25   is.
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 1       Q.    You're now on Slide 83?
  


 2       A.    On Slide 83.
  


 3             This dark area is all basically inundated
  


 4   portion of the flood, of the side of the gravel bar.
  


 5             This portion, the elevations there are very
  


 6   similar to what they were before the flood.  So it's
  


 7   just a local deposit that filled in the low flow
  


 8   channel and pushed it out away from the valley wall.
  


 9       Q.    Let's go back a second.
  


10       A.    Sorry.
  


11       Q.    On Slide 83, what you were pointing at toward
  


12   the end there was the area around the gage?
  


13       A.    Yes.  So here's the location of the gage, and
  


14   the stilling well, where they take their measurements,
  


15   used to be right adjacent to the gage in the low flow
  


16   channel.  They have had to move it out now into that
  


17   inundated area up on that higher surface.
  


18       Q.    What's a stilling well?
  


19       A.    Well, it's the end of the line where the
  


20   pressure that's being read by the gage is being read.
  


21   It's the location where the pressure that represents
  


22   the water surface is being read.
  


23       Q.    Okay.  I'm sorry, I interrupted you.  You
  


24   were talking about Slide 83.  Are we onto Slide 84 now?
  


25       A.    So moving on to Slide 84, this is 2002, much
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 1   clearer photograph, and it basically illustrates the
  


 2   point that I've made much better.  You've had water out
  


 3   on this surface now for some time, so you've got a --
  


 4   essentially irrigated the side of the cobble bar.
  


 5   We've got a much more robust riparian zone.  This,
  


 6   right in the center of the photograph, red dot is the
  


 7   location of the gage.  The point that they take their
  


 8   readings is here.  And the water actually shoals back
  


 9   through these trees and drops back down into that low
  


10   flow channel at essentially the same elevation that
  


11   it's always been.
  


12             Then if we move on, Slide 85 is 2006, right
  


13   after the flood.  Primarily because of the presence of
  


14   all the riparian vegetation from the irrigation of that
  


15   surface, more sediment came down the river and caused
  


16   that to build up even more in that area.  And so that's
  


17   the cause of the abrupt increase in the stages that
  


18   occurred during the late 2004 flood.
  


19             And, actually, if we take -- I've got a
  


20   Google Earth image here that illustrates, I think,
  


21   allows you to see in an oblique way what I'm talking
  


22   about here.  We're looking upstream -- this is
  


23   Slide 86. -- through the site.  This is the ponded area
  


24   off to the right side.  The view is looking upstream on
  


25   the right of the gage in this image.  They're measuring
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 1   the water-surface elevation in that sort of ponded
  


 2   area, and you can see where the dark water connects
  


 3   into the vegetation.  There's a riffle or a shoal
  


 4   there.  The water comes down onto the bar and then it
  


 5   drops back down into the low flow channel.
  


 6             The elevations in this part of the low flow
  


 7   channel are essentially the same as they've always been
  


 8   in that area, at least during the recorded period.
  


 9       Q.    So let's stop here at Slide 86 and make sure
  


10   we understand what your testimony is today.
  


11             Is it your testimony that the floods in 1993
  


12   and 2003 changed the bed of the channel or location of
  


13   the bed of the channel at the area of that gage?
  


14       A.    They caused a local change in the bed
  


15   elevation, a very localized change, that caused those
  


16   shifts in the rating curve that have absolutely nothing
  


17   to do with the presence of Horseshoe Reservoir.
  


18       Q.    So the differences in the elevations were
  


19   based upon the floods; not from inundation --
  


20       A.    That's correct.
  


21       Q.    -- from the reservoir?
  


22       A.    That's correct.
  


23       Q.    And for purposes of Mr. Hjalmarson's
  


24   criticisms of your report, what does that mean then?
  


25       A.    What it means is that the -- his specific
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 1   criticism was that we shouldn't be talking about that
  


 2   site because the characteristics of it are affected by
  


 3   the presence of the reservoir.
  


 4             And as I have shown here, the reservoir has a
  


 5   very, very limited effect on the character of our study
  


 6   site.  He also made the statement that the reservoir is
  


 7   destroying the gage; and that, in fact, is not the
  


 8   case.
  


 9       Q.    And you think the gage -- the impacts on the
  


10   gage happened because of the flood?
  


11       A.    They happened because of flood.  They didn't
  


12   have anything to do with the reservoir.
  


13       Q.    Okay.  Anything else on Slide 86?
  


14       A.    No.
  


15                  COMMISSIONER ALLEN:  Just a quick
  


16   question --
  


17                  THE WITNESS:  Sure.
  


18                  COMMISSIONER ALLEN: -- in that regard.
  


19                  What was the elevation of the reservoir
  


20   at the time of the flooding?  In other words, it was
  


21   above the spillway, and the flow that occurred was
  


22   actually greater.  So what's the difference in the
  


23   elevation between the spillway and the time when the
  


24   flooding occurred?
  


25                  THE WITNESS:  I have some plots in my
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 1   files that we can look at later, if you would like, but
  


 2   there was a short period of time during the '93, during
  


 3   the recession limb, when there was a substantial amount
  


 4   of water coming down the river, and the reservoir was
  


 5   up in the range of our Cross-Sections 3 and 4, roughly,
  


 6   but still well below the level of the gage.
  


 7                  COMMISSIONER ALLEN:  And your contention
  


 8   then is that the fact that the elevation was below the
  


 9   level of the gage had no effect on the sediment that
  


10   was being deposited at that particular point?
  


11                  THE WITNESS:  That's correct.  The head
  


12   of the -- the backwater from the reservoir was probably
  


13   a half mile or so downstream from here.
  


14                  COMMISSIONER ALLEN:  And yet the
  


15   sediment builds up incrementally as it moves back up
  


16   the channel.  So in spite of the fact that it was not
  


17   at the elevation of the flooding in the reservoir,
  


18   there could still have been some impact, could it not
  


19   have been, on the elevation at the gage site?
  


20                  THE WITNESS:  It could have, but the
  


21   main point is it didn't in this case, because the
  


22   incised part of the channel, prior to -- sorry.  Prior
  


23   to 1993, the channel came down and it ran hard against
  


24   this valley wall.
  


25                  COMMISSIONER ALLEN:  Right.
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 1                  THE WITNESS:  So it was incised like
  


 2   this.  The change in elevation is associated with
  


 3   pushing the flow -- filling in this part of the low
  


 4   flow channel and pushing it out over onto the surface
  


 5   of that bar.
  


 6                  If your proposition were correct, this
  


 7   would have filled in as well.
  


 8                  COMMISSIONER ALLEN:  What is the -- what
  


 9   would be the impact of low flow on the maintenance of
  


10   that low flow channel, in terms of degrading it?
  


11                  THE WITNESS:  Very little, actually.  If
  


12   you had some sands deposited in there, the low flow
  


13   might entrain those and carry them away; but otherwise,
  


14   at lower flows, that's a very coarse-grained area.
  


15   It's cobble and gravel in the bed of the stream and,
  


16   essentially, the water is just running over the top of
  


17   the larger rocks.  It doesn't move them around.
  


18   Doesn't have the ability to cause it to incise.
  


19                  COMMISSIONER ALLEN:  Okay.
  


20   BY MR. MCGINNIS:
  


21       Q.    Anything else on Slide 86?
  


22       A.    No.
  


23       Q.    Let's go to Slide 87.
  


24       A.    So just to sum up, this is the same slide we
  


25   saw earlier.  There's nothing about Mr. Hjalmarson's
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 1   criticism -- first of all, he's wrong in most of the
  


 2   things that he said or all of the things that he said;
  


 3   and in going back and taking a critical look at his
  


 4   criticisms, I saw nothing there that would change my
  


 5   opinion about whether or not the Verde River would have
  


 6   been susceptible to navigation at the date of
  


 7   statehood.
  


 8       Q.    And when you say Mr. Hjalmarson was wrong in
  


 9   all the things he said, are you referring specifically
  


10   to the things he said about your work?
  


11       A.    The things that he said about the work that I
  


12   specifically addressed in this presentation.
  


13       Q.    And were you present for the hearing in
  


14   December and, also, last week?
  


15       A.    I was.
  


16       Q.    Okay.  Were you here every day in December,
  


17   or did you miss --
  


18       A.    I think I missed the last half of the last
  


19   day.
  


20       Q.    Has anything you've heard in the nine or ten
  


21   days of this hearing so far changed your opinion about
  


22   the susceptibility of the Verde River to navigation in
  


23   its ordinary and natural condition?
  


24       A.    No.
  


25       Q.    And just to circle back again, on Segments 3,
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 1   4, and 5, was that the primary focus of your work --
  


 2       A.    Yes.
  


 3       Q.    -- was Segments 3, 4, and 5?
  


 4       A.    Yes, it was.
  


 5       Q.    And your opinions on Segments 1 and 2, is
  


 6   that based more on reliance upon other evidence that
  


 7   you've read and heard during the hearing?
  


 8       A.    That's correct.
  


 9                  MR. MCGINNIS:  No further questions,
  


10   Mr. Chairman.
  


11                  CHAIRMAN NOBLE:  Yes.  Do the
  


12   Commissioners have any questions for Dr. Mussetter?
  


13                  Any other questions?
  


14                  Well, I guess then Dr. Mussetter can be
  


15   excused?
  


16                  MR. HELM:  You've heard of the doctrine
  


17   of the fat chance, haven't you?
  


18                  CHAIRMAN NOBLE:  Is it related to
  


19   sausage?
  


20                  MR. HELM:  Are we going to make some?
  


21                  CHAIRMAN NOBLE:  Who's up first?
  


22                  MS. HERNBRODE:  That would be me,
  


23   Mr. Chairman.
  


24                  So, Mr. Chairman, after lunch I will
  


25   have some questions on some other things that I would
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 1   like to talk to Dr. Mussetter about.  Pursuant to your
  


 2   request, I've provided that presentation on that thumb
  


 3   drive.  They're all things that are already in
  


 4   evidence, and everybody else will see them on the
  


 5   screen, but so that you can look at them on your
  


 6   screen, I've given you a copy.
  


 7                  For the period up till lunch, I'm just
  


 8   going to talk to Dr. Mussetter about what he has in his
  


 9   PowerPoint.
  


10                  CHAIRMAN NOBLE:  Thank you.  Please
  


11   proceed.
  


12
  


13                     CROSS-EXAMINATION
  


14   BY MS. HERNBRODE:
  


15       Q.    Good morning, Dr. Mussetter.
  


16       A.    Good morning.
  


17       Q.    In case you've forgotten in the last
  


18   15 minutes, I'm Joy Hernbrode, representing the State
  


19   Land Department.
  


20             Can you go to your Slide 3, please?
  


21                  CHAIRMAN NOBLE:  You mean the one where
  


22   he signs in?  Sorry.
  


23   BY MS. HERNBRODE:
  


24       Q.    Okay, and this is a quote or a partial quote
  


25   from PPL Montana; is that correct?
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 1       A.    That's correct.
  


 2       Q.    I would like to show you sort of the rest of
  


 3   that paragraph from that same case, and for the folks
  


 4   playing along in the audience, we are PPL Montana
  


 5   versus Montana, 132 Supreme Court 1215, pin site 1233.
  


 6             We'll start right there.  I'm going to read
  


 7   some of it and ask you if I've read it correctly.
  


 8             "True, river segments are navigable not only
  


 9   if they were used, but also if they were susceptible to
  


10   being used, as highways of commerce at the time of
  


11   statehood."  I'm going to leave out all the cites.
  


12             "Evidence of recreational use, depending on
  


13   its nature, may bear upon susceptibility of commercial
  


14   use at the time of statehood.  Similarly, poststatehood
  


15   evidence, depending on its nature, may show
  


16   susceptibility of use at the time of statehood."
  


17             Is that correct, leaving out all of the stuff
  


18   in parens from the other cites?
  


19       A.    Yes, I believe you read that correctly.
  


20       Q.    Okay.  Thank you.
  


21             Can you go to Slide 4.  This is your channel
  


22   classification, and you talked about that both Friday
  


23   and today a little bit.  Can you tell me, for Segment 3
  


24   of the Verde River, where, in your opinion, it falls on
  


25   that graph?


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







VERDE RIVER     VOLUME 9     02/23/2015 1993


  


 1       A.    I think I said a couple of times Segment 3
  


 2   probably doesn't fall on this graph.  It's controlled
  


 3   by factors that aren't specifically addressed here.
  


 4       Q.    Okay.  How about Segment 4?  Same answer?
  


 5       A.    Same answer.
  


 6       Q.    Okay.  So Segment 5?
  


 7       A.    Segment 5 fits in the lower right portion of
  


 8   the graph.
  


 9       Q.    There's a lot of stuff in the lower right
  


10   portion.
  


11       A.    Sure.
  


12       Q.    And I understand that these drawings don't
  


13   necessarily describe a real river on the ground that is
  


14   variable over its course; but would you say that 3b, 4,
  


15   or 5 most closely resembles what the Verde River looks
  


16   like in Segment 5?
  


17       A.    It depends on the magnitude of the flows.  It
  


18   also depends on the specific time when you look at the
  


19   river.  But it would be somewhere in the range --
  


20   somewhere in that range; 4, primarily.
  


21       Q.    And this graph is intended to show how rivers
  


22   tend to be, but not necessarily how they are?  You can
  


23   plot a river that you had never seen before on this
  


24   graph, go out and look at it, and go, hmm, well, there
  


25   must be some other factors in place because it doesn't
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 1   really fall where I thought it would be.
  


 2             You're looking confused.
  


 3       A.    I'm not sure I heard a question.
  


 4       Q.    Okay.  So this graph, I believe you said on
  


 5   Friday, that this graph shows where a river tends to
  


 6   be, based on the channel pattern and relative
  


 7   stability.  You could have a theoretical river and
  


 8   figure out kind of where you think it would fall.  If
  


 9   you knew some information about a river, but had never
  


10   seen it, you could say, okay, well, I think it's
  


11   probably going to be a 3b river when I go out and look
  


12   at it.  Right?
  


13       A.    Well, the difficulty I have with your
  


14   question is there's really very little on this graph
  


15   that allows you to quantify.  So I don't know that this
  


16   allows you to predict what a particular river would
  


17   look like.  It gives you sort of a framework for
  


18   explaining why certain rivers look the way they do.
  


19       Q.    Okay.  Let's move on to Slide 7.  So on this
  


20   river -- and did you tell us what river this was?  I
  


21   forget.
  


22       A.    Yes.  This is the Platte River.
  


23       Q.    So on the Platte here, is there a 2 to 3 foot
  


24   deep channel where you could put a boat?
  


25       A.    You could probably float a boat in portions
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 1   of the reach.  Over against this right bank, it tends
  


 2   to be a bit deep at this specific cross-section.
  


 3       Q.    So if this cross-section is generally
  


 4   representative of the rest of the river, there is a
  


 5   place in this braided river you could put a boat?
  


 6       A.    You could float a boat at that specific
  


 7   location.
  


 8       Q.    Okay.  Can you move on to next slide,
  


 9   Slide 8?
  


10       A.    Sure.
  


11       Q.    Do you know if this river has been deemed
  


12   navigable?
  


13       A.    I don't actually know.
  


14       Q.    And what river is this, again?
  


15       A.    This is the Copper River in Alaska.
  


16       Q.    Okay.  Does the Verde ever have extreme
  


17   braiding like this?
  


18             I believe you characterized this as extreme
  


19   braiding; is that correct?
  


20       A.    I probably said that, yes.
  


21       Q.    Does the Verde ever have extreme braiding
  


22   like this?  And, again, we're just talking about
  


23   Segment 5, I believe.
  


24       A.    Right.  I would say it probably doesn't ever
  


25   reach the extreme nature that you see in this
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 1   particular photograph.
  


 2       Q.    Okay.  When you're talking about Graf and the
  


 3   characteristics of dryland channels, there are dryland
  


 4   channels in states other than Arizona, correct?
  


 5       A.    Sure.
  


 6       Q.    What states generally have dryland channels?
  


 7       A.    Well, I would say in the United States it's
  


 8   generally the Southwestern states.
  


 9       Q.    So Utah?
  


10       A.    There are dryland channels in Utah.
  


11       Q.    California?
  


12       A.    Yes.
  


13       Q.    New Mexico?
  


14       A.    Yes.
  


15       Q.    Nevada?
  


16       A.    Yes.
  


17       Q.    And it's your opinion that the movement of
  


18   dryland rivers precludes navigation?
  


19       A.    The movement of dryland rivers?
  


20       Q.    The fact that a dryland channel is unstable
  


21   and moves around precludes navigation?
  


22       A.    No, that's not my opinion.
  


23       Q.    Okay.  I'm sorry.  I thought I read that in
  


24   your report.
  


25             So all of those states that have dryland
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 1   rivers have navigable rivers, and some of those rivers
  


 2   may be dryland rivers; but there's nothing inherently
  


 3   about a dryland river that says, no, you can't navigate
  


 4   it?
  


 5       A.    The fact that it's a dryland river does not
  


 6   preclude navigation.
  


 7       Q.    Okay.  That would have been a better
  


 8   question.  Thank you.
  


 9             So I think you've opined that the Verde
  


10   certainly has a tendency to multiple flow paths during
  


11   floods?
  


12       A.    Yes.
  


13       Q.    Okay.  But it goes back to a primarily single
  


14   channel?
  


15       A.    In some areas.
  


16       Q.    How much of the river -- again, we're just
  


17   talking about Segment 5, correct?
  


18       A.    Right.
  


19       Q.    So how much, what percentage of Segment 5
  


20   would you say is likely to have multiple channels in a
  


21   non-flood stage?
  


22       A.    Are we talking about current conditions or
  


23   natural conditions?
  


24       Q.    Let's talk about both.  Let's talk about
  


25   under natural conditions first.
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 1       A.    I haven't quantified that.  I couldn't give
  


 2   you a number.
  


 3       Q.    Less than 50 percent?
  


 4       A.    I couldn't give you a number.
  


 5       Q.    Okay.  How about under current conditions?
  


 6       A.    I think, as I testified earlier this morning,
  


 7   it probably has more of a tendency now to have more
  


 8   single-thread reaches just because of the effect of the
  


 9   reservoir regulation and the flows.  It has a more
  


10   stable riparian corridor.
  


11       Q.    But -- so how much of the river would you
  


12   characterize now, though, as braided?
  


13       A.    I haven't quantified that.
  


14       Q.    Okay.  But you were here for the flyover?
  


15       A.    I was.
  


16       Q.    Did you see a lot of braiding in this
  


17   segment?
  


18       A.    I saw many places with multiple channels.
  


19       Q.    In your opinion, if there's more than one
  


20   channel, that's a braid?
  


21       A.    Not necessarily.
  


22       Q.    Can you tell me how you determined whether a
  


23   river is braided or not?
  


24       A.    Well, there are many split flow reaches.  I
  


25   think at one point this morning I characterized this
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 1   reach of the river as an island-braided system.  So you
  


 2   can have more than one channel that are separated by
  


 3   vegetated bars, vegetated islands.  That, from a
  


 4   hydraulic perspective, I would probably more correctly
  


 5   call that a split flow reach, as opposed to a reach
  


 6   like some of the ones you saw where you have water
  


 7   shoaling over a shoal bar and you've got multiple
  


 8   fingers of flow going out over that shoal bar.
  


 9       Q.    So you would need to see three or four
  


10   channels over a large percentage of the river to
  


11   characterize it as braided or --
  


12       A.    I wouldn't quantify the number of braids,
  


13   number of individual channels.  More than one.
  


14       Q.    You know it when you see it?
  


15       A.    I think I would know it when I see it, yes.
  


16                  CHAIRMAN NOBLE:  You know, I think it's
  


17   about time for lunch.  I think I was at that trial.  I
  


18   think Judge Hardy was trying to make that decision on I
  


19   Am Curious (Yellow).
  


20                  MS. HERNBRODE:  When should we be back
  


21   from lunch, Mr. Chairman?
  


22                  CHAIRMAN NOBLE:  1:30.
  


23                  (A lunch recess was taken from
  


24   11:45 a.m. to 1:30 p.m.)
  


25                  CHAIRMAN NOBLE:  Let the record reflect
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 1   the presence of the Commissioners.
  


 2                  Joy.
  


 3   BY MS. HERNBRODE:
  


 4       Q.    Thank you, Mr. Chairman.
  


 5             All right.  Can you get your PowerPoint back
  


 6   up here?  I'm sorry, I forgot the exhibit number for
  


 7   that latest PowerPoint.  Do you know it?
  


 8                  MR. MCGINNIS:  X060, I think.
  


 9   BY MS. HERNBRODE:
  


10       Q.    Okay, X060, and can you go to Slide 6.
  


11             I think you said on direct this is the
  


12   Mosquito Fork; is that correct?
  


13       A.    It is.
  


14       Q.    And you have a navigability opinion on the
  


15   Mosquito Fork for some other folks?
  


16       A.    I do.
  


17       Q.    What type of boat and draft did you opine was
  


18   necessary to show navigability on the Mosquito Fork?
  


19       A.    Well, first of all, the boat that I used for
  


20   the criteria boat on the Mosquito Fork was not my
  


21   opinion as to which boat it was.
  


22       Q.    Okay.
  


23       A.    That was the historian that we're working
  


24   with's opinion as to what type of boat.
  


25       Q.    Okay.
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 1       A.    But having said that, I specifically looked
  


 2   at two types of boats.  One was a poling boat, which
  


 3   was a wooden boat.  The particular one I looked at was
  


 4   roughly 20 feet long, 5 feet wide at the beam.
  


 5             The other boat that I looked at was a power
  


 6   boat, slightly larger, about 30 feet in length, and
  


 7   powered by an outboard motor.
  


 8       Q.    And for the poling boat, what kind of draft
  


 9   does that boat require?
  


10       A.    I'm trying to remember the exact numbers now.
  


11       Q.    Does 13 sound about right?
  


12       A.    That sounds about right.
  


13       Q.    So 13 inches?
  


14       A.    Yeah.
  


15       Q.    And the tonnage that that boat carries?
  


16       A.    The weight of the cargo that we were to --
  


17   that I was -- well, that came from the opinion of the
  


18   historian that I was working with would be a minimum of
  


19   a ton.
  


20       Q.    Okay.  Let's move on to Slide 15.
  


21             These are a little more difficult.
  


22       A.    Oh, that's tough.
  


23                  MR. BREEDLOVE:  Do you want me to get
  


24   the blinds?
  


25                  MR. SLADE:  Or I can turn the lights
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 1   down.
  


 2   BY MS. HERNBRODE:
  


 3       Q.    Where did your rapid classifications come
  


 4   from on this slide?
  


 5       A.    That came from the U.S. Forest Service
  


 6   document.  Let me see.  The Forest Service Boater's
  


 7   Guide for the Verde River.
  


 8       Q.    Do you know how the Williams Guide classified
  


 9   these rapids?
  


10       A.    No, I have not looked at that.
  


11       Q.    Okay.  Can you move to Slide 17.
  


12             You got this off that website that's there on
  


13   the bottom?
  


14       A.    Yes.
  


15       Q.    And can you read the text that is along the
  


16   top of this photo?
  


17       A.    Yes.
  


18       Q.    Would you please read it?  Sorry.
  


19       A.    Yes, I can read it, and I will.
  


20       Q.    Thank you.
  


21       A.    It says "Prefalls Rapid, Class III, appears
  


22   suddenly, making it hard to scout.  Supposedly you can
  


23   stop well upstream and scout left.  In any case, it is
  


24   steep but not tricky."
  


25       Q.    And this text was written by some guys, I


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







VERDE RIVER     VOLUME 9     02/23/2015 2003


  


 1   think you said, who actually have run this river?
  


 2       A.    I assume they have, yes.
  


 3       Q.    Okay.  Go on to 18 there.
  


 4             And will you read the text at the top of this
  


 5   one?
  


 6       A.    Yes, I will.
  


 7             "Verde Falls, Class V, scout left."
  


 8       Q.    Class V?
  


 9       A.    Sorry, Class IV.  Excuse me.
  


10       Q.    Good try, but no.
  


11       A.    Would you like me to continue?
  


12       Q.    Please keep going, yes.
  


13       A.    "The no-stopping zone for eagle habitat
  


14   starts just upstream, but you must stop to scout or
  


15   portage this rapid, so the sign seems out of place.
  


16   Different guidebooks say The Falls is either 5 feet or
  


17   8 feet high.  Both statements might be true at
  


18   different water levels.  At ultra low flows The Falls
  


19   is too rocky to run.  At minimum recommended flows, far
  


20   right is relatively straightforward.  As flow
  


21   increases, alternate routes become available on the
  


22   left.  At high flows (see YouTube videos) the holes are
  


23   truly monstrous."
  


24       Q.    Okay.  Thank you.  And then Slide 19.  And
  


25   will you read the top of this one?
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 1       A.    Yes, I will.
  


 2             "Rock Garden Rapid, a long series of moderate
  


 3   rock slaloms.  The no-stopping zone for eagle habitat
  


 4   ends shortly below this rapid.  A USFS recommended
  


 5   campsite is at mile 4.5 on the left."
  


 6       Q.    And they don't mention needing to scout Rock
  


 7   Garden Rapid?
  


 8       A.    I don't see any mention of that here.
  


 9       Q.    Okay.  Slide 20, please.  Will you read the
  


10   text at the top of this one?
  


11       A.    Yes.
  


12             "Punk Rock Rapid, AKA Turkey Gobbler,
  


13   Class III+.  At low flows this rapid is very rocky,
  


14   making it hard to work left.  At high flows the water
  


15   moves strongly into a midstream trap rock.  Supposedly
  


16   the scout is from the right bank, but from the top this
  


17   looks like any other generic Class II rapid on the
  


18   Verde.  If you neglect to stop and scout, just make
  


19   sure to go far left."
  


20       Q.    Okay.  And then could you go to Slide 21.
  


21             So you don't have any photos from that same
  


22   website for Black Hole Rapid, correct?
  


23       A.    No.
  


24       Q.    Is it because they didn't have it listed on
  


25   their website?
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 1       A.    I don't recall if they had one or not.  I
  


 2   included the other ones just as illustrations.
  


 3       Q.    Okay.  Can you go to Slide 26, and this is
  


 4   your rapid map for Segment 4, correct?
  


 5       A.    Yes.
  


 6       Q.    And did you read the section of the Williams
  


 7   Guide that applies to this segment?
  


 8       A.    I'm not familiar with what the Williams Guide
  


 9   says about this section.
  


10       Q.    Okay.  And did you get your classifications
  


11   from the same place on this one, from the Forest
  


12   Service Guide?
  


13       A.    Yes.
  


14       Q.    So you would disagree then with Mr. Burtell
  


15   about the number and ratings of rapids in this segment?
  


16       A.    I don't know what Mr. Burtell had to say
  


17   about it.  I don't recall.
  


18       Q.    Okay.  He used the Williams Guide.
  


19       A.    Okay.
  


20       Q.    So how do you explain the sort of difference
  


21   between those two guides?  Are different rapids
  


22   differently classified at different water levels?
  


23       A.    Could be different water levels.  Could be
  


24   different people's viewpoint on how challenging it is
  


25   with modern recreational boats to paddle those rapids.
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 1       Q.    Move to Slide 33.
  


 2       A.    Okay.
  


 3       Q.    This is the photo of your Study Site 1 for
  


 4   the MEI 2003 study, correct?
  


 5       A.    Yes.
  


 6       Q.    And you talked about one hydraulic control on
  


 7   the downstream end of your site.  Are there other
  


 8   controls within the site?
  


 9       A.    Yes.  It varies with water level, but the
  


10   riffles within the reach are hydraulic controls,
  


11   particularly at low flows.
  


12       Q.    But most of the site is pool?  In terms of
  


13   like how many feet is pool and how many feet is riffle,
  


14   is most of this site pool?
  


15       A.    More of this site would be in the pool
  


16   category than the riffle category.
  


17       Q.    And that's common sort of river-wide; more of
  


18   the river is in pools than in riffles?
  


19       A.    I think that's fair.
  


20       Q.    Slide 34.  So I think you said -- I can't
  


21   read it from here, but this reflects between 250 and
  


22   300 cfs, correct?
  


23       A.    That's roughly correct, yeah.
  


24       Q.    And there would be more water if we were in a
  


25   natural condition, correct?
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 1       A.    There probably would, yes.
  


 2       Q.    And so the water would be a little deeper?
  


 3       A.    That's correct.
  


 4       Q.    Can you explain how you made this?  Like what
  


 5   is the fieldwork that is associated with coming up with
  


 6   a graph like this?
  


 7       A.    Well, first of all, this graph reflects a
  


 8   combination of field data and computer-modeled
  


 9   information.  The specific fieldwork involves surveying
  


10   cross-sections of the river.  These would be
  


11   topographic profiles that would run across the river
  


12   perpendicular to the direction of flow.
  


13             There's some element of the bed material
  


14   sampling involved here because that controls the
  


15   hydraulic roughness, and so we consider that when we
  


16   set the roughness coefficients in the model.
  


17       Q.    So I'm trying to dumb this down to sort of my
  


18   level here.
  


19             You basically have a guy on the shore
  


20   standing with one of those surveying things and
  


21   somebody with a rod walking across the river, or just
  


22   somebody with a rod walking across the river?
  


23       A.    I don't recall at -- this was about the time
  


24   when we made the transition from using conventional
  


25   survey equipment to GPS, global positioning system,
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 1   equipment.  I don't remember which technique we used at
  


 2   this particular site.
  


 3       Q.    It does involve some guy with a pole, either
  


 4   way?
  


 5       A.    It involves an individual going across the
  


 6   river setting the pole, the rod, down at specific
  


 7   locations, yes.
  


 8       Q.    Okay.  So whoever walked across the river, is
  


 9   it possible they could have missed a spot that was
  


10   actually the lowest depth as they go across?  Because
  


11   you're not sort of dragging it across; you're doing it
  


12   every foot or so, every 6 inches or so, every time you
  


13   feel a difference in depth?  How are you deciding when
  


14   you put that pole down?
  


15       A.    Well, the objective of the survey is to
  


16   accurately record the ground profile across the
  


17   cross-section.  So the spacing between shots varies
  


18   depending on how irregular the topography is.
  


19             Is it possible they missed the deepest spot?
  


20   You know, anything is possible.  It's highly unlikely
  


21   because that's one of the key points in the survey that
  


22   the surveyors are instructed to collect data on.
  


23       Q.    Can you go, I think it's 35.  I missed it.
  


24   No, I'm sorry, this one is it.
  


25             I see that there some dots that are not on
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 1   the line here at the far right-hand side of Slide 34?
  


 2       A.    I'm not sure what you're referring to.
  


 3       Q.    So there are these square dots --
  


 4       A.    Yes.
  


 5       Q.    -- across the top line, which I assume are
  


 6   the places where you measured depth?
  


 7       A.    No, actually --
  


 8       Q.    It says "Measured REW," right?  That.
  


 9       A.    Yes.
  


10       Q.    So I'm asking about these dots over here.
  


11       A.    Right.
  


12       Q.    These dots all seem to run along at the same
  


13   place as your line.
  


14       A.    Right.
  


15       Q.    These dots don't.
  


16       A.    Right.
  


17       Q.    Why are these dots not on the line?
  


18       A.    For some reason the edge of the water at
  


19   those cross-sections varied from -- well, I should say
  


20   that the other way around.
  


21             The computer prediction of what the water
  


22   surface would be at that location was different from
  


23   what was actually measured.
  


24       Q.    Okay.  So what's the plus or minus on your
  


25   accuracy for this table?  Is it 1 foot, half a foot?
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 1       A.    If you consider that data set in its
  


 2   aggregate, it's within a few tenths.  There are a few
  


 3   odd points that fall outside that range, but for the
  


 4   most part, it's within a few tenths.
  


 5       Q.    And those odd points are like a foot
  


 6   different from your model?
  


 7       A.    There are a few cases where it's up to a foot
  


 8   different.
  


 9       Q.    Okay.  Can you pull up Slide 38.
  


10             This is your annual flow photo, and I would
  


11   like to talk a little bit about the historic accounts
  


12   we have, and I recognize you didn't focus on them in
  


13   your report or anything, but look at the years in which
  


14   they took place.
  


15             So the first one I would like to talk about
  


16   is the Day brothers, who went down the Verde in 1891
  


17   and '92, at least that's their recorded trip.
  


18             So 1891 looks like a pretty big flow year,
  


19   correct?
  


20       A.    It appears to be, yes.
  


21       Q.    But they had five previous accounts, and we
  


22   don't really have data for five previous years on this
  


23   chart, correct?
  


24       A.    There are only two years before 1891.
  


25       Q.    Okay.  So we also have Fogel and his friend
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 1   in 1931.  What kind of year was 1931?
  


 2       A.    It looks like it's a medium year.
  


 3       Q.    Okay.  We have a 1903 account from Dr. Ralph
  


 4   Palmer.  What was 1903 like?
  


 5             It looks like also a medium sort of year; is
  


 6   that correct?
  


 7       A.    Yes, I would say.
  


 8       Q.    And then we have Hooker, Cox, Smith and
  


 9   Miller in 1905.  What kind of year was 1905?
  


10       A.    That was a big year.
  


11       Q.    Okay.  And we have Stevens and Webber in
  


12   1917.  I can't tell if that's a medium year or a
  


13   moderately big year.
  


14       A.    Looks like a pretty big year.
  


15       Q.    Okay.  And then the aerials you showed us
  


16   were from 1934; is that correct?
  


17       A.    That's correct.
  


18       Q.    Okay.  So 1934, really low year?
  


19             Yes?
  


20       A.    1934 was a low year.
  


21       Q.    Okay.  Can you go to Slide 44, please.
  


22             I believe you said that the riffle in this
  


23   photo was very shallow.  How shallow is very shallow?
  


24       A.    I can't tell from this photograph.
  


25       Q.    You can't tell depth of a river from a
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 1   photograph?
  


 2       A.    I wouldn't necessarily say that, but I
  


 3   couldn't quantify what the actual depth over that
  


 4   riffle is from this photograph.
  


 5       Q.    Can you give me a range?
  


 6       A.    I would be surprised if it was more than a
  


 7   foot.
  


 8       Q.    Because?
  


 9       A.    Just based on my knowledge of the river and
  


10   what I see in the photograph, I don't think it's deeper
  


11   than that.  I can see water breaking, the whitewater in
  


12   there and so on.  If you have breaking water over
  


13   cobbles like that, it would be surprising, with a
  


14   fairly flat reach like that, to have a depth of greater
  


15   then a foot or so.  Depends on the size of the cobbles,
  


16   of course, but...
  


17       Q.    So you can have breaking water at higher
  


18   depths?
  


19       A.    Sure.
  


20       Q.    At what depth does breaking water no longer
  


21   happen?  Is there a maximum depth for a riffle; like
  


22   you can't have a riffle if it's at least 5 feet deep,
  


23   10 feet deep; or can you have a riffle at 5 or 10 feet?
  


24       A.    You can have a riffle at 5 or 10 feet.
  


25       Q.    Okay.  So we know for certain that the
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 1   riffles are shallower than the pool portions?
  


 2       A.    Yes.
  


 3       Q.    But you can't tell me for sure how shallow?
  


 4       A.    I can't quantify the actual depths in that
  


 5   riffle from this photograph, no.
  


 6       Q.    Okay.  Go to 35.  I realize that's backwards.
  


 7   I apologize.
  


 8       A.    35?
  


 9       Q.    35, yes.
  


10             And you have several of these for each one of
  


11   your -- one of these for each one of your sites, so I'm
  


12   only going to ask you one set of questions, but I'm
  


13   talking about this 35, Slide 47, and Slide 50.
  


14             These are average depths, not maximum depths,
  


15   correct?
  


16       A.    That's correct.
  


17       Q.    Okay.  So they're not the depth of the -- I
  


18   think you pronounce thalweg differently than we've been
  


19   pronouncing it, so how do you pronounce it?
  


20       A.    Thalweg.  It's the German pronunciation.
  


21       Q.    Okay.  Average necessarily means that half of
  


22   the area is deeper and half is shallower, correct?
  


23       A.    I'm not sure it necessarily means that.  It
  


24   means it's the average.  The median depth would be half
  


25   would be shallower and half would be deeper.  It
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 1   depends on the shape of the cross-section whether
  


 2   that's actually the average.
  


 3       Q.    But at least some of it is shallower and some
  


 4   of it is deeper?
  


 5       A.    Yes.
  


 6       Q.    And if you have -- well, I won't go there.
  


 7   That's too much math for me.
  


 8             Okay, let's look at Slide 53, please.
  


 9             With this photo, would you describe the wet
  


10   part of this river as very braided?
  


11       A.    There are portions in this photo that are
  


12   quite braided, yes.
  


13       Q.    But would you describe the entire bit shown
  


14   in this photo as very braided?
  


15       A.    No.
  


16       Q.    Okay.  Can you turn to Slide 74.
  


17       A.    Okay.
  


18       Q.    That wasn't the one I wanted.  Can you go
  


19   back one?  Okay.  That's the one I wanted, 73.
  


20             We have had some discussion about gages and
  


21   their relation to the rating curve.  I understand that
  


22   gages are typically located in pools, correct?
  


23       A.    Not necessarily.
  


24       Q.    At least the ones on the Verde that you're
  


25   familiar with located in pools?
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 1       A.    I'm not sure you would describe the location
  


 2   of these, of the stilling well at that gage, prior to
  


 3   1992, as being in a pool.  It's a confined low flow
  


 4   part of the channel.  I'm not sure it's necessarily a
  


 5   pool.
  


 6       Q.    Would you describe it then as a riffle?
  


 7       A.    No.
  


 8       Q.    Okay.  That's what I'm trying to get at.  Is
  


 9   it in a pool or is it in a riffle?
  


10       A.    Gages would not typically be located in a
  


11   riffle.
  


12       Q.    Okay.  And please tell me if I get this
  


13   wrong, because this is hydrology for lawyers, which is
  


14   kind of scary.  I understand that there is some kind of
  


15   float inside of the gage that tells you the -- gives
  


16   you a level.  So when the river goes up, the float goes
  


17   up; when the river goes down, the flow goes down?
  


18       A.    There are different types of gage
  


19   instruments, but the general proposition that it reads
  


20   a higher level when the river goes up than it does when
  


21   it's low is true.
  


22       Q.    But the number that is reflected in that,
  


23   when you say gage height is at 10, that doesn't
  


24   necessarily mean the river is 10 feet deep right there?
  


25       A.    No, it doesn't.
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 1       Q.    It's kind of a random set of numbers.  I'm
  


 2   sure there's some reason for it, but it's not directly
  


 3   related to depth?
  


 4       A.    Well, they establish a, what's called, gage
  


 5   zero --
  


 6       Q.    Right.
  


 7       A.    -- that is just an arbitrary datum that's
  


 8   below the bottom of the river so they don't measure
  


 9   negative stages, basically.
  


10       Q.    Okay.  And then when you go to develop the
  


11   rating curve, the rating curve is based on where in the
  


12   river?  Is it at where the gage is, or is it downstream
  


13   at the control?
  


14             The depth established for the rating curve.
  


15   So that you know that when the gage says 5, that means
  


16   on the rating curve you've got a depth of a foot.
  


17   Where is that foot measurement correlated to?
  


18       A.    Well, first of all, the data from the gage
  


19   doesn't tell you what the depth is at the gage.  It
  


20   only tells you what the height of the water surface is
  


21   relative to that arbitrary gage zero level that they
  


22   establish for the gage.
  


23       Q.    Right.  So how do you get from that height to
  


24   a depth?
  


25       A.    Well, you would have to know what the shape
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 1   of the cross-section is at the point where the
  


 2   measurement's taken.
  


 3       Q.    And where is the point where the measurement
  


 4   is taken?
  


 5       A.    The continuous recordings at the Tangle Creek
  


 6   gage are taken right adjacent to the gage house.  They
  


 7   have an instrument.  I'm not sure if it's an electronic
  


 8   gage or if it's a float-type gage, as you earlier
  


 9   suggested, at the site; but it goes out into the river
  


10   pretty much adjacent to where the gage house is, where
  


11   I have it marked on the maps.
  


12       Q.    Okay.  But when you look at a rating curve
  


13   for the Tangle Creek gage --
  


14       A.    Yes.
  


15       Q.    -- is it measuring in that pool where the
  


16   gage is, or is it measuring at the control point?  Is
  


17   it measuring at the riffle or somewhere around the
  


18   riffle?
  


19       A.    It's measuring the water surface at the
  


20   location of the gage.
  


21       Q.    You're telling me the rating curve shows you
  


22   the depth at the location of the gage, the depth of
  


23   water at the location of the gage?
  


24       A.    No, that's not what I'm telling you.
  


25       Q.    Okay.  That's what I'm trying to figure out,
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 1   where that rating curve number applies to.
  


 2       A.    The rating curve number tells you the gage
  


 3   height, the height of the water surface at the location
  


 4   of the gage.
  


 5       Q.    But it also tells you -- it gives you a depth
  


 6   number, does it not?
  


 7       A.    No.
  


 8       Q.    The rating curve does not give you a depth
  


 9   number?
  


10       A.    No.
  


11       Q.    Okay.  Then that's where I'm going horribly
  


12   wrong.  Thank you.
  


13       A.    You're welcome.
  


14       Q.    All right.  I think we're going to switch
  


15   computers on you now.  It will just take a moment.
  


16             Debi, if you could pull up 13, please.  This
  


17   is from X011-68, Figure 5.3, Page 5.5.  For those of us
  


18   smart people who don't have the exhibit numbers
  


19   memorized, that's the Inundation and Substrate
  


20   Stability Study, which I believe is your MEI 2003.
  


21       A.    Yes.
  


22       Q.    Okay.  In your report you talk about a couple
  


23   different types of channel; active, chute, low flow,
  


24   and main.  Can you show us on this what you mean by
  


25   those different types of channels?
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 1       A.    Well, they're labeled on the plot, most of
  


 2   the categories that you talked about.
  


 3             So what we characterized as the main channel
  


 4   is this central part here that runs from about Station,
  


 5   looks like, 200ish over to about 800.  There's a low
  


 6   bar adjacent to what we characterize as the main
  


 7   channel at that cross-section.  Then there's a high bar
  


 8   on the right side, and then there's a chute channel on
  


 9   the back side of that high bar.
  


10       Q.    And so when you talk about main channel, is
  


11   that the same as the low flow channel?
  


12       A.    No, it's not the same as the low flow
  


13   channel.
  


14       Q.    Okay.  What's the difference?
  


15       A.    Well, the low flow channel would be -- could
  


16   be any of several channels down in the bottom that
  


17   would be inundated during low flows.
  


18       Q.    Okay.  And what about the active channel?
  


19       A.    The active channel is a little bit more of a
  


20   fuzzy term, but it's probably mostly synonymous with
  


21   the main channel.  It's the part that is activated when
  


22   you have really high flow -- not really high flows;
  


23   moderately high flows where the sediment moves around.
  


24       Q.    When you boat a river, what part of the
  


25   channel do you put your boat on?
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 1       A.    Depends on how much water's in the river and
  


 2   where I'm trying to go.
  


 3       Q.    So at -- I can't read these numbers --
  


 4   1,000 cfs, it looks like you could put your boat in any
  


 5   one of three channels?
  


 6             1,000 cfs I think is the lowest number there;
  


 7   is that correct?
  


 8       A.    1,000 is the lowest water surface, yes.
  


 9       Q.    Okay.  Any one of those three channels, could
  


10   you put your boat in?
  


11       A.    There are three channels there at 1,000 cfs.
  


12       Q.    Okay.  And up to about 10,000 cfs, you're
  


13   definitely just boating in the main channel?
  


14       A.    Yes.
  


15       Q.    But if you had a couple of feet of flow over
  


16   there in the chute channel, you could boat over there
  


17   too?
  


18       A.    I presume.  Depends on what's on the ends,
  


19   but if there's 2 feet of water in there, you could
  


20   probably float a boat in it.
  


21       Q.    You said that you disagreed with Jon about
  


22   channel pattern mattering for navigability, and I
  


23   really didn't understand your answer on direct.  Why,
  


24   if you could boat in the chute channel, you can boat in
  


25   the low flow channel, does not seem like channel
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 1   pattern makes a big difference to navigability?
  


 2       A.    Well, you can't really answer the complete
  


 3   question of navigability by looking at the conditions
  


 4   at a single cross-section.  You have to look at the
  


 5   longitudinal profile of the river and other things that
  


 6   are happening away from the cross-section.  Just
  


 7   because I can float my boat at one specific point
  


 8   doesn't mean that I can navigate the river at that same
  


 9   flow.
  


10       Q.    So it would be good to go out and look at the
  


11   entire river before determining navigability?
  


12       A.    Well, it's good to look at the reach that
  


13   you're concerned about.
  


14       Q.    Okay.  I think you said at the Gila hearing
  


15   that, in your opinion, the Colorado River above Yuma is
  


16   not navigable.  Is that still correct?
  


17       A.    The Colorado River above Yuma.
  


18       Q.    Yuma.
  


19             I'm fairly confident you said the Colorado
  


20   River up to Yuma you believe was navigable.
  


21       A.    I don't recall the specific conversation.
  


22   I'll take your word for it.
  


23       Q.    Okay.  Do you agree that the Colorado River
  


24   up to Yuma is navigable or was navigable?
  


25       A.    I believe there's good evidence that it's
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 1   been navigated by large boats.  Whether it's legally
  


 2   navigable, I'm not entirely sure.
  


 3       Q.    Okay.  Above Yuma at Blythe?
  


 4       A.    I don't know.
  


 5       Q.    Parker?
  


 6       A.    I don't know.
  


 7       Q.    Okay.  Any other spot above that through the
  


 8   Grand Canyon?
  


 9       A.    I don't know the legal status of the
  


10   navigability determinations on that part of the
  


11   Colorado.
  


12       Q.    Does quicksand impact your ability to use a
  


13   boat on a river?
  


14       A.    Does quicksand?
  


15       Q.    Yeah, the presence of quicksand on a river
  


16   impact your ability to use a boat on that river?
  


17       A.    Without more information about where the
  


18   quicksand is and what the river looks like where you're
  


19   talking about, I don't even know how I would answer
  


20   your question.
  


21       Q.    Can you think of any circumstance where
  


22   quicksand would prevent you from boating on a river?
  


23       A.    Well, if you have quicksand that's exposed at
  


24   the surface, that means you don't have very much water,
  


25   so I would certainly assume if you have quicksand at
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 1   the surface, you would have a very difficult time
  


 2   boating through that.
  


 3       Q.    Well, absent quicksand being at the surface
  


 4   and, thus, having no water, can you think of a
  


 5   circumstance where quicksand would impact your ability
  


 6   to boat on a river?
  


 7             Do you need -- if you're floating over
  


 8   quicksand in a foot of water, does it matter whether
  


 9   it's quicksand or regular sand?
  


10       A.    If you're floating over it and you're not
  


11   touching the bottom, I don't see why that would impact
  


12   your ability to move your boat.
  


13       Q.    I can't remember.  Do you own any canoes?
  


14       A.    Do I own a canoe?
  


15       Q.    Yes.
  


16       A.    I do not own a canoe.
  


17       Q.    You've used a canoe, though --
  


18       A.    Yes.
  


19       Q.    -- in your boating experience?
  


20       A.    Yes.
  


21       Q.    Okay.  Do you know how much water it takes to
  


22   float a modern canoe?
  


23       A.    Depends on the size of the canoe and the
  


24   weight of the people and equipment that is in the
  


25   canoe.
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 1       Q.    We've seen a couple of different graphs by a
  


 2   couple of different federal entities about how much
  


 3   water is necessary to float a modern canoe.  Do you
  


 4   have any reason to disagree with those graphs?
  


 5       A.    You would have to show me the specific
  


 6   document you're talking about.
  


 7       Q.    Okay.  We'll get down to those later.
  


 8             Do you have any idea how much water it would
  


 9   take for a historic canoe?
  


10       A.    Same answer.
  


11       Q.    Have you ever used a dugout wooden bark or
  


12   canvas canoe?
  


13       A.    Have I ever used one?
  


14       Q.    Yes.
  


15       A.    No, I don't believe I have.
  


16       Q.    Have you ever used a wooden or canvas
  


17   flatboat?
  


18       A.    No, I don't believe I have.
  


19       Q.    Do you know how much water would be required
  


20   to float any of those boats?
  


21       A.    Same answer.
  


22       Q.    Okay.  So, no, you don't know?  Depends on
  


23   the size of the boat?
  


24       A.    If you tell me the specifics, I could tell
  


25   you how much water it would take.
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 1       Q.    16-foot canoe, 400 pounds of gear.
  


 2       A.    And what are the other dimensions of the
  


 3   canoe, and what is the shape of the bottom?
  


 4       Q.    It's a river canoe, so it's got a little bit
  


 5   of a rocker on it.  I don't know; how wide is a canoe?
  


 6   3 feet wide, 16 feet long.
  


 7       A.    Well, the variability in the parameters you
  


 8   have given me are more than I would be able to use to
  


 9   come up with a specific number.  If you give me
  


10   specific weights and you give me specific dimensions, I
  


11   could sit down and make a calculation of how much water
  


12   it would take.
  


13       Q.    Or you could just put a boat in the water and
  


14   see how much depth it required to float it?
  


15       A.    You could sure do that too.
  


16       Q.    Okay.  Let's talk a little bit about your
  


17   opinion of navigability.
  


18             What do you need for a river to be deemed
  


19   navigable in your opinion?  What kind of criteria are
  


20   you applying?  I believe you mentioned this morning a
  


21   2 foot depth; is that correct?
  


22       A.    I've seen that number referenced in a number
  


23   of locations, yes.
  


24       Q.    Okay.  But you opined the Verde wasn't
  


25   navigable, so there must be some criteria that it
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 1   didn't meet, so I'm trying to figure out what criteria
  


 2   you have.
  


 3       A.    Well, I think if you -- well, first of all,
  


 4   you're trying to narrow it down to simply a question of
  


 5   the flow depths, and there's a lot more to it than just
  


 6   simple depth of flow in the river.
  


 7       Q.    Well, that was an example, but I'm assuming
  


 8   there are other criteria, so I'm hoping you'll give
  


 9   them to me.
  


10       A.    You want all of the criteria that I --
  


11       Q.    All of your criteria for navigability.
  


12       A.    Well, first of all, I go back to the
  


13   definitions, and we read the definition.  You can put
  


14   it back up; in terms of was it navigable or
  


15   susceptible, was it actually used or was it susceptible
  


16   to being used by the types of boats that were used for
  


17   commercial navigation at the date of statehood, and the
  


18   river has to be in its ordinary and natural condition.
  


19       Q.    Okay.  So what types of boats were used
  


20   for commercial navigation at the date of Arizona
  


21   statehood.
  


22       A.    Well, frankly, on the Verde River I've seen
  


23   very little evidence of any boats being used for
  


24   commercial navigation on the Verde River.  So I can't
  


25   give you an answer to that.  I'm not aware of any.
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 1       Q.    Well, we had the Day brothers, who were
  


 2   commercially trapping.  Would that be a commercial use,
  


 3   in your mind?
  


 4       A.    That's your characterization.  I'm not
  


 5   familiar with the Day brothers.
  


 6       Q.    If they were trapping for profit, would that
  


 7   be commercial navigation?
  


 8       A.    It could be.  But, again, you're getting off
  


 9   into legal determinations.  I'm not an attorney, and
  


10   I'm not here to interpret the law in terms of what
  


11   constitutes that aspect of commercial navigation.  If
  


12   they were trapping for commercial purposes and that
  


13   fits the definition, then I suppose so.
  


14       Q.    Well, you opined in your report and in your
  


15   PowerPoint several times that the Verde is not suitable
  


16   for the types of craft that were used commercially at
  


17   statehood; but you never anywhere in your report say
  


18   what type of craft those are.
  


19             So I'm trying to figure out what type of
  


20   craft you're talking about and what the requirements
  


21   for navigability were.
  


22       A.    Well, the standard for navigation, from a
  


23   commercial standpoint, would be the types of boats that
  


24   could haul cargo and -- well, I shouldn't say and.  Who
  


25   could haul cargo, and these would have to be craft that
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 1   would be big enough to handle a useful amount of that
  


 2   type of material.
  


 3       Q.    So can a canoe haul cargo?
  


 4       A.    A canoe can haul cargo.
  


 5       Q.    A useful amount of cargo?
  


 6       A.    Depends on your purpose.
  


 7       Q.    Any purpose.  Can you use a canoe for a
  


 8   commercial purpose?
  


 9       A.    You can use a canoe for commercial purposes,
  


10   sure.
  


11       Q.    Is that the type of boat you were talking
  


12   about when you talked about the Verde was not useful
  


13   for commercial purpose?
  


14       A.    Well, again, I think there's a lot more to it
  


15   than just the question of could I get a canoe down the
  


16   river with some load of cargo.  I don't think that's
  


17   the complete standard.
  


18       Q.    Okay.  So what's the rest of your standard?
  


19       A.    Well, you need to have reliable flows.  You
  


20   need to be able to navigate, work through long enough
  


21   reaches so that you're not continually having to drag
  


22   and portage around obstacles.  I think that's the
  


23   primary thing that I would say.
  


24       Q.    So if you don't have to drag, if you don't
  


25   have to portage, then that would be sufficient depth
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 1   for commercial navigation?
  


 2       A.    With the type of boats that --
  


 3       Q.    Your requirement isn't a steamboat, or are
  


 4   you requiring that a steamboat be useful?
  


 5       A.    I certainly would not require that a
  


 6   steamboat be.
  


 7       Q.    Okay.  Something less than that?
  


 8       A.    Yes.
  


 9       Q.    Is there any circumstance where a pool and
  


10   riffle river could be navigable?  There are going to be
  


11   shallower places, deeper places.  Does that always mean
  


12   that that river's not navigable?
  


13       A.    Not necessarily.
  


14       Q.    Can meandering rivers ever be navigable?
  


15       A.    Sure.
  


16       Q.    Small rivers?
  


17       A.    You'll have to define small.
  


18       Q.    I can't.
  


19             Can a large river ever be nonnavigable?
  


20       A.    Sure.
  


21       Q.    How come?
  


22       A.    In the extreme case, Niagara Falls I doubt
  


23   would be navigable, so -- and that's a pretty big
  


24   river.
  


25       Q.    Would it surprise you that Niagara Falls is
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 1   actually navigable?
  


 2       A.    That would actually surprise me, yes.
  


 3       Q.    Can rivers subject to drought, freezing, or
  


 4   flood ever be navigable?
  


 5       A.    All rivers are subject to drought.  I can
  


 6   think of no rivers that aren't subject to flood.  There
  


 7   are many rivers that are subject to freezing.
  


 8       Q.    And in colder climates than this one, rivers
  


 9   can be frozen for months at a time; is that correct?
  


10       A.    Yes.
  


11       Q.    Okay.  You testified on the Gila that a
  


12   braided river can be navigable if the water is deep
  


13   enough.  Do you still believe that to be true?
  


14       A.    Yes.
  


15       Q.    And Dr. Schumm also agreed that was true?
  


16       A.    I believe he did.
  


17       Q.    Okay.  If a road runs next to a river, does
  


18   that make it nonnavigable?
  


19       A.    Not necessarily.
  


20       Q.    What about a railroad?
  


21       A.    Same answer.
  


22       Q.    Does it indicate, really, anything about the
  


23   river's characteristics?
  


24       A.    Not necessarily.  It could, though.
  


25       Q.    Debi, can you pull up 1, please.
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 1             Dr. Littlefield shows many photos in his
  


 2   report -- I'm sorry, this is X002, Page 129.
  


 3                  CHAIRMAN NOBLE:  Hey, we're on the same
  


 4   page.
  


 5   BY MS. HERNBRODE:
  


 6       Q.    I like that.
  


 7             Dr. Littlefield shows many photos in his
  


 8   report of the flatboats used by Powell and, also, by
  


 9   Wheeler in 1871 on the Colorado.  Were these types of
  


10   boats commonly used for trade and travel at or before
  


11   Arizona statehood?
  


12             Would this be the kind of boat that you think
  


13   would be useful for trade or travel purposes at the
  


14   time of statehood?
  


15       A.    It could have been.
  


16       Q.    Do you know how much cargo capacity those
  


17   boats had?
  


18       A.    I don't know specifically.
  


19       Q.    If, for instance, they had about a ton of
  


20   cargo capacity, would that help you make a
  


21   determination?
  


22       A.    If they were carrying a ton of cargo, I would
  


23   say that's probably -- that could fit the definition.
  


24       Q.    Okay.  Is paid exploration a trade and travel
  


25   use, in your mind?
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 1       A.    Paid exploration?
  


 2       Q.    Well, these guys were being paid by the
  


 3   Federal Government to explore and map.  Would that be a
  


 4   trade and travel use?
  


 5       A.    Now you're getting into the legal language
  


 6   again, and I can't answer your question.
  


 7       Q.    Okay.  Debi, can you turn to 2, which will be
  


 8   X002, Page 134.
  


 9             These are Wheeler's boats.  Do those look
  


10   like boats that could be used for trade and travel
  


11   purposes at the time of statehood?
  


12       A.    I could imagine that, yes.
  


13       Q.    Were canoes made of canvas, wood, and bark
  


14   available at the time of Arizona statehood?
  


15       A.    Available where?
  


16       Q.    In Arizona.
  


17       A.    I suppose they could have been.
  


18       Q.    Were kayaks available at the time of Arizona
  


19   statehood?
  


20       A.    I've never seen historical evidence of a
  


21   kayak; but I'm not a historian, so they could have been
  


22   here.  I don't know.
  


23       Q.    Do you know if they were available in other
  


24   parts of the nation in 1912?
  


25       A.    I'm sure there were kayaks around, yes.
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 1       Q.    And do you know if they got shipped places
  


 2   via railroad?
  


 3       A.    I'm sure they did.
  


 4       Q.    Okay.  Were inflatable boats available at the
  


 5   time of Arizona statehood?
  


 6       A.    There probably were some inflatable boats
  


 7   around, but they were very, very uncommon.
  


 8       Q.    Were flatboats of wood and canvas available
  


 9   at the time of statehood?
  


10       A.    I expect they were.
  


11       Q.    And in the early 1900s, were all of these
  


12   types of boats commonly used for trade and travel?
  


13       A.    In Arizona?
  


14       Q.    Yes.
  


15       A.    I doubt it.
  


16       Q.    Which ones?
  


17       A.    Well, as I said, from the historical evidence
  


18   that I've seen, listening to the testimony here, I see
  


19   very little evidence of commercial navigation,
  


20   specifically on the Verde River.  So I think from that
  


21   I would say they were not commonly used.
  


22       Q.    Well, so what are you looking for when you
  


23   want to find evidence of commercial navigation?  What
  


24   are your requirements there?
  


25       A.    Well, the boats were used to transport goods
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 1   or people for commercial purposes.
  


 2       Q.    Is a single trip enough?
  


 3       A.    I can't answer that question.
  


 4       Q.    Okay.  But you've opined the Verde is not
  


 5   navigable, so you did answer the question at some
  


 6   point, because the Verde came up short.  I'm trying to
  


 7   figure out how it came up short.  So --
  


 8       A.    Well, as I've said several times, there's --
  


 9   well, was there a question?
  


10       Q.    You don't know what types of boats were
  


11   commonly used for trade and travel in Arizona at the
  


12   time of statehood, correct?
  


13             Is that what you've just been telling me; you
  


14   don't know what types of boats were used for trade and
  


15   travel in Arizona at the time of statehood?
  


16       A.    I'm saying that with respect at least to the
  


17   Verde River and the Gila that we talked about in the
  


18   last hearing, I've seen little evidence of boating for
  


19   commercial purposes on those rivers.
  


20       Q.    I'm asking you what types of boats, though,
  


21   we would need to be looking for at the time of -- that
  


22   we would need to be looking for use, to be used on
  


23   those rivers.
  


24             So is -- I'm trying to understand how you can
  


25   have an opinion on navigability when you don't -- when
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 1   there are no types of boats that could meet the
  


 2   criteria.
  


 3             So you said that canoes were available in
  


 4   Arizona?
  


 5       A.    Yes.
  


 6       Q.    And that they could be used for trade and
  


 7   travel?
  


 8       A.    Under some circumstances, yes.
  


 9       Q.    So if we have evidence of canoes being used
  


10   on the Verde, that would be evidence of commercial use?
  


11       A.    I did not say that.
  


12       Q.    Okay.  So what is -- I realize that you
  


13   didn't say that.  I'm trying to understand why you
  


14   didn't say that, why you disagree with that statement.
  


15       A.    A few odd uses of a boat on some reaches of a
  


16   river does not constitute navigability, in my opinion.
  


17   And based on the data that I've shown, the information
  


18   that I have presented, the things that I've talked
  


19   about, the Verde River, there's shallow spots, there
  


20   are obstructions to travel.  It would make it very
  


21   difficult to use that river for commercial purposes
  


22   with any type of boat.
  


23       Q.    So it needs to be repeatable, is what you're
  


24   telling me?
  


25       A.    I think it -- yes, I think it does need to be
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 1   repeatable.
  


 2       Q.    Do you have a threshold number of times --
  


 3       A.    I don't.
  


 4       Q.    -- you need to be able to do it in a row?
  


 5       A.    No.
  


 6       Q.    Do you have a threshold number of months that
  


 7   it needs to be susceptible to use?
  


 8       A.    No.
  


 9       Q.    Did you do any research on the types of boats
  


10   commonly used for trade and travel at the time of
  


11   Arizona statehood?
  


12       A.    No, I did not do research on that matter.
  


13       Q.    Okay.  And I apologize if I already asked you
  


14   this, because I think I jumped ahead somewhere.
  


15             How much cargo would a boat need to carry to
  


16   be, in your mind, useful for commercial navigation?
  


17       A.    I can't give you an answer to that.
  


18       Q.    300 pounds, 400 pounds, 500 pounds?
  


19       A.    Those are your words.
  


20       Q.    You have absolutely no numbers in mind?
  


21       A.    I did not try to quantify that number with
  


22   respect to the Verde River.
  


23       Q.    Okay.  Would you agree that a trip where
  


24   passengers paid a guide and for the rental of boats, is
  


25   that a commercial use?
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 1       A.    Yes, I think that would be a commercial use.
  


 2       Q.    Debi, can you pull up 3?
  


 3             This is X017-107, Slide 116.  This is from
  


 4   Mr. Fuller's boating PowerPoint.
  


 5             Do you remember seeing this slide?
  


 6       A.    Yes, I do.
  


 7       Q.    Do you have any reason to disagree with the
  


 8   depths that are listed here for these various types of
  


 9   boats?
  


10       A.    Well, I think these are exaggeratedly small
  


11   numbers that would probably constitute what it takes to
  


12   float that type of boat with a light load in fairly
  


13   flat water.
  


14       Q.    Specifically, which one of those numbers do
  


15   you think is that, and why?
  


16       A.    Well, for example, a modern canoe,
  


17   three-tenths of a foot would be -- what would
  


18   three-tenths be?  It would be a little over 4 inches.
  


19       Q.    Uh-huh.
  


20       A.    If you had flat water and you set the boat in
  


21   there and you didn't have a huge load on it, it
  


22   probably would not touch the bottom; but if you tried
  


23   to go over any areas that have any profile to it, any
  


24   changes in gradient along the river, you would be
  


25   dragging bottom at that depth, I'm sure.
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 1       Q.    All right.  Debi, can you go to 4.  This is
  


 2   Slide 117, also from Mr. Fuller's boating PowerPoint,
  


 3   X017-107.
  


 4             Do you have any reason to disagree with these
  


 5   numbers?
  


 6       A.    The same answer.
  


 7       Q.    So, no, empty and in flat water; is that
  


 8   correct?
  


 9       A.    Yes.
  


10       Q.    On Page 14 of your report, you conclude that
  


11   rapids and riffles would present significant
  


12   impediments to navigation by historical watercraft,
  


13   correct?
  


14             Do you have your report in front of you?
  


15       A.    I do.  Which page is it, you said?
  


16       Q.    14.  It's the last paragraph there.  You
  


17   conclude rapids and riffles represent significant
  


18   impediments to navigation by historical watercraft?
  


19       A.    Yes.
  


20       Q.    Can you explain to me what about a riffle
  


21   presents a significant impediment to navigation in a
  


22   historical canoe or flatboat?
  


23       A.    Shallow flows.
  


24       Q.    Is there a difference between a riffle and a
  


25   rapid?
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 1       A.    Generally, yes.  The rapid would be a sharper
  


 2   drop and would be rougher water, typically, than a
  


 3   riffle.
  


 4       Q.    And is that in your experience as a
  


 5   hydrologist or a boater or both?
  


 6       A.    Both.
  


 7       Q.    Okay.  So the significant impediment to
  


 8   navigation for a riffle is that it's shallower?
  


 9       A.    Yes.
  


10       Q.    Anything else?
  


11       A.    That's the primary reason.
  


12       Q.    So if the minimum depth at a riffle is
  


13   2 feet, would that present an impediment to navigation?
  


14       A.    Again, it depends on the boat you're using.
  


15       Q.    For a canoe or a flatboat.
  


16       A.    I have little doubt that you could go over
  


17   a -- through a riffle with 2 feet of depth throughout
  


18   the riffle with a flatboat or a canoe.
  


19       Q.    Well, and when you say throughout the riffle,
  


20   you mean that there is a path down the riffle that is
  


21   2 feet in depth; not that the whole width of the riffle
  


22   has to be 2 feet?
  


23       A.    Yes.
  


24       Q.    Okay.  Similarly, on Page 16 of your report,
  


25   you conclude that historical craft could not have
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 1   managed the Class II or III rapids in Segment 4.  Why
  


 2   do you conclude that?
  


 3       A.    Would you state the question, again, please?
  


 4       Q.    I believe that here you conclude that
  


 5   historical craft could not have managed Class II or III
  


 6   rapids that are located in Segment 4.
  


 7       A.    I don't see any language here that says that.
  


 8       Q.    I believe it's at the end of that first
  


 9   paragraph.
  


10             Well, let's just ask it this way:  Could
  


11   historic craft manage Class II or III rapids?
  


12       A.    Depends on the flow level.  Depends on which
  


13   craft.
  


14       Q.    Canoe, medium flow.
  


15       A.    Some of the riffles they could have made it
  


16   through; others it would have been very challenging.
  


17       Q.    Is there such thing as a Class III riffle?
  


18       A.    Did you restrict your question to a Class III
  


19   rapid?
  


20       Q.    Well, you said that some of the riffles would
  


21   have presented problems.  I was asking you about
  


22   rapids.
  


23       A.    Okay.
  


24       Q.    About Class II and III rapids.
  


25             But from the way you answered, it sounded to
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 1   me like you thought a riffle could be classed as a II
  


 2   or a III.  Is that not correct?
  


 3       A.    I think we're having a communication issue
  


 4   here.
  


 5       Q.    I think so too.
  


 6       A.    Maybe you can rephrase the question.
  


 7       Q.    Okay.  Are riffles generally classed as
  


 8   Class I and maybe low Class IIs?
  


 9       A.    That's probably a fair statement.
  


10       Q.    So when we're talking about a Class III or a
  


11   IV, it would be a rapid, not a riffle?
  


12       A.    It would most likely be a rapid, yes.
  


13       Q.    So I've lost track of your answer so we'll
  


14   just go back again.
  


15             Could historical craft have managed a
  


16   Class II or III rapid?
  


17       A.    And, again, I'll give you the same answer.
  


18   It depends on the craft and it depends on the rapid and
  


19   it depends on the flow level.
  


20       Q.    Well, you conclude they couldn't have.
  


21       A.    I did not conclude that.
  


22       Q.    Okay.  So you would admit then that historic
  


23   craft could have negotiated Class II and III rapids?
  


24       A.    I didn't admit that either.
  


25       Q.    You don't know?
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 1       A.    It depends on the boat, which specific craft
  


 2   you're talking about.  It depends on the flow level.
  


 3   And it depends on the character of the rapid and
  


 4   probably the skill of the boatman.
  


 5       Q.    So in order for a river to be deemed
  


 6   navigable, we have to have evidence, we have to have
  


 7   historical evidence from over 100 years ago of exactly
  


 8   what shape a boat is that's going down, exactly the
  


 9   skills of the boater, and exactly its length and width
  


10   for us to be able to count that account towards
  


11   navigability; is that what you're telling me?
  


12       A.    That's not what I'm telling you, no.
  


13       Q.    Okay.  So you must be able to somehow -- if
  


14   what we know about a river is that a guy built a boat
  


15   in the Verde Valley and boated it down to the
  


16   confluence with the Salt and he says he didn't have any
  


17   problems, doesn't that mean there's some sort of
  


18   historic boat that could have used that river?
  


19       A.    Yes, it says that.
  


20       Q.    Okay.  In your opinion, does any portage
  


21   defeat navigability for the entire river?
  


22       A.    Not necessarily.
  


23       Q.    Sort of what PPL Montana talked about; it
  


24   defeats navigability perhaps for a segment of the
  


25   river?
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 1       A.    Right.
  


 2       Q.    Depending on the size of the portage?
  


 3       A.    Yes.
  


 4       Q.    Do you know how long the portage is at Verde
  


 5   Falls if you have to portage it?
  


 6       A.    I don't know specifically, no.
  


 7       Q.    In your opinion, what type of paddler is
  


 8   required for a finding of navigability; untrained,
  


 9   experienced, expert?
  


10       A.    I don't have an opinion on that and,
  


11   actually, I don't know that I recall ever reading
  


12   anyone's opinion about that.
  


13       Q.    So it doesn't matter if it's Mr. Gookin
  


14   attempting to boat down the river or you or Mr. Fuller
  


15   attempting to boat down the river or somebody who does
  


16   it thousands of times each day; we can think about all
  


17   of those people when we're talking about navigability?
  


18       A.    Sure.
  


19                  MR. BREEDLOVE:  For the record, it was
  


20   unfair to pick on Mr. Gookin like that, don't you
  


21   think?
  


22                  MS. HERNBRODE:  I could have used my
  


23   grandmother as an example, but...
  


24                  MR. HELM:  He's going to take the duck
  


25   boat down.
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 1   BY MS. HERNBRODE:
  


 2       Q.    We had a little bit of discussion about the
  


 3   segmentation this morning.  All three of your sites,
  


 4   you now understand, are within Land Department's
  


 5   Segment 4, correct?
  


 6       A.    I will take your word for that.  I don't
  


 7   recall, and I have to go back to my files to find out
  


 8   the exact basis for putting the break between 4 and 5
  


 9   at the head of Horseshoe Reservoir.  There is a
  


10   document somewhere in evidence that says that, and
  


11   that's what I based it on.  But if you say that's not
  


12   where your breaks are, that's fine with me.
  


13       Q.    If it helps you, when we filed something
  


14   quite a while ago when the Commission first asked
  


15   for a legal pleading on segmentation, I believe our
  


16   break was there; but since that time it's moved
  


17   downstream.
  


18       A.    I will take your word for that.
  


19       Q.    Okay.  Have you ever seen any portion of the
  


20   Verde River upstream of Beasley Flat?
  


21       A.    Yes.
  


22       Q.    And I believe you said you had seen some of
  


23   the river in Verde Valley from a car; is that correct?
  


24       A.    Yes, I've crossed it a number of times in the
  


25   Camp Verde area on the highway.
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 1       Q.    Have you ever been on the ground in the Verde
  


 2   area of the river?
  


 3       A.    I have never been on the ground there, no.
  


 4       Q.    What portion --
  


 5                  MR. MCGINNIS:  Was that question about
  


 6   Camp Verde, Verde Valley, or the Verde River?
  


 7                  MS. HERNBRODE:  Verde Valley.  Sorry.
  


 8   BY MS. HERNBRODE:
  


 9       Q.    What portions of the Verde have you seen from
  


10   the ground, been hiking in or around?
  


11       A.    Well, specifically, the three sites that
  


12   we've talked about here today.
  


13       Q.    Those are the only places that you have been
  


14   on the Verde?
  


15       A.    I believe that's a correct statement, yes.
  


16       Q.    And you've never boated the Verde?
  


17       A.    I have not, sadly.
  


18       Q.    Would you agree that Segments at least 2
  


19   through 5 of the Verde are boatable by modern canoes,
  


20   rafts, and kayaks?
  


21       A.    It does appear that that is commonly done,
  


22   yes.
  


23       Q.    How about Segment 1?
  


24       A.    I don't know.
  


25       Q.    How about modern flatboats?
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 1       A.    I don't know the answer to that.
  


 2       Q.    If Arizona was becoming a state today, would
  


 3   the Verde be navigable, in your opinion?
  


 4       A.    I can't give you an opinion on that.
  


 5       Q.    We have thousands of people negotiating it in
  


 6   canoes today, some of whom are using it commercially.
  


 7   Does that mean it would be navigable?
  


 8       A.    It would seem to point in that direction,
  


 9   wouldn't it?
  


10       Q.    Yep.
  


11             On your helicopter overflight, the furthest
  


12   upstream on the Verde you looked was the Beasley Flat
  


13   boat ramp?
  


14       A.    That's about right, yes.
  


15       Q.    Does it seem a little strange to you that
  


16   we're arguing about navigability on a river that has a
  


17   boat ramp?
  


18       A.    No.
  


19       Q.    Okay.  If there's a single waterfall on a
  


20   river, does that make the entire river nonnavigable?
  


21       A.    That's the same answer to the question you
  


22   asked me a few minutes ago.  No, not necessarily.
  


23       Q.    How about two, two waterfalls; make it
  


24   nonnavigable?
  


25       A.    Same answer.
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 1       Q.    No?
  


 2       A.    Not necessarily.
  


 3       Q.    Okay.  I'm trying to keep from having to
  


 4   refer to 16 places in the transcript when I ask you
  


 5   that.
  


 6             Are there any waterfalls on the Verde?
  


 7       A.    Well, the Verde Falls is referred to as a
  


 8   falls, obviously, so I guess that would classify as a
  


 9   falls.
  


10       Q.    So does that make Lava Falls in Grand Canyon
  


11   a falls?
  


12       A.    No, I wouldn't characterize Lava Falls as a
  


13   falls.
  


14       Q.    Okay.  So obviously the name isn't the
  


15   deciding factor?
  


16       A.    Not necessarily, no.
  


17       Q.    Okay.  So but your opinion is that Verde
  


18   Falls is a falls?
  


19       A.    There's a very sharp drop in a very short
  


20   distance at Verde Falls.
  


21       Q.    Okay.  Do you have a height requirement for
  


22   falls?
  


23       A.    I don't have a specific definition for the
  


24   difference between a falls and a rapid.
  


25       Q.    Okay.  You like calling Verde Falls a falls,
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 1   though?
  


 2       A.    That's what people call it.
  


 3       Q.    Okay.  Do you know if there are any other
  


 4   waterfalls on the Verde?
  


 5       A.    I'm not aware of others.
  


 6       Q.    Would you agree that rapids don't always
  


 7   appear where there are debris flows?  The debris flows
  


 8   are not the only reason we have rapids?
  


 9       A.    Yes.
  


10       Q.    And would you agree that rapids don't appear,
  


11   necessarily, regularly in geographic distance on a
  


12   river?  They don't like -- you don't have a rapid,
  


13   necessarily, every half a mile or something like that?
  


14   There isn't any formula for that?
  


15       A.    The spacing varies.
  


16       Q.    Okay.  In your report you cited the American
  


17   Whitewater Association's definition of various classes
  


18   of rapids, correct?
  


19       A.    Yes.
  


20       Q.    And you agree with their definitions?
  


21       A.    I have no problem with their definitions.
  


22       Q.    Okay.  And you would agree the rating on a
  


23   rapid could vary depending on the flow in the river?
  


24       A.    Yes.
  


25       Q.    What does it mean to line a boat?
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 1       A.    It means that the people get out of the boat,
  


 2   generally, and you tie a line onto the boat and you
  


 3   manage that line from the shoreline and you let the
  


 4   boat down through the rapid or whatever feature it is
  


 5   you're trying to get through.
  


 6       Q.    The boat and its cargo or at least the boat
  


 7   goes down the river?
  


 8       A.    At least the boat.
  


 9       Q.    Okay.  Doesn't necessarily mean you unload
  


10   the cargo, but it can?
  


11       A.    I accept that.
  


12       Q.    How about a portage; what's a portage mean to
  


13   you?
  


14       A.    It means you basically have to stop, get out,
  


15   unload the boat, and carry the boat and the gear and
  


16   whatever else you have with you around whatever it is
  


17   you're trying to portage around.
  


18       Q.    Are there circumstances where you wouldn't
  


19   have to unload the boat for a portage?
  


20       A.    If you didn't have very much in the boat,
  


21   maybe you could carry it.
  


22       Q.    Or if you had a nice sandy place, you could
  


23   slide it past?
  


24       A.    I suppose.
  


25       Q.    Okay.  Let's talk about -- you would agree
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 1   there's only one Class IV rapid on the Verde?
  


 2       A.    I've only seen one rapid referred to as a
  


 3   Class IV on the Verde, yes.
  


 4       Q.    And that's Verde Falls, right?
  


 5       A.    Yes.
  


 6       Q.    You cite to the Arizona Rivers and Streams
  


 7   Guide in your report?
  


 8       A.    Yes, I believe I did.
  


 9       Q.    Okay.  You don't have to look at that page.
  


10   Don't worry.  Well, actually, let's do.  It's at
  


11   Page 11 of your report.  It's about the middle of the
  


12   first paragraph under 2.2.2.  What you say there is
  


13   "Arizona State Parks recommends that even present-day
  


14   whitewater boaters portage around this area."  Is that
  


15   correct?
  


16       A.    Yes.
  


17       Q.    Okay.  Let's look at what the book actually
  


18   says.  I'm looking at X001-02, and it's 15, Debi,
  


19   Page 165.
  


20             Let's do 164.
  


21             Okay, if you look under the Cautions part, it
  


22   says "Scout Verde Falls and Turkey Gobbler Rapid.
  


23   Portaging is usually recommended at Verde Falls.  Wet
  


24   suits are advisable."
  


25             So it says it's recommended, usually
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 1   recommended.  Doesn't say it's mandatory, does it?
  


 2       A.    No, it doesn't say that.
  


 3       Q.    Okay.  Does it list any other rapids as
  


 4   hazards other than Verde Falls and Turkey Gobbler?
  


 5       A.    Not on this page, no.
  


 6       Q.    It does list some other hazards, though,
  


 7   strainers and manmade hazards?
  


 8       A.    Yes.  I'm not seeing them right now, but I
  


 9   recall that.
  


10       Q.    Does it say anything about the portage or
  


11   under what kind of conditions you should portage?
  


12       A.    No.
  


13       Q.    When you ran the Grand Canyon, did you
  


14   portage any rapids?
  


15       A.    No.
  


16       Q.    What kind of boat did you use?
  


17       A.    It's a 16-foot self-baling whitewater raft.
  


18       Q.    Okay.  Are you familiar with John Wesley
  


19   Powell and the Kolb brothers trips through the Grand
  


20   Canyon prior to statehood?
  


21       A.    I have read accounts of those trips, yes.
  


22       Q.    Do you know how many rapids they lined or
  


23   portaged?
  


24       A.    I don't recall that now.
  


25       Q.    A bunch?
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 1       A.    Quite a few, I think.
  


 2       Q.    Are you aware of historic reconstruction
  


 3   trips that took the same voyage in reproduction boats?
  


 4       A.    I'm aware that happened, yes.
  


 5       Q.    Do you know if they lined or portaged any
  


 6   rapids?
  


 7       A.    I don't recall the answer to that question.
  


 8       Q.    Okay.  You state that the Arizona Rivers and
  


 9   Stream Guide says that the river can only be boated
  


10   from late February to mid April, correct?
  


11             And that's still on Page 11 of your report.
  


12       A.    Well, it says that it's characterized by
  


13   challenging whitewater during a season that is limited
  


14   to the relatively short period between late-February
  


15   and mid-April during the most favorable boating years.
  


16       Q.    Okay.  If you pull back up Page 164, Debi.
  


17             See where, under Cautions, it says "No
  


18   stopping for 1.5 miles below The Falls, December 1 to
  


19   June 15"?
  


20       A.    Yes, I see that.
  


21       Q.    And at the top of the page, under Seasons, it
  


22   says October to June, does it not; or, I'm sorry,
  


23   October to April?
  


24       A.    Yes, I see that.
  


25       Q.    Let's look at what some more specific guides
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 1   have to say.
  


 2             Debi, if you could pull up 17, which will be
  


 3   X035-162, Page 85.  It's Mr. Slingluff's.  No, my
  


 4   number's wrong.  16, Debi, sorry.
  


 5             There we go.  Mr. Slingluff's Guide.  Do you
  


 6   see where he says he's boated the river from 47 cfs to
  


 7   2,000 cfs?
  


 8       A.    Yes, I see that.
  


 9       Q.    Do you know what time of year these ranges
  


10   would appear?
  


11       A.    Generally, the higher flows are in the
  


12   wintertime or perhaps during the monsoon season.  But
  


13   beyond that, I couldn't specifically say.
  


14       Q.    The lower flows would be during the rest of
  


15   the year?
  


16       A.    Generally, yes.
  


17       Q.    Slingluff doesn't list any time of year
  


18   restrictions, does he, at least on this page?
  


19       A.    Based on a quick scan of the page, I don't
  


20   see any reference to a specific time of year.
  


21       Q.    Can you pull up 17, Debi?  This is X035-155,
  


22   Page 73.  This is the Williams Guide.
  


23             Williams lists here, starting with 100 cfs,
  


24   what to expect on the river.
  


25             And on the next page, which is Page 74, 18,
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 1   it goes all the way up to 3,000 cfs; is that correct?
  


 2       A.    I see those flow ranges listed here, yes.
  


 3       Q.    And the Forest Service Guide that you
  


 4   referenced, do you know what range of flows they
  


 5   indicated?
  


 6       A.    I don't recall.  I would have to go back and
  


 7   look at that.
  


 8       Q.    Okay.  Well, let's do that.
  


 9             Debi, if you could pull up 19, which is
  


10   X001-29, Page 22.
  


11             So there at the table at the bottom, it looks
  


12   like it has a range of flows and how many days it will
  


13   take you to go those distances; is that correct?
  


14       A.    Yes, I see that.
  


15       Q.    And they range between 100 and 8,000 cfs?
  


16       A.    I see that.
  


17       Q.    You indicate that the adjusted cfs for the
  


18   river is less than 340 cfs 75 percent of the time; is
  


19   that correct?
  


20             I think it's on Page 11 through 13 of your
  


21   report, if you want to double-check me.
  


22       A.    Okay, I found it.
  


23             Could you rephrase the question, please, or
  


24   state it again?
  


25       Q.    You indicate the adjusted cfs for the river
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 1   is less than 340 cfs 75 percent of the time?
  


 2       A.    The adjusted flow?
  


 3       Q.    Yes.  Oh, so less than 375.  I apologize.
  


 4             The number there on the bottom of Page 13.
  


 5             "A flow-duration curve developed by adjusting
  


 6   the irrigation season flows upward by the larger value
  


 7   of 95 cfs indicates that the discharge in Segments 3
  


 8   and 4 would have been less than 265 cfs about
  


 9   50 percent of the time and less than 375 cfs about
  


10   75 percent of the time, on an annual basis," correct?
  


11       A.    No.
  


12       Q.    No?
  


13       A.    No.
  


14       Q.    Okay.
  


15                  MR. MCGINNIS:  Joy, I'm sorry, could you
  


16   tell us where you're reading from?
  


17                  MS. HERNBRODE:  That is the bottom of
  


18   Page 13 of his report.
  


19   BY MS. HERNBRODE:
  


20       Q.    So did I not read it correctly?
  


21       A.    I think you're looking at an older version of
  


22   my report.
  


23       Q.    Ah.  Okay.
  


24       A.    I've adjusted those numbers.
  


25       Q.    Okay.  Can you tell me what the adjustment
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 1   is?
  


 2       A.    They're actually 350 about 50 percent of the
  


 3   time, less than 350 cfs, and less than 420 75 percent
  


 4   of the time.
  


 5       Q.    Okay.  And you base those numbers on
  


 6   Mr. Burtell's report, correct?
  


 7       A.    The adjustment was based on his findings,
  


 8   yes.
  


 9       Q.    Okay.  So if his numbers are wrong, then your
  


10   numbers here are wrong as well; and if his numbers are
  


11   right, your numbers are right?
  


12       A.    I suppose that's a fair statement, yes.
  


13       Q.    Is it always the case that rapids get worse
  


14   at higher flows?
  


15       A.    No.
  


16       Q.    Some rapids wash out?
  


17       A.    Yes.
  


18       Q.    Do you know if Verde Falls washes out at
  


19   higher flows?
  


20       A.    I don't know.
  


21       Q.    Do you know how any other specific rapids on
  


22   the river react at higher flows?
  


23       A.    I don't know the details of that, no.
  


24       Q.    Can rivers with rapids ever be navigable?
  


25       A.    They could be.
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 1       Q.    Rapids are one of the reasons that you found
  


 2   that Segments 3 and 4 were nonnavigable, correct?
  


 3       A.    That's one of the factors, yes.
  


 4       Q.    What were the other factors?
  


 5       A.    The ranges of flows that occur, the flow
  


 6   depths that occur in the reach, the other obstructions,
  


 7   rocks, wood, those sorts of things, you know,
  


 8   overhanging vegetation.  All of that is a factor in how
  


 9   navigable it is.
  


10       Q.    How do you explain the use by historic
  


11   boaters of the river?
  


12       A.    I didn't try to explain the use.
  


13       Q.    Well, you said they couldn't have done it,
  


14   and we have some people who did do it.
  


15       A.    I didn't say you couldn't boat the river.
  


16       Q.    Okay.  You said you couldn't commercially
  


17   navigate the river?
  


18       A.    I don't believe the river meets the standard
  


19   of navigability, no.
  


20       Q.    But that doesn't necessarily mean you
  


21   couldn't commercially navigate it; it's just that's one
  


22   of the factors that you looked at?
  


23       A.    Yes.
  


24       Q.    You talked some about tributaries creating
  


25   rapids on the Verde when you speak about Graf and his
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 1   study of tributaries and rapids.  Do you remember that?
  


 2       A.    I remember making general statements about
  


 3   the effects of tributaries in canyon-bound systems, and
  


 4   the fact that they often create constrictions, and
  


 5   those constrictions can become rapids.
  


 6       Q.    On the Verde, what tributaries would you
  


 7   expect to have rapids associated with it?
  


 8       A.    I didn't make a specific study of that.  That
  


 9   statement that I made was more of a general reference
  


10   for the processes that occur in canyon-bound systems.
  


11       Q.    Okay.  Would you agree that a Class I or II
  


12   rapid has virtually no impact on the ability of a canoe
  


13   to navigate a river?
  


14       A.    I think most canoes, if there's enough flow
  


15   depth through that -- did you say riffle or rapid?
  


16   Class I or II, whatever you referred to it as --
  


17       Q.    Class I or II, whatever it is, yeah.
  


18       A.    -- if there's enough depth, you should be
  


19   able to get a canoe through it.
  


20       Q.    Okay.  And I believe you told me a couple of
  


21   times that some Class III's and Class IV's could be
  


22   navigated with a canoe?
  


23       A.    It's possible.
  


24       Q.    Have you ever boated a Class I rapid in a
  


25   canoe?
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 1       A.    I'm sure I have.
  


 2       Q.    II?
  


 3       A.    Probably.
  


 4       Q.    Class III?
  


 5       A.    I have not done very much whitewater
  


 6   canoeing, so I doubt it.
  


 7       Q.    All right.  So probably same answer for IV
  


 8   and V?
  


 9       A.    Yes.
  


10       Q.    Probably not?
  


11       A.    Yes.
  


12       Q.    And, again, I think the International
  


13   Whitewater Association says that a Class II rapid has a
  


14   wide, clear channel that requires only occasional
  


15   maneuvering and obstacles that are easily missed by
  


16   trained paddlers, correct?
  


17       A.    That sounds correct, yes.
  


18       Q.    You'll be happy to know I'm skipping a bunch
  


19   of my questions as we're going along.
  


20                  CHAIRMAN NOBLE:  I think we're taking a
  


21   break.  3:15.
  


22                  (A recess was taken from 2:55 p.m. to
  


23   3:15 p.m.)
  


24                  CHAIRMAN NOBLE:  We're ready to begin
  


25   again.
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 1                  MS. HERNBRODE:  Thank you, Mr. Chairman.
  


 2   BY MS. HERNBRODE:
  


 3       Q.    In your report you cite, I think, three works
  


 4   by Dr. Graf, Rapids in Canyon Rivers, Flood-Related
  


 5   Channel Change in an Arid-Region River and Fluvial
  


 6   Processes in Dryland Rivers.
  


 7             Does that sound correct?
  


 8       A.    That sounds right.
  


 9       Q.    In any of these works, was Dr. Graf talking
  


10   about title navigability?
  


11             Does he address title navigability in any of
  


12   those three works?
  


13       A.    Title navigability.
  


14       Q.    Yes.  Sorry.
  


15       A.    I heard tidal, and I couldn't understand.
  


16             Not to my knowledge.
  


17       Q.    Was he addressing navigability for any
  


18   purpose in any of those?
  


19       A.    I don't recall any discussion of navigability
  


20   in those documents.
  


21       Q.    And did he specifically talk about the Verde
  


22   in any of these works?
  


23       A.    Again, I don't recall any specific discussion
  


24   of the Verde River.
  


25       Q.    On Page 5 of your report, you talk about
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 1   Hereford, et al. 1997 and Graf 1979 for your
  


 2   proposition that alluvial fans and bars form rapids
  


 3   that severely limit navigability; is that correct?
  


 4             The last sentence on Page 5, above the
  


 5   picture.
  


 6       A.    Yes, that's a very common process in dryland,
  


 7   in canyon-bound rivers particularly.
  


 8       Q.    Where on the Verde is that the case?
  


 9       A.    Well, an example of that process occurs at
  


10   the downstream end of our Study Site 3, the MEI 2003
  


11   Study Site 3.  The right bank is the toll of an
  


12   alluvial fan, tributary alluvial fan, that's pressed
  


13   the river over against the left valley wall, and there
  


14   is a riffle there.  It's a hydraulic control.  That's
  


15   why we selected that for the downstream end of the
  


16   site.
  


17       Q.    Any other places where you're aware of
  


18   alluvial fans impacting the river?
  


19       A.    There are other places that I can visualize
  


20   just thinking about the map.  I can't tell you exactly
  


21   where they are.  I would have to go through the aerial
  


22   photography to locate them.
  


23       Q.    The Hereford study is actually focused on the
  


24   Colorado and talks about that the Colorado goes through
  


25   periods of time where large fan-forming debris flows
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 1   tend to occur, correct?
  


 2       A.    I think he uses that language, yes.
  


 3       Q.    And it indicates that these debris flows can
  


 4   create waterfalls or rapids, correct?
  


 5       A.    I believe so, yes.
  


 6       Q.    And Hereford and his colleagues developed a
  


 7   technique for dating debris flows within the Grand
  


 8   Canyon to try and figure out at what frequency the
  


 9   Grand Canyon goes through periods of greater debris
  


10   flow frequency, right?
  


11       A.    I think that was one of the purposes of their
  


12   study, yes.
  


13       Q.    What were the other purposes?
  


14       A.    I would have to go back and relook at the
  


15   paper.
  


16       Q.    The Hereford study indicates that for the
  


17   Grand Canyon, large fan-forming debris flows tend to
  


18   occur every 850 years, on average.
  


19             Does that sound right?
  


20       A.    Anywhere in the canyon?
  


21       Q.    Yeah, apparently.
  


22       A.    I don't believe that's a correct
  


23   characterization of what he said, no.
  


24       Q.    Okay.  So you also wouldn't agree that the
  


25   last episode of fan-forming debris flows was 790 years
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 1   ago, according to the Hereford study?
  


 2       A.    I am certainly aware that debris flows have
  


 3   happened in the Grand Canyon within the last 750 years
  


 4   that had a significant impact on specific rapids.
  


 5       Q.    Does the Hereford study purport to reach
  


 6   conclusions for any other river other than the
  


 7   Colorado?
  


 8       A.    I don't recall.
  


 9       Q.    And it doesn't say that large fan-forming
  


10   debris flows will create rapids and waterfalls; it just
  


11   says they can, correct?
  


12       A.    Yes, that's one of the processes that occurs
  


13   in canyon-bound rivers.
  


14       Q.    Were any of the other authors you cite in
  


15   your report talking about title navigability?
  


16       A.    Well, I cite Mr. Burtell's report, for
  


17   example.
  


18       Q.    Okay, I'll give you Mr. Burtell.
  


19       A.    And, of course, Dr. Schumm's reports were
  


20   directed at title navigability.
  


21       Q.    Okay.
  


22       A.    Those are the ones I see based on a quick
  


23   scan of my citation list.
  


24       Q.    We talked about one of the photos in your
  


25   PowerPoint of a riffle, where you characterize the
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 1   riffle as shallow.  For any of the other photos in your
  


 2   report, you can't tell from a photo exactly how deep a
  


 3   river is; you can just tell that it's relatively
  


 4   shallow at that point?
  


 5       A.    You can't quantify it specifically from a
  


 6   photo, the depth.
  


 7       Q.    It's shallower than the pool, but you can't
  


 8   say it's 1 foot deep or 2 feet deep?
  


 9       A.    I couldn't give you a specific number.
  


10       Q.    Okay.  I think when we were looking at your
  


11   PowerPoint, I forgot to ask you to read the text for
  


12   the Gnarly Rock Bar Rapid that you got off of that same
  


13   website.  So I've given you a copy of your PowerPoint,
  


14   of your latest PowerPoint, and we're looking at
  


15   Page 28.  Will you read the text on the top of that
  


16   photo?
  


17       A.    Yes, I will.
  


18             "Gnarly Rock Bar Rapid, Class III, possibly
  


19   line right.  Maybe the river changed, or we took the
  


20   wrong (left) channel, because this was the only
  


21   Class III we encountered below Childs.  It is not
  


22   marked Class III in the U.S. Forest Service pamphlet,
  


23   though many others are.  One boater in our group took
  


24   the right channel and said it wasn't very easy, either;
  


25   two Class IV moves to avoid a pin and a headwall, he
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 1   said.  The Verde must change a lot year-to-year."
  


 2       Q.    Okay.  Thank you.
  


 3             Would it be fair to say that it's your
  


 4   opinion that at low to moderate flows, the Verde is
  


 5   difficult and dangerous to navigate?
  


 6       A.    There are portions of it that would be
  


 7   difficult and dangerous to navigate.
  


 8       Q.    You yourself indicate the river is not very
  


 9   deep.  So what is dangerous about the Verde?
  


10       A.    Well, I think it's apparent, from the
  


11   photographs that we looked at, that places like Verde
  


12   Falls, for example, could be quite dangerous if you
  


13   didn't have the right type of equipment and the right
  


14   skills.
  


15       Q.    Are you likely to drown in less than 2 feet
  


16   of water?
  


17       A.    People can drown in less than 2 feet of
  


18   water.
  


19       Q.    Is an adult, reasonably conscious and sort of
  


20   normal capacity, likely to drown in 2 feet of water?
  


21       A.    It really depends on the circumstances.
  


22       Q.    If you overturn your boat in 2 feet of water,
  


23   do you think you could retrieve your load, right your
  


24   boat, and go on with little difficulty?
  


25       A.    It depends on the velocity of the water in
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 1   the 2 feet area.  It depends on how rocky the bed is.
  


 2   It could be quite challenging, actually.
  


 3       Q.    When you were doing fieldwork on the Verde,
  


 4   did you have to cross the river?  I guess you did,
  


 5   because somebody at least held the pole.
  


 6       A.    Yes, I crossed the river a number of times.
  


 7       Q.    How did you do that?
  


 8       A.    Walked.
  


 9       Q.    Was the velocity difficult?
  


10       A.    Well, I chose places where it was not
  


11   difficult to cross.
  


12       Q.    I want to talk a little bit about alluvium
  


13   reaches.  Where along the Verde, in what segments, is
  


14   the Verde wholly unconstrained by bedrock?  Segment 1?
  


15       A.    Say again?
  


16       Q.    Where on the Verde is the river wholly
  


17   unconstrained by bedrock; segment 1?  Is there any
  


18   places along Segment 1 that are alluvium reaches?
  


19       A.    I'm sure there are sections of Segment 1 that
  


20   are alluvial.  I'm not specifically familiar with the
  


21   details of Segment 1, though.
  


22       Q.    Not a lot of it, though, you would think; or
  


23   do you not have an opinion about Segment 1?
  


24       A.    Could you rephrase your question?
  


25       Q.    Would you think a lot of Segment 1 is
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 1   alluvial?
  


 2       A.    I simply don't know.
  


 3       Q.    Okay.  How about Segment 2 through the Verde
  


 4   Valley; would you say that most of that is likely
  


 5   alluvial?
  


 6       A.    Based on what I've seen here and the few
  


 7   times that I've crossed it, I believe most of that is
  


 8   alluvial.
  


 9       Q.    Okay.  And Segment 3, most of that not --
  


10   would be constrained by bedrock?
  


11       A.    Much of Reach 3 is constrained by bedrock.
  


12       Q.    And 4?
  


13       A.    Portions of Reach 4 are; portions are not.
  


14       Q.    And 5?
  


15       A.    5 is mostly not constrained by bedrock.
  


16       Q.    After a flood, does a river reestablish a
  


17   main or low flow channel?
  


18       A.    One or more low flow channels is usually
  


19   present after a flood, yes.
  


20       Q.    How quickly after a flood?
  


21       A.    It depends on the flow regime, primarily the
  


22   flow regime and the type of river.
  


23       Q.    Would you expect it to reestablish fairly
  


24   quickly?
  


25             As the flood recedes, does it move down into
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 1   a low flow channel, or does it continue to be spread
  


 2   out all over?
  


 3       A.    It tends to be less wide as the flood goes
  


 4   down.
  


 5       Q.    So on the Verde, if you have a big flood, how
  


 6   quickly do you get a low flow channel back; within a
  


 7   month; within a year?
  


 8       A.    Again, it depends on where you are and
  


 9   what -- where you are specifically in the river and
  


10   what processes are going on; but as the flow goes back
  


11   down, it tends to consolidate into some number of
  


12   channels; some places only one, some places more than
  


13   one.
  


14       Q.    On the Gila we talked about large floods in
  


15   1905 and 1906, correct?
  


16       A.    Yes.
  


17       Q.    The Verde wasn't impacted by these same
  


18   floods, was it?
  


19             I guess let me move on to my second question,
  


20   portion, and I think that will help you.
  


21       A.    Okay.
  


22       Q.    The large floods on the Verde were 1891 and
  


23   1993?
  


24       A.    Those were the two largest on record, yes.
  


25       Q.    And in the MEI 2003 report, you cited some
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 1   papers about the effects of the 1993 floods on the
  


 2   Verde; do you remember that?
  


 3       A.    Yes.
  


 4       Q.    Specifically, you cited a paper called
  


 5   Hydraulic and Paleohydraulic Assessment of the 1993
  


 6   Floods on the Verde River, Central Arizona, from 1995,
  


 7   by P.K. House and two other authors.  Do you remember
  


 8   that?
  


 9       A.    I recall that citation, yes.
  


10       Q.    Do you know who those two other authors are?
  


11       A.    I don't remember at this time.
  


12       Q.    Would they be Fuller and Pearthree?
  


13       A.    Very likely, yes.
  


14       Q.    You say Segment 5 that runs through a valley
  


15   is unstable under natural conditions.  What do you mean
  


16   by unstable?
  


17                  MR. MCGINNIS:  I'm sorry, are you
  


18   reading from a particular point in his report?
  


19                  MS. HERNBRODE:  I can cite you to a
  


20   particular point in his report, which is Page 3, and
  


21   that would be Paragraph 2.
  


22   BY MS. HERNBRODE:
  


23       Q.    What do you mean by unstable?
  


24       A.    I mean they shifted around.
  


25       Q.    The flood channel shifts around, the low flow


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







VERDE RIVER     VOLUME 9     02/23/2015 2070


  


 1   channel shifts around, they both shift around?
  


 2       A.    Well, certainly they shift around during the
  


 3   flood, the locations of those channels, and they shift
  


 4   around some even after the flow recedes.
  


 5       Q.    Both the low flow and the flood channel move
  


 6   around?
  


 7       A.    Well, the low flow channel moves around
  


 8   during -- some during the lower flows, but primarily
  


 9   during flood flows.  The low flows don't cause the
  


10   flood channel to move around.
  


11       Q.    On Page 6 you talk about a river's recovery
  


12   after a flood being relatively slow compared to change
  


13   during a flood.  Change during a flood takes place over
  


14   the course of a few days or, at most, a few weeks,
  


15   correct?
  


16       A.    Yes.
  


17       Q.    So pretty much anything longer than a few
  


18   weeks would be relatively slow for recovery of a low
  


19   flow channel?
  


20       A.    Slower, yes.
  


21       Q.    And during the recovery period, there is a
  


22   low flow channel, a single low flow channel, generally,
  


23   within the braided flood channel?
  


24       A.    One or more low flow channels.
  


25       Q.    Two, possibly?
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 1       A.    Could be.
  


 2       Q.    More than five?
  


 3       A.    I don't recall many places where we would
  


 4   have more than five.
  


 5       Q.    All this braided channel discussion applies
  


 6   only to the alluvial reaches of the river, correct?
  


 7   You don't get a lot of braiding in the nonalluvial
  


 8   reaches?
  


 9       A.    That's correct.
  


10       Q.    Debi, could you pull up 7.
  


11             This is X016, Page 27, which is your report.
  


12   Would you characterize this stretch in the photo as
  


13   braided?
  


14       A.    I think we already covered this; but portions
  


15   of this are braided, portions are not, at the flows
  


16   that we see in this photograph.
  


17       Q.    I was under the impression we covered a
  


18   different photo, but I could be wrong.  I apologize if
  


19   we covered the same photo twice.
  


20             Have you looked at any of the historical
  


21   surveys of the Verde River?
  


22       A.    I have not studied the historical GLO surveys
  


23   and things that Dr. Littlefield and others have talked
  


24   about in great detail, no.
  


25       Q.    Wouldn't that give you a good idea of what
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 1   the river might have looked like closer to its ordinary
  


 2   and natural condition?
  


 3       A.    For the questions that I was trying to
  


 4   answer, probably not so much.
  


 5       Q.    What questions were you trying to answer?
  


 6       A.    Well, what's the overall character of the
  


 7   river look like, what are the depths, what is the
  


 8   geomorphic character of the river I think is the best
  


 9   way to describe it.
  


10       Q.    Your task was to look at the river in a big
  


11   picture, not a river -- not each specific portion of
  


12   the river?
  


13       A.    Well, you have to look at -- you know, you
  


14   have to drill into the details like we did at some of
  


15   our study sites and other locations to answer that
  


16   question.
  


17       Q.    If those early surveys show there wasn't a
  


18   lot of braiding down in the Segment 5, wouldn't that
  


19   indicate that your hypothesis that there would have
  


20   been more braiding in the natural condition, wouldn't
  


21   that indicate that hypothesis is perhaps incorrect?
  


22       A.    Well, the challenge that I have in making
  


23   that interpretation from those surveys is that you have
  


24   to be able to put their observation in the context of
  


25   the bigger picture of what was happening around the
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 1   site and around the time frame of the measurement.  And
  


 2   I find it very difficult to know whether -- if a
  


 3   surveyor went out who doesn't -- who's not a river
  


 4   person and he measured a flow depth and he said it's
  


 5   2 foot or 1 foot or 8 feet or whatever, I don't know
  


 6   how to put that in the context of what the overall
  


 7   river looks like there.
  


 8             I can say at that point it is.  What does
  


 9   that point mean?  Is it the deepest point along the
  


10   reach?  Is it the shallowest point in the reach?  Is it
  


11   in a riffle?  Is it in a pool?  I don't know the answer
  


12   to that, and I can't -- from reading those surveys,
  


13   generally you can't tell that.  So I find it
  


14   challenging for my work to use those, that type of
  


15   information.
  


16       Q.    I wasn't actually talking about the depth.  I
  


17   was talking about the pictures they drew of the river
  


18   and whether those showed braiding.  Because I believe
  


19   you said that you thought that Reach 5 was less braided
  


20   now because of the effect of the upstream dams; is that
  


21   correct?
  


22       A.    Yes, I did say that.
  


23       Q.    Okay.  So if those surveys of the lower
  


24   reaches do not show braiding, that would indicate that
  


25   perhaps that hypothesis is incorrect?
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 1       A.    Well, again, I don't think that the purpose
  


 2   of those surveys was to establish the geomorphic
  


 3   character of the river.  They simply were showing lines
  


 4   on the map to illustrate that there's a river there.
  


 5   They made a few measurements of the width.  I don't
  


 6   think you can draw conclusions about whether the river
  


 7   was braided or not from the information in those
  


 8   surveys.
  


 9       Q.    Even though they do show some braids?
  


10       A.    It's not definitive to me.  I couldn't draw a
  


11   conclusion, yes, this is a braided river or not a
  


12   braided river from those surveys.
  


13       Q.    And you don't think that calls your
  


14   hypothesis into question?
  


15       A.    No.
  


16       Q.    When you cite Dr. Huckleberry and his
  


17   opinions on the Gila at Page 8 of your report, was he
  


18   talking about the overall flood channel widening or the
  


19   part of the channel that you put your boat in widening?
  


20       A.    He's talking about large floods here, by and
  


21   large.
  


22       Q.    Yes.  And so are they widening the part of
  


23   the river that you put your boat in, or are they
  


24   widening the floodplain?
  


25       A.    I don't really know how to answer your
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 1   question.  The boat occupies a very small part of the
  


 2   width of the river, so it's --
  


 3       Q.    I'm trying to avoid using the word low flow,
  


 4   main, or something like that.  I'm talking about the
  


 5   wet part.
  


 6       A.    Okay.
  


 7       Q.    Did the wet part get wider, or did the
  


 8   floodplain get wider once the flood recedes?
  


 9       A.    Well, when the flood comes along, as I've
  


10   talked several times, it tends to blow the channel out,
  


11   it rips vegetation out, it moves sediment around, and
  


12   so you end up with a wide, broad, braided flood
  


13   channel.
  


14       Q.    And --
  


15       A.    And as the flows recede, then it consolidates
  


16   back down into one or more lower flow channels within
  


17   that flood corridor.
  


18       Q.    And those lower flow channels, would they
  


19   necessarily be wider after the flood or not?
  


20       A.    They wouldn't necessarily, although I would
  


21   say more often than not they would be wider immediately
  


22   after the flood than they are some years after you've
  


23   gone through a period without floods.
  


24       Q.    Significantly wider?
  


25       A.    Could be.
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 1       Q.    What percentage of the time would you say the
  


 2   Verde is in flood?  Less than 5 percent of the time?
  


 3       A.    Yeah, I would think less than 5 percent of
  


 4   the time.
  


 5       Q.    Less than 1 percent of the time?
  


 6       A.    Yes, less than 1 percent of the time.
  


 7       Q.    I want to talk a little bit segment by
  


 8   segment.  You didn't look at Segments 1 and 2, correct?
  


 9       A.    I did not specifically study Segments 1 and
  


10   2.
  


11       Q.    So your opinion on navigability is based on
  


12   Mr. Burtell's study of Segments 1 and 2; is that
  


13   correct?
  


14       A.    No.
  


15       Q.    Okay.  What is the basis for your opinion on
  


16   nonnavigability of Segments 1 and 2?
  


17       A.    Mr. Burtell's information is part of the
  


18   basis for my opinion on that.  I've also looked at the
  


19   aerial photography of the reach.  I've read what I can
  


20   about the character of the reach.
  


21       Q.    What did you read, what books did you look at
  


22   about the character of the reach?
  


23       A.    I didn't say I read books about the character
  


24   of the reach.
  


25       Q.    Okay.  What did you read about the character
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 1   of the reach?
  


 2       A.    Well, I read Mr. Fuller's PowerPoint.  I've
  


 3   read some of his previous reports.  I've listened to
  


 4   the testimony of others in the case.
  


 5       Q.    So your opinion is based on information that
  


 6   has been presented to ANSAC?
  


 7       A.    Partially.
  


 8       Q.    And what parts of your -- what information
  


 9   that has not been presented to ANSAC formed a basis for
  


10   your opinion?
  


11       A.    I doubt that I've read any information about
  


12   that part of the Verde River that the Commission has
  


13   not heard, actually.
  


14       Q.    Do you know if there have been any human
  


15   impacts to the physical characteristics of the Verde in
  


16   Segments 1 and 2 that would have impacted navigability?
  


17       A.    I imagine there are, yes.
  


18       Q.    Gravel operations in the riverbed itself?
  


19       A.    That could impact navigability.
  


20       Q.    Fencing across the river?
  


21       A.    I would think that would impact navigability.
  


22       Q.    Irrigation diversions?
  


23       A.    Yes.
  


24       Q.    Okay.  So let's talk specifically about the
  


25   parts of the river you did study.
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 1             In your opinion, Segments 3 and 4 are not
  


 2   navigable, in part because they have rapids, correct?
  


 3       A.    Yes.
  


 4       Q.    What are the other reasons?
  


 5       A.    Well, again, it's the collection of the
  


 6   hydrology, the high variability in the flow, the
  


 7   generally low flows, the shallow depths, the widths,
  


 8   the rapids and the riffles, other things in the reach
  


 9   that would constitute challenges to navigation, like
  


10   overhanging trees, large woody debris.
  


11       Q.    So you would agree that flows in the Verde
  


12   were likely deeper under natural conditions, correct?
  


13       A.    They would be marginally deeper in some
  


14   places, yes.
  


15       Q.    Would they ever be shallower under natural
  


16   conditions?
  


17       A.    They could be.
  


18       Q.    How?
  


19       A.    If you had a reach that is now narrow because
  


20   of the riparian corridor becoming more robust, you
  


21   could have greater depths for a lower flow than a wide
  


22   reach that has no vegetation along the side of it.
  


23       Q.    My understanding is the riparian corridor is
  


24   generally more robust downstream of dams because you
  


25   don't have the flood flows that wash them out.  Are
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 1   there other reasons why the riparian corridor would be
  


 2   more robust now than it would have been historically?
  


 3       A.    There are other reasons that could cause
  


 4   that, yes.
  


 5       Q.    Like what?
  


 6       A.    Invasive species, for example.
  


 7       Q.    Tamarisk?
  


 8       A.    That is a possibility.
  


 9       Q.    How does tamarisk behave versus a native
  


10   willow.
  


11       A.    In what --
  


12       Q.    Does it have a different impact on
  


13   navigability than a native willow would?
  


14       A.    Actually, yes --
  


15       Q.    How?
  


16       A.    -- it does.
  


17       Q.    How?
  


18       A.    Tamarisk is a species that basically sends
  


19   down a long taproot so they can be -- tamarisk can grow
  


20   in areas that willows generally won't grow.  Willows
  


21   tend to grow from adventitious roots that go out, so
  


22   they tend to cause more stability, overall stability,
  


23   of the bank line.  It's more common to see undercut
  


24   banks in tamarisk areas than it is in a willow area.
  


25       Q.    And are undercut banks a problem for the
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 1   navigability on the Verde?
  


 2       A.    I don't know that.  I've never seen that.
  


 3       Q.    Okay.  So canoes are -- the depths would
  


 4   likely not have been shallower in historic times.
  


 5   Canoes are used today on the Verde.  Canoes could be
  


 6   used for commercial purposes.  I'm trying to figure out
  


 7   what's wrong with Segments 3 and 4.  What's the depth
  


 8   problem with Segments 3 and 4 that would cause them to
  


 9   not be navigable commercially?
  


10       A.    If you go to the definition of
  


11   navigability --
  


12       Q.    Uh-huh.
  


13       A.    -- using the boats that were commercially --
  


14   that were a commercial reality at the time of
  


15   statehood, was it a highway for commerce, all of those
  


16   factors that we've talked about collectively tell me
  


17   that the Verde River did not meet the federal standard
  


18   for navigability.
  


19       Q.    Well, I know you keep saying that.  But you
  


20   also can't tell me any boats, other than canoes, that
  


21   might be used for navigability.  We had your 13-inch
  


22   deep boats on the Mosquito Fork, 13-inch depth boats on
  


23   the Mosquito Fork.  I'm not suggesting that those were
  


24   appropriate for use on the Verde, but you came up with
  


25   a specific boat there.
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 1             I'm trying to find a specific boat here that
  


 2   you think is necessary to show commercial navigability.
  


 3       A.    I don't think it's my job to find a boat
  


 4   that's necessary for navigability.  I think I've said
  


 5   repeatedly that I don't see evidence of commercial
  


 6   navigation on the Verde River.  I'm not in the business
  


 7   of making up kinds of boats for purposes.  I don't know
  


 8   what to tell you.
  


 9       Q.    Isn't susceptibility all about trying to
  


10   project what kind of boats would have been appropriate?
  


11       A.    Using the boats that were in customary use at
  


12   the time in the area.
  


13       Q.    Okay.  So your definition of susceptibility
  


14   says that you have to have boats in use at the time in
  


15   the area.  So if there were no boats in use at the time
  


16   in the area, because of some other factor, you can
  


17   never prove susceptibility; is that correct?
  


18       A.    Well, it's not for me to prove
  


19   susceptibility.  That's the question that the
  


20   Commission will have to decide.
  


21       Q.    But in your opinion, it would not be possible
  


22   under those conditions to prove susceptibility?
  


23       A.    If you don't have a criteria boat, I guess
  


24   it's hard to talk about whether it was susceptible to
  


25   navigation.
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 1       Q.    Do you know what flow range Verde Falls is
  


 2   more difficult to navigate?
  


 3       A.    I don't know that.
  


 4       Q.    Do you know what it looks like at 300 cfs?
  


 5       A.    Not specifically.
  


 6       Q.    Any other cfs?
  


 7       A.    Well, the photographs that I showed you, the
  


 8   oblique photos that I took that flow at the Tangle
  


 9   Creek gage was 185 to 190 cubic feet per second on that
  


10   day, so I have a good sense of what it looks like at
  


11   that flow.
  


12       Q.    Are there any other rapids that have
  


13   hydraulic changes; at greater flows, they have greater
  


14   hydraulics?
  


15       A.    I'm sorry, can you rephrase the question?
  


16       Q.    You talk about that Verde Falls has bigger
  


17   hydraulics at higher flows.
  


18       A.    Yes.
  


19       Q.    Are there any other rapids that show those
  


20   same kind of hydraulic changes on the Verde?
  


21       A.    I don't specifically know that, but I would
  


22   be very surprised to learn that there aren't.
  


23       Q.    You're assuming there are?
  


24       A.    Yes.
  


25       Q.    Let's look at your Figure 7 on Page 10 of
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 1   your report.
  


 2             This is No. 10, Debi.
  


 3             I think you indicated that greater flows
  


 4   would increase the Verde's depth by only a few tenths
  


 5   of a foot, correct?
  


 6       A.    Yes.
  


 7       Q.    So would this riffle have dangerous
  


 8   hydraulics at higher flows, likely?  If you added a
  


 9   couple tenths of a foot to that, would that create
  


10   dangerous hydraulics in that riffle?
  


11       A.    I couldn't say.  Probably not substantially,
  


12   a few tenths of a feet.
  


13       Q.    On Page 15 you say the boating season on the
  


14   Verde is unreliable.  Why do you say that?
  


15       A.    That's based largely on the statement from
  


16   the Forest Service Guide that we discussed earlier.
  


17       Q.    Can you refer me to a page in the Forest
  


18   Service Guide?
  


19       A.    I can't at this time refer you to the page in
  


20   the Forest Service Guide.  I can tell you what I said
  


21   in my report about it.
  


22       Q.    Well, the Forest Service Guide is a notebook
  


23   next to you, and that exhibit is reproduced under
  


24   Tab 7, and the Forest Service Guide is X001-29.
  


25       A.    I'm sorry, I misspoke.  It's not the Forest
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 1   Service Guide either that says that.  It's the Arizona
  


 2   State Parks document.
  


 3       Q.    Would you agree that the Arizona State Parks
  


 4   guide is considerably less detailed than the Forest
  


 5   Service Guide?
  


 6       A.    Yes, I think in general it is.
  


 7       Q.    The State Parks Guide covers the Verde River
  


 8   in four or five pages, maybe; it does not list river
  


 9   mile by river mile; is that correct?
  


10       A.    As best I recall.  I haven't looked at that
  


11   document for some time.
  


12       Q.    It's Tab 5 in that notebook, and it is
  


13   X001-02.  A few more pages than the six I said before.
  


14   I think there may be about 10 or 12 pages in here.
  


15   Does that sound correct?
  


16       A.    Looks like 13 to me.
  


17       Q.    I'll leave the math to you.
  


18             Does it cover river mile by river mile?
  


19       A.    No, it doesn't.
  


20       Q.    The Forest Service Guide you were referencing
  


21   does?
  


22       A.    Yes.
  


23       Q.    And it doesn't talk about a limitation or an
  


24   unpredictability of seasons?
  


25       A.    I did not see any language about that in the
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 1   Forest Service Guide.
  


 2       Q.    And I won't ask you about the Williams Guide
  


 3   because you have not read it, correct?
  


 4       A.    I have not read it thoroughly, that's
  


 5   correct.
  


 6       Q.    The work your firm did in Segment 4 with your
  


 7   three sites, those sites were specifically chosen in
  


 8   areas that were partially constrained by bedrock,
  


 9   correct?
  


10       A.    No.
  


11       Q.    There were at least -- there were some
  


12   controls present in those sites?
  


13       A.    Yes, there were controls.
  


14       Q.    Is there anywhere in your study sites that
  


15   the river is wide and braided?
  


16       A.    Well, Site 3 is, at high flows is certainly a
  


17   very braided reach.
  


18       Q.    How many channels?
  


19       A.    I don't -- I haven't counted them.
  


20       Q.    Well, let's look at the cross-sections from
  


21   the MEI 2003 report.  I'm looking at Exhibit X011-68,
  


22   starting at Page 5.3, Figure 5.1.  So, Debi, if you'll
  


23   pull up 11 for me.
  


24             I did include this entire report in here,
  


25   Dr. Mussetter, if you feel the need to refer to it, but
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 1   I pulled some pages out that we'll be talking about.
  


 2             So this is your Study Site 1.
  


 3       A.    Okay.
  


 4       Q.    Figure 5.1 seems to show two channels at
  


 5   900 cfs, with one channel being clearly deeper,
  


 6   correct?
  


 7       A.    Yes.
  


 8       Q.    So when the channel splits here, each side
  


 9   doesn't get shallower.  They're fairly deep.  Never
  


10   mind.  Strike that question, please.
  


11             So what would the channel at this location
  


12   look like at 300 cfs?
  


13       A.    I'm not sure, actually, whether you would
  


14   have water on both sides of that mid channel bar or
  


15   not.  I would have to go back.  Our survey data was
  


16   collected at flows roughly in that range.  We could
  


17   probably tell from that.  I don't remember.
  


18       Q.    I think the color coding on here indicates
  


19   vegetation type; is that correct?
  


20       A.    I believe that's correct, yes.
  


21       Q.    So black, which is bare ground --
  


22       A.    Yes.
  


23       Q.    -- would seem to indicate the portion of the
  


24   channel that's underwater most of the time, correct, or
  


25   rock?
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 1       A.    That's a fair assumption, yes.
  


 2       Q.    So on this cross-section, that looks like
  


 3   a -- the black seems to indicate a single channel,
  


 4   maybe 3 feet deep?
  


 5       A.    I don't know about the depth.
  


 6       Q.    Well, is that elevations along the axis
  


 7   there?
  


 8       A.    Yes.
  


 9       Q.    So can't you just count from the bottom up to
  


10   the water line or to the end of the black and see if
  


11   that's 3 feet or not?
  


12       A.    To what water line?  What specific question
  


13   are you asking me?
  


14       Q.    I see the black ending at about right there;
  


15   is that correct?
  


16       A.    So it appears that the vegetation on the left
  


17   side of that channel is about 3 feet above the thalweg,
  


18   yes.
  


19       Q.    Yes, okay.
  


20             Let's look at the cross-section for Site 2,
  


21   which is Figure 5.2 of X011-68.  So No. 12, Debi.
  


22             Looks to me like at 1,000 cfs there are two
  


23   or maybe three channels here; is that correct?
  


24       A.    Yes.
  


25       Q.    One channel is clearly the primary channel,
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 1   though, the deeper channel?
  


 2       A.    I'll accept your characterization of that.
  


 3       Q.    And if we look at the black on here, we're,
  


 4   again, looking at between 3 and 4 feet where the
  


 5   vegetation starts?
  


 6       A.    Looks less than that, to me.
  


 7       Q.    How much, would you say?
  


 8       A.    Well, each of those ticks is a foot, so I'm
  


 9   looking right in this area.
  


10       Q.    Okay.
  


11       A.    So we're probably 2 feet at the most.
  


12       Q.    Okay.  Let's look at Page 5.5, Figure 5.3,
  


13   for Site 3.  That's No. 13.
  


14             You have three, roughly equal, channels at
  


15   1,000 cfs, each about 2 feet deep?
  


16       A.    I think the shallower of the two is less than
  


17   2 feet; a foot and a half, maybe.
  


18       Q.    And, again, you're not sure what this would
  


19   look like at 300 cfs?
  


20       A.    As I sit here today, I don't recall what it
  


21   looked like, no.
  


22       Q.    Is there something in the study you could
  


23   find fairly quickly that might help us figure that out?
  


24       A.    I don't know the answer to that, actually.  I
  


25   could look.
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 1       Q.    Okay.  And this is the site that you thought
  


 2   there might be some braiding?
  


 3       A.    Yes.
  


 4       Q.    And that's because of those three flow
  


 5   channels there?
  


 6       A.    No, I said at high flows this is a very
  


 7   braided site.
  


 8       Q.    Can you show me what you mean by high flows
  


 9   and what you mean by very braided here?
  


10       A.    Well, first of all, it's very difficult to
  


11   talk about that concept from a single cross-section
  


12   that's put up here without context for the rest of the
  


13   site.  So if we want to look at the overall site map
  


14   and the photography, we can begin to talk about that.
  


15       Q.    Okay.  The MEI 2003 study is Tab 3 in there.
  


16             If you'll let us know what page might be more
  


17   helpful to look at, we'll see if we can pull it up, if
  


18   Debi can pull magic out of her computer.
  


19       A.    Page 2.5 could be a possibility; 2.13.
  


20       Q.    Which one would be better?
  


21       A.    Either or both.
  


22       Q.    Well, let's try 2.5.
  


23                  MR. SLADE:  What exhibit, Joy?
  


24   BY MS. HERNBRODE:
  


25       Q.    X011-68.  And that would be Page 2.5, Debi.
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 1             I thought I would show you a picture of it so
  


 2   you could see what you were looking for.
  


 3             So there we have 2.5.
  


 4       A.    Okay.
  


 5       Q.    So you said this site tended to be wide and
  


 6   braided?
  


 7       A.    Yes.
  


 8       Q.    Where is it wide and braided?
  


 9       A.    Well, virtually the entire site.  This is a
  


10   large, bare cobble bar, and as the flow comes up, you
  


11   have a chute channel around the back, and there are
  


12   other channels that dissect that.  This is also a high
  


13   flow channel on this side.  So there are, at higher
  


14   flows, multiple channels.
  


15       Q.    Do you know what cfs this photograph was
  


16   from?
  


17       A.    As I sit here today, I don't know.
  


18       Q.    Would you expect this is a low flow, moderate
  


19   flow?
  


20       A.    It's a fairly low flow.
  


21       Q.    Are there a lot of braids in the wet part of
  


22   the river at this flow?
  


23       A.    No.
  


24       Q.    In your opinion, Segment 5 is nonnavigable
  


25   because the floodplain would have been wide and
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 1   braided.  Does this one have problems with being
  


 2   shallow and having rapids as well or just wide and
  


 3   braided?
  


 4       A.    It's the depth, primarily, in this part of
  


 5   the reach.  I'm not aware of any rapids, per se, in
  


 6   Segment 5.
  


 7       Q.    So on Page 9 of your report, the first
  


 8   paragraph under Section 2.2.1, you state that Segment 5
  


 9   is entrenched in a relatively narrow, deep canyon.
  


10       A.    Well, I'm actually quoting Pearthree in that
  


11   statement.
  


12       Q.    Is it your opinion that Segment 5 is
  


13   entrenched in a relatively narrow, deep canyon?
  


14       A.    I don't think I would characterize Segment 5
  


15   as being entrenched in a deep canyon.
  


16       Q.    Okay.  How frequently would you say Segment 5
  


17   is island-braided, percentagewise; half of it, less
  


18   than half?
  


19       A.    I don't have a number in mind.  A good part
  


20   of it.
  


21       Q.    More than 50 percent?
  


22       A.    I don't know that.
  


23       Q.    You state in your report at Page 24 that the
  


24   island braiding is caused by flow regulation and
  


25   reduction in peak flows resulting from upstream
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 1   reservoirs; is that correct?
  


 2       A.    It sounds correct.
  


 3       Q.    Last sentence, first paragraph, Page 24.
  


 4       A.    Yes.
  


 5       Q.    Same page of your report.  What evidence do
  


 6   you have that the high discharge years of 1889, 1890,
  


 7   1891, 1905, 1906, 1907, and 1909 caused major channel
  


 8   erosion?
  


 9             Is it your supposition based on your
  


10   professional experience, or do you have some evidence
  


11   about the Verde itself that would indicate that those
  


12   flood years caused major channel erosion?
  


13       A.    I don't recall specific data relative to
  


14   that.  That certainly was Dr. Schumm's opinion, and the
  


15   evidence about how that river behaves indicates that it
  


16   certainly would have responded in that way to those
  


17   high flows.
  


18       Q.    And you don't know if any major channel
  


19   change was shown on the topo maps that were created,
  


20   topo maps or the survey maps?
  


21       A.    I don't specifically recall that, no.
  


22       Q.    What would have been the human impact to the
  


23   physical characteristics of the Verde in Segment 5 that
  


24   would have impacted navigability?  Dams?
  


25       A.    Flow regulation certainly can be a
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 1   possibility.
  


 2       Q.    Reduction in peak flows?
  


 3       A.    As I said this morning, I think the reduction
  


 4   in peak flows likely moves it in the direction of being
  


 5   more navigable, actually.
  


 6       Q.    You were talking about sediment when you
  


 7   talked about that.
  


 8       A.    In part.
  


 9       Q.    Do peak flows tend to flush out vegetation?
  


10       A.    They do.
  


11       Q.    So that would make it more navigable?
  


12             If vegetation is an issue, encroaching
  


13   vegetation is an issue, then getting rid of all that
  


14   vegetation would tend to make the river a little more
  


15   navigable?
  


16       A.    No.
  


17       Q.    Why not?
  


18       A.    Because the vegetation tends to stabilize the
  


19   low flow channels.  It tends to make the river somewhat
  


20   narrower.  So under the regulated conditions where you
  


21   have better conditions for growth of vegetation, you're
  


22   more likely to have stable, narrow, deeper low flow
  


23   channels.
  


24       Q.    Gets rid of sweepers and strainers, though?
  


25       A.    Yes, I would agree with that.
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 1                  MS. HERNBRODE:  I think, unless my
  


 2   co-counsel over there has something he's dying for me
  


 3   to ask, I am done.  Thank you so much.
  


 4                  CHAIRMAN NOBLE:  Thank you.  It's been a
  


 5   joy.
  


 6                  COMMISSIONER ALLEN:  If you go to
  


 7   Page 61 in your PowerPoint.
  


 8                  CHAIRMAN NOBLE:  Slide 61?
  


 9                  COMMISSIONER ALLEN:  Page 61, Slide 61,
  


10   braiding versus meandering.
  


11                  THE WITNESS:  Yes.
  


12                  COMMISSIONER ALLEN:  I believe what you
  


13   said, and this is just to clarify for me, that the area
  


14   that was circled in green was indicative of what
  


15   occurred in Segment 5?
  


16                  THE WITNESS:  No.  That is
  


17   Mr. Hjalmarson's characterization of what happens in --
  


18   I'm not sure if he specifically was referring to
  


19   Segment 5, but the lower Verde in general.
  


20                  COMMISSIONER ALLEN:  Okay.  Do you
  


21   disagree with the concept of braiding being above the
  


22   line in this concept or meandering being below the
  


23   line?
  


24                  THE WITNESS:  No, I totally agree with
  


25   that.
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 1                  COMMISSIONER ALLEN:  Okay.  Then do you
  


 2   agree that what's circled in green represents
  


 3   Segment 5, or what are we really looking at?
  


 4                  THE WITNESS:  Well, may I project it up
  


 5   on the screen so we can clarify that?
  


 6                  COMMISSIONER ALLEN:  Absolutely.
  


 7                  CHAIRMAN NOBLE:  Is there any need for
  


 8   Joy to remain where she is?
  


 9                  MS. HERNBRODE:  I will escape.  Thank
  


10   you.
  


11                  CHAIRMAN NOBLE:  John, are we expecting
  


12   you to be next?
  


13                  MR. HELM:  (Nodded.)
  


14                  CHAIRMAN NOBLE:  We'll probably take
  


15   just a couple minutes for you to set up in a break.
  


16                  MR. HELM:  I can occupy enough time
  


17   without having to really set up, just to get us to the
  


18   end of your day, if you like.
  


19                  CHAIRMAN NOBLE:  Okay.  I hope that's
  


20   with asking questions and not just walking around the
  


21   room.
  


22                  MR. HELM:  I was going to do soft shoe
  


23   up here, a little tap dance.
  


24                  THE WITNESS:  Okay.  So shall we explain
  


25   this?
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 1                  So my beef with Mr. Hjalmarson's
  


 2   characterization is he's plotted -- the gradient that
  


 3   he's plotted for the Verde River is approximately
  


 4   correct.  It's a little bit on the low side of what
  


 5   actually occurs.  But if you notice, this is the
  


 6   bankfull discharge.  He's claiming, basically, in this
  


 7   plot that the bankfull discharge in the lower Verde
  


 8   River is somewhere between 180 and 650 cfs.
  


 9                  In fact, the two-year flood is closer to
  


10   16,000 cfs.  So if you plot it with the right
  


11   discharge, you are on the braided side of the line.
  


12                  COMMISSIONER ALLEN:  Well, I think what
  


13   this actually shows is the discrepancy in the
  


14   definition of what constitutes the bankfull discharge.
  


15   There's no question, in my mind, that the 1,500 --
  


16   15,600 or up to 43,000-plus represents the bankfull
  


17   discharge per your definition.
  


18                  However, according to Win's definition,
  


19   the bankfull discharge, which is represented by what
  


20   the Corps of Engineers would classify as bankfull or a
  


21   navigable stream, or however they classify it, is well
  


22   below the amount that would be talked about in your
  


23   terminology and my terminology as bankfull discharge.
  


24                  So you're saying that the bankfull
  


25   discharge per your definition would put it in the
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 1   15,000 to 43,000 cfs?
  


 2                  THE WITNESS:  Sort of.  What I really am
  


 3   saying is, first of all, I don't believe that the
  


 4   concept of the bankfull discharge in a river like the
  


 5   Verde River is even a valid concept.  And, actually,
  


 6   Dr. Graf talks quite a lot about that in his book, in
  


 7   terms of the really big floods tend to drive the
  


 8   geomorphology of the system.
  


 9                  But having said that, across the board
  


10   geomorphologists will tell you that the bankfull
  


11   discharge in rivers in general is going to be something
  


12   akin to the mean annual flood peak.
  


13                  COMMISSIONER ALLEN:  Okay.
  


14                  THE WITNESS:  Which, based on the
  


15   statistical distribution you fit it to, it's somewhere
  


16   between 1.5 and 2.3 years.
  


17                  COMMISSIONER ALLEN:  I agree.
  


18                  THE WITNESS:  I can think of no
  


19   geomorphologists -- and we have one in the room that
  


20   can maybe answer the question too.  I can't think of
  


21   anyone that would, with a straight face, try to tell
  


22   you that the bankfull discharge in the Verde River is
  


23   180 to 650 cfs.
  


24                  And, in fact, Mr. Hjalmarson actually
  


25   said, well, it's about the two-year flood peak, in part
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 1   of his testimony; and then he said it's 500 cfs.  I'm
  


 2   not sure.
  


 3                  COMMISSIONER ALLEN:  Well, I heard that
  


 4   comment, and I agree with you; but I think his
  


 5   definition and your definition are entirely different.
  


 6                  And I would agree with you that a
  


 7   geomorphologist would say bankfull is when it goes up
  


 8   over the bank and out of the floodplain, over a natural
  


 9   levy or what have you.
  


10                  THE WITNESS:  Yeah.
  


11                  COMMISSIONER ALLEN:  And you don't see
  


12   natural levies that frequently on the Verde, but in
  


13   certain cases you do.  But that's not what Win was
  


14   referring to, I don't think, when he talked about the
  


15   180 to 650 cfs.
  


16                  But where in Segment 5 do the flows
  


17   show -- can you point out to me on that graph where the
  


18   actual flows of 15,600 to 43,000-plus would actually
  


19   fall?
  


20                  THE WITNESS:  Yeah.  It's the red dot.
  


21                  COMMISSIONER ALLEN:  Okay.  That was my
  


22   question.
  


23                  THE WITNESS:  Yeah.
  


24                  COMMISSIONER ALLEN:  Thank you.
  


25                  CHAIRMAN NOBLE:  Since the witness was
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 1   on your watch, Joy, do you want any follow-up questions
  


 2   to what the Commissioner asked?
  


 3                  MS. HERR-CARDILLO:  Are you talking to
  


 4   me?
  


 5                  This Joy, right?
  


 6                  MS. HERNBRODE:  This Joy.
  


 7                  MR. MCGINNIS:  Too much joy in the room.
  


 8                  MS. HERNBRODE:  I think I'm good,
  


 9   Commissioner.
  


10                  CHAIRMAN NOBLE:  Sometimes you can have
  


11   too much joy.
  


12                  MR. SLADE:  I don't think that's one of
  


13   the times.
  


14                  CHAIRMAN NOBLE:  He's back.  Mr. Slade
  


15   is back.  He is ready.
  


16                  Okay, Mr. Helm.
  


17                  MR. HELM:  Yes.
  


18                  CHAIRMAN NOBLE:  Will there be anyone
  


19   following Mr. Helm with cross-examination?
  


20                  MR. HOOD:  I have one line of
  


21   questioning related to something Joy brought up that
  


22   could turn into a couple more, depending on what
  


23   happens here, but I intend to be very, very brief.
  


24                  CHAIRMAN NOBLE:  Due to my suspicious
  


25   nature, I suspect that Mark McGinnis might have a few
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 1   questions as well.
  


 2                  MR. MCGINNIS:  If we stopped right now,
  


 3   I wouldn't.
  


 4                  CHAIRMAN NOBLE:  But John is not going
  


 5   to stop right now.
  


 6                  John, please go ahead.
  


 7                  MR. HELM:  Thank you.
  


 8
  


 9                     CROSS-EXAMINATION
  


10   BY MR. HELM:
  


11       Q.    Dr. Mussetter, for this afternoon I'm just
  


12   going to try and work back through my notes on
  


13   questions that have been asked to you by Joy, to see if
  


14   we can clear some things up.  And the first one I want
  


15   to ask you goes to the bankfull discharge.
  


16       A.    Okay.
  


17       Q.    Is that -- and, you know, I'm not a
  


18   hydrologist, but isn't that just a question of where
  


19   the heck the bank is you're using?
  


20       A.    No.
  


21       Q.    If Win picks one bank and it's the low flow
  


22   channel, and you pick another bank which is the edge of
  


23   the floodplain, you would have to have a significantly
  


24   different amount of water flow down to get bankfull
  


25   discharge at the edge of the floodplain, right?
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 1       A.    Yes.
  


 2       Q.    Okay.  So at least to some degree, the
  


 3   bankfull argument is an argument over who picked what
  


 4   location?
  


 5       A.    In the geomorphic literature that is not
  


 6   true.
  


 7       Q.    Okay.  Well, I'm an idiot, though.  I'm not
  


 8   a -- I'm a lawyer coming at it face up.  I don't know
  


 9   what any of the literature says.  Alls I'm saying is
  


10   it's just a question of what bank you -- when you're
  


11   talking about a river, you're talking about a
  


12   structure, whatever you want to call it, that has a
  


13   bunch of banks, right?
  


14       A.    Not necessarily, no.
  


15       Q.    You can have a -- the edge of the floodplain,
  


16   the hundred-year floodplain, is one bank, right, for
  


17   example?
  


18       A.    Not necessarily.
  


19       Q.    Okay, it doesn't have a bank.  In other
  


20   words, if I understand what you're telling me now, is
  


21   channels don't make any difference?  I mean if you've
  


22   got 16,000 cfs coming down a channel and I got 800
  


23   coming down a channel, it's going to go over the same
  


24   bank?
  


25       A.    Okay.
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 1       Q.    Well, but only one of those can be bankfull,
  


 2   right?
  


 3       A.    Yes.
  


 4       Q.    Okay.  So the bank you use might not be the
  


 5   bank that Win used, right?
  


 6       A.    The reason geomorphologists define bankfull
  


 7   discharge, it's also other terms that are often used
  


 8   relate to the channel-forming discharge, the effective
  


 9   discharge, and what they're driving at is what is the
  


10   flow or the range of flows that are most effective in
  


11   forming the character of the channel that you see.
  


12       Q.    Okay.  But I'm trying to talk about -- and I
  


13   thought I premised it with this.  This is for lawyers.
  


14   It's not for hydrologists or geomorphologists.  And
  


15   what I'm talking about is if you select a cfs to be a
  


16   bankfull cfs, that's because the bank you defined it as
  


17   will be the bank that it will go over, right?
  


18       A.    If you define it that way, sure.
  


19       Q.    All right.  Well, that's all I'm trying to
  


20   figure out.  You picked the banks that were 16 to
  


21   43,000, right?
  


22       A.    Well, I said I don't necessarily agree with
  


23   the bankfull concept, in general, in a dryland river
  


24   like the Verde.  But most geomorphologists would say
  


25   that the bankfull discharge fits in the two to
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 1   five-year range, and so I said how much is the two-year
  


 2   discharge.  It's about 16,000.
  


 3       Q.    All right.  And alls I'm saying is so the
  


 4   bank that you used was the 16,000 bank --
  


 5       A.    Okay.
  


 6       Q.    -- all right?  Is that fair?
  


 7       A.    That's fair.
  


 8       Q.    It goes over at that.
  


 9             And at some other place in that area it went
  


10   over at 43,000?
  


11       A.    Okay.
  


12       Q.    Okay?  And Win picked the, what was it, 180
  


13   to 800 bank?
  


14       A.    Right.
  


15       Q.    Okay.  That's a different bank.
  


16       A.    That's a different bank.
  


17       Q.    And so what we have a dispute on is simply
  


18   over who's selecting the appropriate cfs?
  


19       A.    Well, if you go back to the document that he
  


20   pulled that plot from, the bankfull discharges that
  


21   were used for the rivers that they analyzed when they
  


22   made that plot were akin to the range of flows that I
  


23   talked about for the two-year to the five-year.
  


24       Q.    Okay.
  


25       A.    The discharge -- whatever bank he was talking
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 1   about, Mr. Hjalmarson, has absolutely nothing to do
  


 2   with the bankfull discharge that the gentleman that
  


 3   wrote that paper intended.
  


 4       Q.    Okay.  But alls I'm trying to get out is that
  


 5   the dispute between you and Win is simply over how much
  


 6   water is flowing down the river at any given time; is
  


 7   that fair?
  


 8       A.    No.
  


 9       Q.    You talked about the main problem in
  


10   Segment 5 being the depth of the water?
  


11       A.    Yes.
  


12       Q.    Okay.  And so tell me how deep is the low
  


13   flow channel in its ordinary condition in Segment 5?
  


14   And if you're not comfortable giving me an average,
  


15   giving me lowest and highest.
  


16       A.    With how much water in the river?  I can't
  


17   answer your question the way you phrased it.
  


18       Q.    You want me to pull out a cfs.  You got
  


19   500 cfs flowing down there.  How deep would the low
  


20   flow channel be at its shallowest point?
  


21       A.    I bet you can find places where it's very
  


22   shallow.
  


23       Q.    At the thalweg?
  


24       A.    Even there, over some of the riffles, at
  


25   500 cfs, I can imagine places that would be a foot or
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 1   less.
  


 2       Q.    Okay.  And what would the deepest places be
  


 3   at the thalweg?
  


 4       A.    I don't know.  If you had a scour pool, it
  


 5   could be upwards of many feet.
  


 6       Q.    Okay.  Now, when you used those numbers, that
  


 7   500 cfs, are you telling me a number that's adjusted
  


 8   for Mr. Burtell's work, or are you telling me a number
  


 9   that's just unadjusted as it exists last week?
  


10       A.    Well, you posed the 500 cfs.
  


11       Q.    All right, but there's two numbers that it
  


12   could be on that.  One could be as adjusted by
  


13   Mr. Burtell's work, right, and the other could be
  


14   whatever's flowing down there today or last week?
  


15       A.    Okay.
  


16       Q.    All right?  Which number would you use to get
  


17   the depths that you just told me?
  


18       A.    If you ask me what is the depth at 500 cfs, I
  


19   would give you the depth at 500 cfs.  It doesn't
  


20   matter.
  


21       Q.    All right.  It doesn't matter whether it's
  


22   adjusted for Mr. Burtell's work or not?
  


23       A.    Right.
  


24       Q.    Okay.  That would be the depth that we would
  


25   be -- well, let me back up.
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 1             The depth that you're talking about then
  


 2   would be what; the ordinary and natural depth at 1840
  


 3   or sometime before civilization arrived in Arizona
  


 4   under the definition that they used in Winkleman?
  


 5       A.    I'm sure 500 cfs occurred in the river during
  


 6   that time.
  


 7       Q.    Now, the work that you did in the three
  


 8   sections, the 2002 or whatever time frame that was --
  


 9       A.    2003, yes.
  


10       Q.    -- Joy talked to you about you were trying to
  


11   figure out how deep the water would have been on what
  


12   you had drawn as the black portion --
  


13       A.    Okay.
  


14       Q.    -- of the graph?
  


15       A.    Yes.
  


16       Q.    And what I took that to mean is the portion
  


17   of the graph at that cross-section that was under
  


18   water.  Is that right?
  


19       A.    Actually, the black on that graph is the
  


20   unvegetated portion of the channel, or was at that
  


21   time.
  


22       Q.    But would that be indicative then of the
  


23   portion of the channel where water was flowing quite a
  


24   bit?
  


25       A.    That's one of the factors that controls where
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 1   the vegetation grows, yes.
  


 2       Q.    The low flow channel, in other words?
  


 3       A.    Yes.
  


 4       Q.    So if that's the low flow channel, those
  


 5   numbers were done in 2002, correct?
  


 6       A.    The data were collected in 2002.
  


 7       Q.    And it's based on data that was not adjusted
  


 8   for diversions, et cetera, et cetera?
  


 9             Put another way, you didn't have the luxury
  


10   of Mr. Burtell's work in 2002?
  


11       A.    No, I didn't.  I wasn't --
  


12       Q.    So you didn't -- those decisions that you
  


13   made there were not based on an adjustment for
  


14   irrigation that was pulled out and put back into the
  


15   river, that sort of stuff?
  


16       A.    Our analysis was based on the measured flows
  


17   at the gages.
  


18       Q.    From the gage records?
  


19       A.    From the gage records, yes.
  


20       Q.    And those gage records were not adjusted in a
  


21   fashion like Mr. Burtell did it to go back in history
  


22   and make a virgin flow?
  


23       A.    They were not.
  


24       Q.    Okay.  So your determinations are not based
  


25   on virgin flow, those three sites you did?
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 1       A.    Well, again, we analyzed specific discharges
  


 2   there.  It doesn't matter whether it was virgin flow or
  


 3   not.  We simply said, okay, if there's 500 cfs in the
  


 4   river, what happens.
  


 5       Q.    I understand that.  But I'm persistent, in
  


 6   fact, and the thing I want to know is was the flow that
  


 7   you analyzed what -- I'm not sure. -- GLO or whatever
  


 8   calls virgin flow?  And I take your answer to have
  


 9   been, no, it isn't?
  


10       A.    We did not adjust the flow record to account
  


11   for the upstream diversions.
  


12       Q.    Okay.  Very good.
  


13             And do you know what the depth of flows that
  


14   you saw would have been if you had done that
  


15   adjustment?
  


16       A.    Approximately, yes.
  


17       Q.    Give me the approximate number.
  


18       A.    Well, so if you look at the gage rating
  


19   curves, for example, at the Tangle Creek gage, the
  


20   differences between the adjusted and the unadjusted
  


21   median flow, just as an example, amounts to about
  


22   three-tenths of a foot, about 4 inches.
  


23       Q.    You and Joy were having a discussion about
  


24   susceptibility?
  


25       A.    Yes.
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 1       Q.    Okay.  And you got into a discussion about
  


 2   the boats that were used in Arizona around the time of
  


 3   statehood; do you recall that?
  


 4       A.    Yes.
  


 5       Q.    And you talked about a criterion boat?
  


 6       A.    I think I used that word, yes.
  


 7       Q.    I think you did too.  I wrote it down.
  


 8       A.    Very good.
  


 9       Q.    I bet she did too.
  


10             And so I would like to know or I would like
  


11   you to describe for me what your criterion boat is;
  


12   depth, width, you know, how long is it, you know, all
  


13   that sort of stuff.
  


14       A.    I did not have a specific criterion boat in
  


15   mind when I did my work on the Verde River.
  


16       Q.    Do you have a range, a boat from 15-foot to
  


17   20-foot?
  


18       A.    No.
  


19       Q.    You don't have any idea what kind of boat you
  


20   were going to use to judge navigability on the Verde
  


21   River?
  


22       A.    I based my opinions on the definitions of
  


23   navigability, which talks about boats in customary use.
  


24       Q.    You don't have a clue what a boat in
  


25   customary use is, do you?
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 1       A.    Well, from the record, the historical data,
  


 2   information that I've heard in this case and that I
  


 3   have read, there were few boats being used, so that's
  


 4   part of the problem.
  


 5       Q.    Whatever they were, whatever they were, tell
  


 6   me what your criterion boat is.  If you don't have one,
  


 7   it's okay with me if you just want to tell me I don't
  


 8   have a criterion boat.
  


 9       A.    I think I did tell you I don't have a
  


10   criterion boat for the Verde River.
  


11       Q.    Okay.  And so the boats that you do say were
  


12   in use, did you use those boats to make your decision
  


13   from?
  


14       A.    I didn't do a detailed technical analysis of
  


15   the boats that the anecdotal evidence said had been
  


16   used off and on on the Verde River.
  


17       Q.    You didn't take one of those dories that
  


18   those guys used coming down the Colorado and say how
  


19   will that do on the Verde?
  


20       A.    I didn't specifically do that, no.
  


21       Q.    Okay.  So how did you factor in a boat?  I
  


22   mean from what I've heard here, you can have boats that
  


23   only draw 4 inches and boats that draw 3 feet.  Which
  


24   criterion did you use?  What was the depth of flow you
  


25   figured you needed to put a boat on?
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 1       A.    I think from a practical perspective, for
  


 2   commercial navigation, you would need a minimum of a
  


 3   foot and a half to 2 feet of depth.
  


 4       Q.    Is commercial navigation different than
  


 5   navigation?
  


 6       A.    I think navigation for commerce is different
  


 7   than just plain navigation.
  


 8       Q.    Explain to me how it's different.
  


 9       A.    Well, commerce is about exchanging goods and
  


10   services.  Navigation can be just simply floating down
  


11   the reach.
  


12       Q.    If I just float down the reach, you can't use
  


13   that as evidence that the thing is navigable?
  


14       A.    I didn't say you couldn't use that as
  


15   evidence.  I don't think that's determinative.
  


16       Q.    Is it a factor?
  


17       A.    It's something that should be considered,
  


18   yes.
  


19       Q.    Is travel part of commerce?
  


20       A.    Can be.
  


21       Q.    If I travel down the river in a boat, is that
  


22   commerce?
  


23       A.    It isn't necessarily commerce.
  


24       Q.    What disqualifies it from being commerce?
  


25       A.    Well, the definition of commerce is exchange
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 1   of goods and service.  If you're just out there on your
  


 2   own traveling down the river for whatever purpose, I
  


 3   don't think that necessarily means commerce.
  


 4       Q.    If I hire a guide to take me fishing, is that
  


 5   commerce?
  


 6       A.    If you hire a guide to take you fishing?
  


 7       Q.    Uh-huh.
  


 8       A.    Sure.
  


 9       Q.    In my canoe?
  


10       A.    Sure.
  


11       Q.    So you've got to have some component of an
  


12   exchange of wealth to have it count?  I've got to buy
  


13   the guide's services?
  


14       A.    Using the plain language meaning of commerce,
  


15   yes.
  


16       Q.    As opposed to me and you going fishing, just
  


17   as a couple of friends going out to dip our line in the
  


18   water on a given day; that's not commerce?
  


19       A.    Well, first of all, I think dipping your line
  


20   in the water or going fishing is not necessarily
  


21   navigation; but I don't think necessarily that would
  


22   constitute commerce, no.
  


23       Q.    Well, let's assume I've got a spot three
  


24   miles upriver that I want to go to.
  


25       A.    Sure.
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 1       Q.    That wouldn't be commerce because you're not
  


 2   paying me to take you to that spot?
  


 3       A.    I wouldn't think that would qualify as
  


 4   commerce, no.
  


 5       Q.    I have to tell you, as an aside, that there's
  


 6   an awful lot of bass fisherman that would disagree with
  


 7   you.
  


 8       A.    Fair enough.
  


 9       Q.    You guys talked about the tamarisk --
  


10       A.    Yes.
  


11       Q.    -- and the concept of vegetation changes and
  


12   things like that.
  


13             Tell me, just off the top of your head, is
  


14   tamarisk a naturally occurring tree in the state of
  


15   Arizona?
  


16       A.    No.
  


17       Q.    How did it get here?
  


18       A.    It was imported.
  


19       Q.    Who imported it?  Some guy somewhere?
  


20       A.    Some persons imported it.  I believe it was
  


21   for erosion control, if I'm not mistaken.  Might have
  


22   been ornamental plants.  I'm not really sure.  Came
  


23   from China.  That's the one thing I do know.
  


24       Q.    Some part of our civilization brought it in,
  


25   right?
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 1       A.    Right.
  


 2       Q.    And when you were doing your work, did you
  


 3   consider the Verde River without tamarisk impacting on
  


 4   it?
  


 5       A.    I don't think I can say I consciously thought
  


 6   about the effects of tamarisk specifically, no.
  


 7       Q.    Why are tamarisk any different than me
  


 8   building a dam on it?  It's a manmade something, right?
  


 9       A.    The fact that tamarisk are in this area is
  


10   due to man's activities.
  


11       Q.    Uh-huh.  So do the effect that tamarisk
  


12   effects navigation, that's a manmade impact on
  


13   navigation, correct?
  


14       A.    It could be viewed that way, yes.
  


15       Q.    Again, you and Joy talked about riffles and
  


16   rapids and folks at statehood.
  


17       A.    Right.
  


18       Q.    And what I got out of that, I just want to
  


19   make sure I got this right; that regarding the date of
  


20   statehood and a riffle, the boats that were in use
  


21   around the date of statehood could have gone over a
  


22   riffle?
  


23       A.    Sure.
  


24       Q.    So the boats at statehood riffles weren't a
  


25   problem for?
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 1       A.    I didn't say that.
  


 2       Q.    Well, it might have been a bumpy ride or
  


 3   whatever, but they could navigate it?
  


 4       A.    Not necessarily, no.
  


 5       Q.    Okay.  All right.  So let's back up then.  I
  


 6   guess I missed your -- I thought first you said that
  


 7   the boats that existed at statehood could navigate
  


 8   riffles that were in existence at statehood?
  


 9       A.    Some riffles, yes.
  


10       Q.    Okay.  What riffles couldn't they have
  


11   navigated?
  


12       A.    Shallow riffles.
  


13       Q.    Okay.  So how deep does the water have to be
  


14   before a boat in existence at statehood could navigate
  


15   a shallow riffle?
  


16       A.    You have to tell me which type of boat you're
  


17   talking about.
  


18       Q.    Well, your criterion boat, whatever that was.
  


19       A.    But I told you I don't have a criterion boat.
  


20       Q.    Okay.  I mean I can do this -- do you want to
  


21   do it by 6 inches, do you want to do it by 1 foot, do
  


22   you want to do it by tens of foot, do you want to do it
  


23   by 2 feet in depth, by 3 feet in depth?
  


24             You just aren't answering those questions,
  


25   and I'll be happy to sit here all night and ask them to
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 1   you, if you'll just give me the boat, you tell me, that
  


 2   will go over a riffle that was in existence at the date
  


 3   of statehood.  And if you don't know, that's a
  


 4   perfectly acceptable answer to me.
  


 5       A.    Mr. Helm, I'm not trying to be argumentative
  


 6   with you.  When you ask me a question that I have an
  


 7   answer to, I'll give you the answer very quickly.
  


 8       Q.    So you do not have an answer to what size
  


 9   boat could go across a riffle that was in existence at
  


10   statehood?
  


11       A.    There are some canoes that could go over some
  


12   riffles at statehood.  There were canoes in Arizona at
  


13   that time, I suppose.
  


14       Q.    All right.  Now tell me how deep the riffle
  


15   would have to be to allow a canoe over it --
  


16       A.    Again --
  


17       Q.    -- the water over the riffle?
  


18       A.    -- it depends on the size of the canoe, the
  


19   load that it's carrying, the characteristics of the
  


20   riffle.
  


21       Q.    A canoe with two people in it, each weighing
  


22   less than 200 pounds, and no other gear, other than
  


23   paddles.
  


24       A.    Again, you don't give me enough information
  


25   to answer the question.
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 1       Q.    What more information do you need?
  


 2       A.    I need to know the specific dimensions.  You
  


 3   need to know the character of the riffle, what the bed
  


 4   material --
  


 5       Q.    15 feet long.
  


 6       A.    Okay.
  


 7       Q.    3 feet high from the bottom to the top of the
  


 8   gunnel.
  


 9       A.    Say that again?
  


10       Q.    Bottom to the top of the gunnel, coming
  


11   around, it's 3 feet high.
  


12       A.    3 feet high.
  


13             You still don't give me enough information.
  


14       Q.    What more information --
  


15       A.    A few inches, 4 to 6 inches.  It's hard to
  


16   say.
  


17       Q.    What information do you need?  I want to give
  


18   you all the information you need to make this
  


19   calculation.
  


20       A.    You'll need to give me the specific drawing
  


21   of the boat.  Tell me what material the boat's made
  


22   from.  Tell me what's in the boat.  Where is it loaded
  


23   in the boat?
  


24       Q.    I said nothing in the boat other than two
  


25   people, and if you want to know where they are, they're
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 1   sitting approximately 3 feet from the back and 3 feet
  


 2   from the front.
  


 3             What else did you want to know?  They have
  


 4   two paddles, weighing what a normal canoe paddle would
  


 5   weigh, I would guess about 3 pounds at max.
  


 6                  CHAIRMAN NOBLE:  Mr. Helm, what is the
  


 7   depth of the water in the riffle from the surface of
  


 8   the water to the highest rock?
  


 9                  MR. HELM:  Okay, well, that's what I'm
  


10   trying to get him to tell me, and he won't.
  


11   BY MR. HELM:
  


12       Q.    Can you answer that question?
  


13       A.    That's one of my questions, actually.
  


14       Q.    Okay.  It's 8 inches.
  


15       A.    I imagine the canoe you described would go
  


16   over a rock that's 8 inches below the surface without
  


17   hitting the rock.
  


18       Q.    Okay.  How about if the rock was only
  


19   4 inches?
  


20       A.    That, I can't tell you.
  


21       Q.    Not enough information?
  


22       A.    Not enough information and, also, you're
  


23   getting into the zone where it very well would hit the
  


24   rock.
  


25       Q.    Okay.  Would you agree that the canoe I
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 1   described was in existence at or around the time of
  


 2   statehood?
  


 3       A.    Canoes were in existence at the time of
  


 4   statehood, sure.
  


 5       Q.    One similar to mine?
  


 6       A.    I imagine so, yes.
  


 7       Q.    Now, you talked about -- and, actually, I
  


 8   didn't keep track, but a whole bunch of
  


 9   riffle/rapids/one waterfall on the Verde?
  


10       A.    Yes.
  


11       Q.    Okay.  Have you seen each one of those
  


12   riffles/waterfalls/rapids from anywhere other than in a
  


13   helicopter?
  


14       A.    I have seen some of the riffles from other
  


15   than a helicopter.  Most of them, though, I have seen
  


16   from the helicopter.
  


17       Q.    Okay.  And is that just one flight in a
  


18   helicopter?
  


19       A.    No.
  


20       Q.    How many?
  


21       A.    Probably three, possibly four.
  


22       Q.    Spaced over what time frame?
  


23       A.    The first two to three were over the course
  


24   of a week, and then the other one was a one-day.
  


25       Q.    Okay.  The ones that were over the week, got
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 1   a year that it happened in?  Was that the two --
  


 2       A.    In 2002, yes.
  


 3       Q.    2002 versus now?
  


 4       A.    Yes, 2013.
  


 5       Q.    Okay, now, let's start with the waterfall,
  


 6   all right, the Verde Falls.
  


 7       A.    Okay.
  


 8       Q.    Have you seen the Verde Falls on the ground?
  


 9       A.    I have not been there on the ground, no.
  


10       Q.    How many times have you seen it from the air?
  


11   Four times?
  


12       A.    No, I've probably only seen that once from
  


13   the air.
  


14       Q.    Do you know what the distance would be from
  


15   the last reasonable place above The Falls that you
  


16   could pull in in a canoe to where it would be
  


17   reasonably safe to put a canoe in below The Falls?
  


18       A.    I don't specifically know the answer to that.
  


19       Q.    Have you got an estimate?  Is it a mile?
  


20       A.    Oh, I doubt it's a mile.
  


21       Q.    Shorter?
  


22       A.    Probably shorter than a mile.
  


23       Q.    Half a mile?
  


24       A.    I don't know the answer to your question.
  


25       Q.    Okay.  Let's assume it's a mile.  What do you
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 1   estimate it would take two reasonably healthy people to
  


 2   portage that distance with a canoe that just had the
  


 3   two people and their paddles?
  


 4       A.    Oh, a person will walk in the range of two to
  


 5   three miles an hour, so I suppose they could do it in a
  


 6   half hour.
  


 7       Q.    Okay.  So that's a half an hour portage to
  


 8   get around The Falls, right?
  


 9       A.    Yes.
  


10       Q.    Okay.  Now --
  


11                  CHAIRMAN NOBLE:  That was French, by the
  


12   way, Jody.  I'll help you out with it.
  


13                  MR. HELM:  No, no, that's Upstate New
  


14   York French, which is colored by Down State.
  


15                  CHAIRMAN NOBLE:  Lower Montreal French.
  


16                  MR. HELM:  Yes.
  


17   BY MR. HELM:
  


18       Q.    I lost where I was.  I think we had just done
  


19   the one waterfall we're aware of, or people have called
  


20   it a waterfall.
  


21             So let's talk about the rapids now.  I don't
  


22   recall how many rapids you specifically identified, but
  


23   of those rapids, were any of them longer than the area
  


24   we just talked about for Verde Falls from top to
  


25   bottom?
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 1       A.    Longer than a mile?
  


 2       Q.    Yeah.  The portage, I should say.
  


 3       A.    I doubt it, but I don't specifically know the
  


 4   answer to that.
  


 5       Q.    Okay.  So 11 sticks in my mind.  Am I right
  


 6   there?
  


 7       A.    In Segment 3, if memory serves, there were 11
  


 8   named rapids, yes.
  


 9       Q.    Okay.  Does that include riffles?
  


10       A.    So eight of those were Class III, Class IV.
  


11   Those are almost certainly rapids.
  


12       Q.    Okay.
  


13       A.    Another three were -- I guess they would be
  


14   Class IIs.
  


15       Q.    Marginal riffle?
  


16       A.    We can probably debate whether those would be
  


17   riffles or rapids.
  


18       Q.    Okay.  So if I've got it right, based on our
  


19   discussion of a guy in a canoe, it would have taken
  


20   another five and a half hours to portage around all of
  


21   those if I'm headed down through Segment 3?
  


22       A.    If my assumption about the ease of going
  


23   around Verde Falls is correct, that sounds about right.
  


24       Q.    Okay.  No, and it would be six with Verde
  


25   Falls, or was Verde Falls within your 11?
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 1       A.    It's one of the 11.
  


 2       Q.    All right.  I was giving you the benefit of
  


 3   an extra riffle.
  


 4             So if you have to take six hours to get
  


 5   around the tight spots, how long's it going to take me
  


 6   to canoe Segment 3?
  


 7       A.    It depends on the flow level.
  


 8       Q.    Put it to 8-inch flow level.
  


 9                  (Commissioner Horton exited the hearing
  


10   room.)
  


11                  MR. BREEDLOVE:  We have to stop.  We
  


12   lost one of our --
  


13                  CHAIRMAN NOBLE:  We're going to take a
  


14   break.
  


15                  In fact, I think we're going to end for
  


16   the day.  How much more do you have?  We are going to
  


17   end here for the day.
  


18                  MR. HELM:  I can fill wherever.  I have
  


19   to read them to figure out what I'm doing.
  


20                  CHAIRMAN NOBLE:  We will reconvene at
  


21   9:00 in the morning in this room, and we expect a full
  


22   day tomorrow.
  


23                  Again, reminding you of what Fred
  


24   reminded you of earlier, on Wednesday we will meet here
  


25   in this room at 12:30 and work through until 5:00 p.m.
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 1   Also, tomorrow evening, when we leave, we will need to
  


 2   store our items in another location behind that wall.
  


 3                  MR. HELM:  Mr. Chairman, I had heard
  


 4   rumors that we had to be out of here at 4:30 tomorrow
  


 5   afternoon.
  


 6                  CHAIRMAN NOBLE:  We will be leaving at
  


 7   4:30, you are correct.  Thank you for reminding me.
  


 8   Maybe that's why we left at 4:36 today, or I don't know
  


 9   what it was.
  


10                  (The proceedings adjourned at 4:47 p.m.)
  


11
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            1                 CHAIRMAN NOBLE:  Well, we welcome you to

            2  the reconvened hearing of the Verde River before the

            3  Arizona Navigable Streams Adjudication Commission.

            4                 Mr. Mehnert, would you call the roll?

            5                 DIRECTOR MEHNERT:  Commissioner Allen.

            6                 COMMISSIONER ALLEN:  Here.

            7                 DIRECTOR MEHNERT:  Commissioner Horton.

            8                 COMMISSIONER HORTON:  Here.

            9                 DIRECTOR MEHNERT:  Commissioner Henness?

           10                 He is not here yet, but I expect he's on

           11  his way.

           12                 And Chairman Noble?

           13                 CHAIRMAN NOBLE:  I am here.

           14                 DIRECTOR MEHNERT:  And our attorney is

           15  here somewhere.  Oh, he's over at the coffee counter.

           16                 CHAIRMAN NOBLE:  Jody, are we ready to

           17  proceed?

           18                 George, are we on?

           19                 DIRECTOR MEHNERT:  Yes, we are.

           20                 CHAIRMAN NOBLE:  Mr. McGinnis.

           21                 MR. MCGINNIS:  Thank you, Mr. Chairman.

           22

           23               CONTINUED DIRECT EXAMINATION

           24  BY MR. MCGINNIS:

           25      Q.    Dr. Mussetter, we started some with your
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            1  direct on Friday.  Do you recall that?

            2      A.    Yes.

            3      Q.    And one of the things I thought we

            4  established was that the primary focus or the detailed

            5  part of your work was on Segments 3, 4, and 5; is that

            6  right?

            7      A.    That's correct.

            8      Q.    And I think we were up to Slide 15, where you

            9  started talking about Segment 3 in your PowerPoint

           10  presentation, which is Exhibit X060.  Is that where we

           11  were?

           12      A.    I believe that's correct.

           13      Q.    Okay.  Tell us about Slide 15.

           14      A.    So this slide basically shows the river

           15  alignment through Segment 3.  Segment 3 runs from

           16  Beasley Flat down to Verde Hot Springs.  It's about

           17  17 miles.  It's a moderately steep gradient through

           18  that part of the reach, about 19 feet per mile.  There

           19  are 11 named rapids in this reach.  One of them is a

           20  Class IV, and you've seen photographs of that a number

           21  of times, and we'll look at a few more in a few minutes

           22  here.  That's Verde Falls.  And there are seven

           23  Class III rapids as well within this reach.

           24      Q.    And the legend there on Slide 15, is that the

           25  rapid classifications for the various rapids in
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            1  Segment 3?

            2      A.    Yes, it is.  I've attempted to color code the

            3  various rapids by their classification.  So you see

            4  Verde Falls is the dark red, and then the Class III

            5  rapids are the darker orange, and the Class II are the

            6  lighter orange shaded labels.

            7      Q.    Okay.  Can we move on to Slide 16 then?

            8      A.    Yes.

            9      Q.    Tell us what this is.

           10      A.    Yes.  This is an oblique aerial photograph

           11  that I took of Verde Falls and Prefalls.  Prefalls is

           12  this whitewater that you see up in the upper right

           13  corner, and then Verde Falls is the whitewater and the

           14  rocks in the center of the photograph.

           15      Q.    And is this a photo that you took during a

           16  helicopter tour?

           17      A.    This was taken during a helicopter overflight

           18  in November of 2013, yes.

           19      Q.    Slide 17 then.

           20      A.    Slide 17 is a photo that I put into my

           21  presentation basically just to give you a little bit of

           22  a different perspective of that rapid.  I collected

           23  this and some other photos that we'll look at from a

           24  website that is hosted by a group of, actually,

           25  California boaters that travel around the western U.S.
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            1  and do boating; and so they have information about the

            2  various rivers and a number of photographs of

            3  interesting places on the rivers and some textual

            4  descriptions of what's going on.

            5            This particular photograph is Prefalls Rapid,

            6  and you see the water coming down and then spilling

            7  over a very shallow bedrock ridge that runs across the

            8  river at this point in the reach.

            9      Q.    So these are not photos that you personally

           10  took?

           11      A.    I did not take this photo, no.

           12      Q.    And the website that you got them from, is

           13  that shown in the lower right corner?

           14      A.    Yes, it's this http://cacreeks.com.

           15      Q.    How about the text above the photo; is that

           16  yours or is that from the website?

           17      A.    That is also from the website.

           18      Q.    Okay.  Anything else on Slide 17?

           19      A.    No.

           20      Q.    Let's go to Slide 18.

           21      A.    This is a set of photographs from the same

           22  website of the Verde Falls Rapid, and, again, you see

           23  the drop.  It's various reported.  Here they say 5 to

           24  8 feet.  I've seen 4 feet of drop in other

           25  publications, but it's a substantial drop in elevation
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            1  across that rapid.

            2      Q.    And the text on Slide 18, is that also from

            3  the website?

            4      A.    That is also from the website.

            5      Q.    And because you didn't take the photos, do

            6  you know what date these photos were taken?

            7      A.    I do not know.

            8      Q.    Anything else on Slide 18?

            9      A.    No.

           10      Q.    So were the photos on Slide 18 and 17 and the

           11  ones you got from the website, were those just intended

           12  to be representative of conditions on the Verde at some

           13  given time?

           14      A.    Yes.  I have oblique aerial photographs that

           15  I've taken of most of these rapids that I personally

           16  took, but I thought these photographs kind of help give

           17  a different perspective and maybe a little bit closer

           18  perspective of what those rapids actually look like on

           19  the ground.

           20      Q.    Okay.  Anything else on Slide 18?

           21      A.    No.

           22      Q.    Okay.  Slide 19 then?

           23      A.    Again, similar set of photographs, same

           24  website.  This is just continuing to move down the

           25  reach, and this is photographs of Rock Garden and
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            1  Palisades Rapid.  I think that must be a similar name

            2  for the same area.

            3            And you can see the river's kind of pushed

            4  over against the older basin-fill materials on the

            5  right side and then you've got a bunch of boulders.  I

            6  imagine those are from alluvial fan deposits from a

            7  tributary that comes in from the left side at that

            8  point.  It squeezes the river over, and you've got some

            9  really big rocks in the river and some fairly messy

           10  whitewater at this location.

           11      Q.    Anything else on Slide 19?

           12      A.    No.

           13      Q.    Slide 20?

           14      A.    Just, again, continuing to move down the

           15  reach.  This is Punk Rock Rapid or it's otherwise known

           16  as Turkey Gobbler Rapid.  They rate it as a 3+.  They

           17  note at the bottom it's a nasty rapid with some sharp

           18  pointy rocks.  So you see that there's some big --

           19  there's bedrock control in this area.  There's some big

           20  boulders in the reach, some kind of messy whitewater,

           21  and some rocks sticking up out that would be

           22  challenging for a normal boat that would be used for

           23  commerce in this kind of a reach.

           24      Q.    And, again, the text on this slide, is this

           25  from somebody else's work?
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            1      A.    That was on the website.  That is not my

            2  text.

            3      Q.    Okay.  Anything else on Slide 20?

            4      A.    No.

            5      Q.    Okay.  Slide 21.

            6      A.    Again, moving on downstream, this is a photo

            7  that I took in November of 2013 from the helicopter

            8  overflight.  This is Black Hole Rapid.  You see the

            9  large cobble bar in the center of the river and then

           10  some very shallow riffle/rapid areas around either side

           11  the.  The channel splits around that island.

           12            The island is there because of a constriction

           13  at the downstream end, and during really high flows,

           14  when large material is moving down the river, there's a

           15  backwater that's created by that constriction and

           16  causes the large material to dump out, and then as the

           17  flows go down, the water sort of goes down and incises

           18  along the sides of the bar.  And then you have the

           19  riffles and rapids over on the sides.

           20      Q.    Okay.  Anything else on Slide 21?

           21      A.    No.

           22      Q.    Slide 22?

           23      A.    And this is just another riffle.  I don't

           24  think this one actually has a name, but it's a very

           25  shallow area with some whitewater coming along this
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            1  area.

            2            The overbanks look like fairly low floodplain

            3  surface, but if you look closer, it's mostly the salt

            4  bedrock.  Those would be, I think in geomorphic terms,

            5  they would be called a strath terrace, where the river

            6  is cut down into the bedrock and then you've got older

            7  terrace deposits, very thin veneer of older alluvium up

            8  on the sides.  But the river itself is boxed in within

            9  the bedrock in that area.

           10      Q.    And just for the record, you pointed to a

           11  riffle.  Is that in the upper portion of the photo?

           12      A.    That would be, yes, up in kind of top center

           13  of the photo, the white area, just at the end of the

           14  trees.

           15      Q.    And is that a pool below the riffle?

           16      A.    That is a pool below the riffle.

           17      Q.    So is this an example of what we heard of the

           18  pool and riffle pattern?

           19      A.    Yes, this is a good example.

           20      Q.    Anything else on Slide 22?

           21      A.    No, I think that's --

           22                 MR. BREEDLOVE:  I'm sorry.  So this is

           23  looking upstream; is that right?

           24                 THE WITNESS:  This is looking upstream,

           25  yes.
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            1                 MR. BREEDLOVE:  Okay, thank you.

            2                 COMMISSIONER ALLEN:  The date?

            3                 MR. MCGINNIS:  Mr. Allen had a question.

            4                 COMMISSIONER ALLEN:  The date?

            5                 THE WITNESS:  November 2013.

            6                 The flows at the Tangle Creek gage on

            7  the day that we did the overflight were in the range of

            8  185, 190 cfs.

            9  BY MR. MCGINNIS:

           10      Q.    Okay.  Moving on to Slide 23.

           11      A.    This photo is about eight-tenths of a mile

           12  upstream from Verde Hot Springs; again, a photo that I

           13  took in November 2013.  We're looking in the upstream

           14  direction.  And, again, you see the large cobble bars,

           15  deposits along the sides of the river.  The river is

           16  cut down.  There's probably some bedrock control in

           17  this reach as well.  A good thick riparian corridor

           18  along the edge of the channel.  And then you can see

           19  whitewater in different areas where you've got very

           20  shallow riffles that would limit the draft that would

           21  be available for a boat to work its way through this

           22  reach as well.

           23      Q.    Does it look like there might be some

           24  multiple channels there in the middle of the photo?

           25      A.    Certainly at higher flows you would have
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            1  flows splitting over the cobble bar at the top.  It's

            2  difficult to tell whether that's another channel or it

            3  might be a trail.  I simply don't remember at this

            4  time.

            5            But, you know, as the flow goes up, you

            6  certainly do have multiple channels in an area like

            7  this.

            8      Q.    Anything else on Slide 23?

            9      A.    That's all on 23.

           10      Q.    Anything else on 23?

           11      A.    No.

           12      Q.    Okay.  So Slide 24.

           13      A.    So we're moving downstream through the reach

           14  now, and we've looked at a series of photographs of

           15  some of the typical rapids in Segment 3, and we're

           16  about to move now into Segment 4.

           17            I wanted to talk a little bit about the flow

           18  regime at the Tangle Creek gage, which is located,

           19  actually, near the downstream end of Segment 4, but

           20  it's the best representation that we have of the flows

           21  in that particular segment of the river upstream from

           22  Horseshoe Reservoir.

           23            This graph is a flow duration curve, and it

           24  represents the percentage of time that the mean daily

           25  flows equal or exceed certain values.
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            1            So the bottom line, the solid blue line, is

            2  the actual measured data for the period of record at

            3  the Tangle Creek gage.  The way to read this graph is,

            4  if we look at the 50 percent exceedance, that means

            5  that the flows were less than that half the time, they

            6  were greater than that half the time, and this is a

            7  logarithmic scale, so it's about 250 cubic feet per

            8  second at that location.  And then you can see other

            9  percentages and the corresponding flows for that.

           10            The dashed line above that is the flow

           11  duration curve that I created from the measured Tangle

           12  Creek data, and then I adjusted that to account for the

           13  irrigation diversions that occurred during the

           14  irrigation season, based on the analysis that

           15  Mr. Burtell did.

           16            He concluded that there were a total of about

           17  320, I think he said 316, cubic feet per second of

           18  total diversions upstream from the Tangle Creek gage;

           19  and about 43 percent of that, a little less than half,

           20  actually returns to the river.

           21            So my conclusion from that is then that the

           22  flows historically, in the absence of those diversions,

           23  would have been about 185, somewhere in the 180 to 190

           24  cfs range higher than they are today.  And that

           25  primarily affects the lower end of the flow duration
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            1  curve.  So I'm showing the adjustment there.

            2            So that causes the median flow -- the

            3  50th percentile is actually 240 cfs.  That would go up

            4  to about 320 cubic feet per second.

            5      Q.    So in coming to the dashed line on this

            6  Slide 24, did you just depict the data that Mr. Burtell

            7  had done in his analysis, or did you do any independent

            8  determination of the data?

            9      A.    I read his report.  His approach to coming up

           10  with those numbers seemed very plausible to me.  It

           11  seemed like he based that on good, solid information,

           12  and so I felt comfortable relying on the number that he

           13  came up with.

           14            So my analysis basically involved taking his

           15  numbers and then adding that back into the measured

           16  gage data at the Tangle Creek gage to come up with the

           17  record that ultimately results in this dashed curve.

           18      Q.    And you mentioned that this was a logarithmic

           19  graph.

           20      A.    Yes.  Yes.

           21      Q.    Is that why the horizontal axis -- the

           22  vertical axis looks strange?

           23      A.    Yes.  It's sort of spread out in the lower

           24  ranges and compressed in the higher ranges.  It's just

           25  a way that mathematicians, engineers, scientists
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            1  attempt to transform the data so it's more linear so

            2  that you can see the magnitudes of the flows and the

            3  relationships better.

            4      Q.    Okay.  Anything else on Slide 24?

            5      A.    No.

            6      Q.    Slide 25.

            7      A.    I included this plot basically to illustrate

            8  that we have a -- the measured record in the system is

            9  really relatively short, and particularly short when

           10  you think in the context of trying to understand what

           11  this river was like in its ordinary and natural

           12  condition.

           13            We're fortunate enough to have a nice study

           14  by Meko and Hirschboeck that used tree ring information

           15  to extend the record back some almost 700 years, based

           16  on the tree rings from a suite of trees that they

           17  sampled throughout part of the basin.  They did a

           18  correlation from the modern record with the sizes of

           19  the rings and so on, and used that to then project the

           20  tree ring data backwards and estimate from that the

           21  annual flows that occurred in the system.

           22            The primary point of this graph is to show

           23  the modern record is represented just on the far right

           24  portion of the graph by these red, fairly short lines.

           25  The full record from their re-creation of that record
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            1  is represented by the black lines.

            2            And you can see that the statistical

            3  parameters, the mean values, the variability in the

            4  data is very similar between the very short record and

            5  the long record.  And, in fact, from a statistical

            6  perspective, there is significant correlation.  The

            7  means, basically, are essentially the same.  The

            8  variability or the variance of the data are the same.

            9            So the conclusion from that is that even

           10  though we have had irrigation diversions and so on that

           11  altered the flows somewhat in the lower end of the

           12  range, over the full period the flows today are very

           13  similar to what they were historically.

           14      Q.    So on this graph, the vertical axis is what?

           15      A.    Yeah, the vertical axis is the annual flow

           16  volume in thousands of acre-feet.  So the 1,000

           17  actually corresponds to 1 million acre-feet of runoff,

           18  and so on.

           19      Q.    How about the horizontal axis?

           20      A.    And then the horizontal axis is time.  So

           21  this is 1300, here's 2000, and we're showing data out

           22  into the early 2000s.

           23      Q.    And the blue dots, are those all data points?

           24      A.    Yes.  So each of those dots is the estimated

           25  annual runoff for the particular year that's being
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            1  plotted there.

            2      Q.    And does this graph show that the diversions

            3  haven't affected the river at all?

            4      A.    No, it doesn't show that at all.  It's really

            5  more reflective of the high flow regime.  The

            6  diversions do, obviously, affect the low to moderate

            7  flows, and I showed that in the earlier graph.  The

            8  estimate is somewhere between 180 and 190 cfs is being

            9  taken out of the river or was taken out of the river

           10  during the measured period of record.

           11      Q.    Anything else on Slide 25?

           12      A.    No.

           13      Q.    Okay.  Slide 26 then, what's that?

           14      A.    So this is a, apparently somewhat dark, hard

           15  to read, slide that shows Segment 4.  Segment 4 is

           16  about 36 miles long.  It runs from Verde Hot Spring

           17  down to the head of Horseshoe Reservoir.  The gradient

           18  through that reach is similar to Segment 3, slightly

           19  flatter.  Segment 3 was 19 feet per mile.  This is

           20  about 17 feet per mile.

           21            There are 13 named rapids in Segment 4.  Five

           22  of those are rated as Class III and eight of them are

           23  rated as Class II rapids.

           24      Q.    Anything else on Slide 26?

           25      A.    No, other than to point out that the color
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            1  coding on the rapids is the same as it was on the

            2  earlier photograph, so that the darker oranges imply a

            3  higher rating on the rapids.

            4      Q.    And the color coding comes out a lot better

            5  on paper than it does on the wall here?

            6      A.    It does indeed, yes.

            7      Q.    Slide 27.

            8      A.    So, again, I just wanted to go through a

            9  series of photographs of some of the rapids and

           10  interesting areas along this reach.  This happens to be

           11  a photograph that I took in November 2013.  Again, the

           12  flows are in the 190ish range at the Tangle Creek gage.

           13  This is a photo of Shoots and Ladders Rapid.  It's

           14  rated as a Class III.  You actually see two areas here.

           15  I think this is actually the rapid down in the lower

           16  left corner.  There's a shallow riffle up in the center

           17  of the photograph.

           18            The river is bounded on the right side by a

           19  high elevation cobble bar that's created at really high

           20  flows, such as occurred in the '93 flood, for example.

           21  And then the left side is bounded by, it appears to be,

           22  bedrock in this particular photograph?

           23      Q.    And when you say right side or left side, are

           24  you referring to as you're going down the river?

           25      A.    Yes.  As a hydrologist, we always take a
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            1  downstream-looking viewpoint.  So when I talk about the

            2  right side, it's as if I was facing downstream.  That

            3  would be on my right.  And then left would be the

            4  opposite.

            5      Q.    Anything else on Slide 27?

            6      A.    No.

            7      Q.    Slide 28?

            8      A.    So this is a set of photographs, again, from

            9  that same website that we discussed earlier; not

           10  photographs that I took.  The textual description is

           11  also not something that I wrote; but I think it's just

           12  a good, sort of a different viewpoint of Gnarly Rock

           13  Bar Rapid from the ground level.  And you see the large

           14  boulders in the channel that create the rapid, and then

           15  there's a shoal bar here that creates, looks like, a

           16  couple, 2 to 3, foot drop in the water surface

           17  elevation at this point.

           18      Q.    Anything else on Slide 28?

           19      A.    No.

           20      Q.    Let's go to Slide 29.

           21      A.    Perhaps I should have switched these two

           22  slides, the order of them.  This is the same area.

           23  This is a photo that I actually took in November 2013.

           24  And so if we go back to the earlier photograph, the

           25  right-hand one shows the sharp drop, the shoal bar, and
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            1  you can see that clearly in this photograph.  It's this

            2  feature right here.  So, again, these areas limit the

            3  draft that's available to navigate a boat through that

            4  particular area.

            5      Q.    Okay.  Is that all on Slide 29?

            6      A.    Yes.

            7      Q.    Slide 30.

            8      A.    Again, another photograph of a

            9  boulder-riffle-constricted area near the Tangle Creek

           10  confluence, actually.  And, again, just illustrating an

           11  area that would severely limit the draft that's

           12  available for navigation.

           13      Q.    And upstream from that riffle, is that a

           14  pool?

           15      A.    That is a pool.  This is, again, a typical

           16  riffle-pool type system.

           17      Q.    And do you see some sandbars or gravel bars

           18  or something at the top of that photo?

           19      A.    There are bars in the channel upstream from

           20  there that would imply the water is fairly shallow, and

           21  it sort of meanders between those two.  You have a

           22  fairly thick riparian corridor along the sides.  The

           23  river is essentially confined on the right side by a

           24  very high-elevation cobble bar, and then on the left

           25  side you've got bedrock confining the river.
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            1      Q.    Okay.  Can we move on to Slide 31 then?

            2      A.    Okay.  Another area just upstream from Fossil

            3  Creek, actually; a similar situation.  You can see here

            4  that the channel is basically lined with thick

            5  vegetation.  The size of the flow paths through there

            6  is fairly limited because the material is very stable,

            7  and it's allowed that vegetation to take hold and

            8  flourish in the valley bottom there.  Even during high

            9  flows, there isn't enough energy to mobilize the

           10  material that that vegetation is rooted in, and so it

           11  tends to be fairly robust.  And, again, that limits the

           12  ability of, you know, the area that's available to boat

           13  through.

           14      Q.    The upper part of the photo there, is that a

           15  pool?

           16      A.    That is also a pool, yes.

           17      Q.    Below the pool, can you even tell from the

           18  air where the river is?

           19      A.    No, you can't.

           20      Q.    Okay.  Moving on to Slide 32.

           21      A.    So back in around 2002, we were retained by

           22  Salt River Project to assist them with a study of the

           23  riparian vegetation processes along the river.  We

           24  worked in conjunction with another natural resource

           25  consulting firm to do the study.  Our role was to
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            1  analyze the geomorphology of the reach, understand the

            2  magnitudes of the flow, the energy that's available to

            3  move sediment and impact the riparian vegetation.

            4            So in the course of that study, we collected

            5  detailed data at three sites in the reach.  We did some

            6  very detailed hydraulic analysis of that data.  We

            7  collected sediment samples, bed and bank material,

            8  primarily; and then we did analyses to figure out over

            9  what range of flows that material would be mobilized.

           10            And the relevance of that is, if it can

           11  mobilize the material around the riparian vegetation,

           12  then it tends to, during high flows, wash the

           13  vegetation out, and that controls the location of the

           14  riparian corridor.

           15            It also affects the behavior of the river in

           16  terms of the deposition of cobble bars, the movement

           17  and adjustment of riffles, and so on, in the alluvial

           18  reaches.  So we wanted to know over what range of flows

           19  the bed would be mobile.

           20            So I wanted to talk a little bit about the

           21  results from our analysis at those three sites.

           22            The most upstream site is right at the

           23  downstream end of Segment 4, just upstream from the

           24  tailwater from Horseshoe Dam.

           25      Q.    Is that shown by the green triangle there?
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            1      A.    Yes.  It's the green triangle at the top

            2  named MEI (2003) Site 1.  MEI (2003), MEI was my old

            3  firm, Mussetter Engineering.  We published our report

            4  in 2003 for this.

            5            And the Tangle Creek gage is actually located

            6  at the very upstream end of our study site, and we

            7  intentionally chose that site because we had a really

            8  solid flow record to base our analysis on at that site.

            9      Q.    And what are the yellow circles with the

           10  lines through them on this graph, this picture?

           11      A.    Yeah, so those symbols, the top one is --

           12  those are the gages, basically.  So the top one is the

           13  Tangle Creek gage, and then the bottom one is the below

           14  Bartlett Dam gage.  So one of the sites is between

           15  Horseshoe and Bartlett.  The other site is just

           16  below -- Site No. 3 is just below Bartlett Dam.

           17      Q.    Okay.  Anything else on Slide 32?

           18      A.    No.

           19                 COMMISSIONER ALLEN:  What was the date,

           20  again?

           21                 THE WITNESS:  Of the study?

           22                 COMMISSIONER ALLEN:  Yeah, of when you

           23  took the samples and --

           24                 THE WITNESS:  We collected the data in

           25  November of -- either October or November of 2002.  I
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            1  don't remember the exact month, but late 2002.

            2  BY MR. MCGINNIS:

            3      Q.    And then was your study concluded in 2003?

            4      A.    And the study was actually completed in 2003.

            5                 COMMISSIONER ALLEN:  And what was the

            6  base flow or the flow in the channel at that point in

            7  time?

            8                 THE WITNESS:  Again, I believe it was in

            9  the range of 200 cubic feet per second at the Tangle

           10  Creek gage.

           11  BY MR. MCGINNIS:

           12      Q.    I was just waiting to see if Commissioner

           13  Allen had any more questions.

           14                 COMMISSIONER ALLEN:  Well, the question

           15  that I really had was, in terms of looking at the

           16  photo, in the area above Bartlett Dam --

           17                 THE WITNESS:  Yes.

           18                 COMMISSIONER ALLEN:  -- it shows no

           19  water in the river; no water in the lake, essentially.

           20                 THE WITNESS:  Right.

           21                 COMMISSIONER ALLEN:  So I think it's

           22  important to note that 2002 rainfall was extremely low,

           23  and it had been low for quite some time.

           24                 THE WITNESS:  Yes.  So as I'll explain,

           25  though, it was sort of fortunate for us that the flows
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            1  were low during that time period, because it made it a

            2  lot more convenient to collect the data.  But our

            3  analysis considered the full range of flows.  We

            4  developed models, and as you'll see in a few minutes,

            5  we ran discharges through those models that went up to

            6  basically the highest flows that occur in the reach.

            7  And so our analysis wasn't just limited to the

            8  conditions that were there when we collected the data.

            9  BY MR. MCGINNIS:

           10      Q.    Again.  Should we go on to Slide 33?

           11      A.    Okay.  So this is an oblique aerial

           12  photograph that I took from a helicopter in conjunction

           13  with our fieldwork at that site.  This is the Site 1

           14  right below the Tangle Creek gage.  Actually, the gage

           15  itself is located on the right bank, right about at the

           16  downstream end of that sort of scarp in the hillside up

           17  in the upper right of the corner or right of the

           18  photograph.  Sorry.

           19            And our site ran basically from this

           20  constriction here, it's a hydraulic control, on up

           21  through -- we collected detailed field data through the

           22  reach up to about this tributary.  And then there was a

           23  LiDAR topographic survey that had been done by Salt

           24  River Project for that part of the reach, and we used

           25  the data from that LiDAR survey to extend our model up
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            1  past the Tangle Creek gage, primarily so that we had

            2  another good set of data to calibrate the model,

            3  modeled water-surface elevations, with.

            4      Q.    So this photograph on Slide 33 wasn't from

            5  your November 2013 helicopter trip.  Was it from a

            6  different helicopter trip?

            7      A.    This was from a November 2002 trip, yes.

            8      Q.    Anything else on Slide 33?

            9      A.    No, I think that's good.

           10      Q.    Okay.  Slide 34 then.

           11      A.    So, actually, there is one more point on the

           12  Slide 33 that I should make.

           13            This is a typical area that we selected

           14  basically to do the riparian vegetation studies.  At

           15  that time we were not thinking about the navigability

           16  issues.  So there was no connotation in the selection

           17  to any particular aspect of the navigability.  It would

           18  not be the most limiting area along the river to

           19  navigation in that particular reach, but it does have

           20  some interesting features that allow us to talk about

           21  the issue in retrospect.

           22      Q.    And Horseshoe Reservoir on this slide would

           23  be, actually, beneath the slide, right?

           24      A.    It's off the page to the bottom, yes.

           25      Q.    Slide 34 now?
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            1      A.    So this is a plot.  It was included in the

            2  2003 report basically to demonstrate that the hydraulic

            3  model was well-calibrated to the measured water

            4  surfaces.

            5            Actually, apparently I misspoke a little bit

            6  in response to Mr. Allen's question earlier.  The

            7  discharges range from about 260 to 300 cubic feet per

            8  second at that particular site during the time we were

            9  collecting our data in November 2002.

           10            The horizontal axis is distance along the

           11  river in feet.  The vertical axis is elevation, again,

           12  in feet.  The bottom solid black line is the -- we call

           13  it the thalweg profile or it's the minimum bed

           14  elevation across each cross-section.  So it's a

           15  longitudinal profile of the river, the lowest elevation

           16  at each surveyed area.

           17            The data points that you see scattered above

           18  that line are water-surface elevations that we surveyed

           19  in conjunction with our data collection during that

           20  November 2002 survey.  And, again, the discharges that

           21  corresponded to those data points range from about

           22  260 to 300 cubic feet per second.

           23            And then the two different-colored blue lines

           24  represent our predicted -- the model-predicted

           25  water-surface elevations through the site at the
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            1  lower -- the light-colored one is at 259 cfs, and the

            2  darker colored one at the top is 300 cubic feet per

            3  second.

            4            And so the conclusion for the report is that

            5  the model is well-calibrated, at least at that range of

            6  flows.  The lines go basically right through the middle

            7  of all of the measured data points.  It correctly

            8  predicts the sharp drops in water-surface elevation at

            9  the various riffles through the reach, and then it also

           10  matches in the pool areas, which are these deeper

           11  areas.

           12            One way, with respect to the navigability

           13  question, to interpret this plot is the difference

           14  between the water-surface elevation, the blue lines,

           15  and the black line is actually the flow depth, the

           16  maximum depth of flow across the cross-section at that

           17  particular location.

           18            So as you can see, at 300 cfs at the very

           19  upstream end of the reach, and this is going to be --

           20  well, it's some distance downstream from the gage.

           21  This is actually only showing the cross-sections that

           22  we surveyed.

           23            At 300 cubic feet per second, the difference

           24  between the black line at the head of that riffle and

           25  the water surface is on the order of 2 feet, a foot and
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            1  a half to 2 feet.  So that's the maximum depth in the

            2  cross-section.

            3            Of course, that's only at one point across

            4  the cross-section or a fairly limited width.  The

            5  depths across the bulk of the cross-section obviously

            6  would be somewhat smaller than that.

            7      Q.    So just so I understand the graph, the

            8  horizontal access is feet from a particular point?

            9      A.    Yes, and it's just an arbitrary -- the zero

           10  point is an arbitrary location that we selected just

           11  for convenience.

           12      Q.    Is the zero point somewhere within your study

           13  area?

           14      A.    It's actually a little bit outside the study

           15  area.

           16      Q.    And so the whole graph across the horizontal

           17  axis is roughly a mile?

           18      A.    That's correct.

           19      Q.    And then let's say at 4,500 feet, roughly --

           20      A.    Yes.

           21      Q.    -- you said the depth there between those two

           22  lines was a foot and a half to 2 feet?

           23      A.    Be at a foot and a half and 2 foot.

           24      Q.    And then down at, say, 2,700, how deep is it

           25  there?
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            1      A.    Yeah, gosh, it's probably close to 6 to

            2  8 feet in that area.  Each of the main grid lines is

            3  5 feet there.  So it's a bit more than one grid line.

            4  Probably 7 feet.  But --

            5      Q.    So do those two -- I'm sorry, go ahead.

            6      A.    I mean this is a good illustration of the

            7  riffle-pool character of the reach.  This deep area

            8  here, this deep area here being around 2,500 to 3,000,

            9  between 3,500 and 4,000 is a pool, and then these high

           10  spots are the cobble riffles that occur along the reach

           11  that control those pools.

           12      Q.    And is there quite a bit of slope in both the

           13  water-surface elevation and the bed elevation, just in

           14  this one mile?

           15      A.    Yes, there is.  Actually, the gradient of

           16  this reach is somewhat flatter than the overall reach.

           17  It's about 14 feet per mile.  So it drops, you know,

           18  10 to 14 feet across the distance that's shown on this,

           19  in this graph, the average gradient.

           20      Q.    And what did you say the slope was back when

           21  we were talking about Segment 3?

           22      A.    Segment 3 was 19 feet per mile; and

           23  Segment 4, which this is at the downstream end of

           24  Segment 4, actually, is about 17.

           25      Q.    Anything else on Slide 34?
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            1      A.    No.

            2      Q.    Slide 35 then.

            3      A.    So 35 is a plot that was actually presented

            4  in our 2003 report, and it basically shows the

            5  relationship between the average depth across the

            6  cross-section and the discharge in the river at that

            7  point for three of the surveyed cross-sections.  And

            8  these are, actually, the three riffle cross-sections

            9  that were presented, the areas where it's relatively

           10  shallow in the previous plot.

           11            And what this shows is that

           12  Cross-Section 5 -- let's go back to the top plot.  So

           13  that's this cross-section here that's actually slightly

           14  downstream from the head of the riffle.

           15      Q.    And you're pointing at it's about 4,000 on

           16  the horizontal axis?

           17      A.    Sorry.  It's at Station 4,000, yes.

           18            So this is the relationship at that

           19  cross-section, and it basically shows that the average

           20  depth across that cross-section is in the range of a

           21  foot and a half up to about -- each one of these lines,

           22  vertical lines, is 100 cfs.  So it's at about a foot

           23  and a half up to about 500 cfs, and then it begins to

           24  go up; and it doesn't exceed 2 feet, which I think is

           25  one of the standards that I've heard used for a
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            1  practical depth for navigability, until you exceed

            2  800 cubic feet per second at that particular

            3  cross-section.

            4            And if you remember from the flow duration

            5  curve, 800 cfs is a flow that, you know, on an annual

            6  basis doesn't happen all that often.

            7      Q.    And these, I think -- did you say these were

            8  the cross-sections at the riffles, essentially?

            9      A.    Yes.  5 is actually a little bit downstream

           10  from the head of the riffle.  It's a bit deeper than

           11  the actual head of the riffle.

           12      Q.    If you did the same thing at the pools, the

           13  cross-sections of the pools, would this graph look

           14  different?

           15      A.    The lines would be way above these lines.

           16      Q.    Anything else on Slide 35?

           17      A.    No.

           18      Q.    Slide 36.

           19      A.    So I included this just as a point.  We've

           20  been talking about discharges and relative depths at

           21  one of our study sites with respect to the

           22  navigability, and I thought this was an interesting

           23  clip from the American Whitewater website relative to

           24  the Tangle Creek gage, which is very close to the

           25  location we just talked about.
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            1            On the particular day that this was captured,

            2  the flow was 252 cfs, and they say there that's too low

            3  to be boatable.  So not out of the range.  We've talked

            4  about discharges in the range of a few hundred up to

            5  800 cfs.  Even American Whitewater thinks 250 is too

            6  low to be practicably boatable.

            7      Q.    And that's just the opinion off of one

            8  website?

            9      A.    It's just the opinion off of one website, and

           10  they're actually talking about recreational boating in

           11  this context as well.

           12      Q.    Anything else on Slide 36?

           13      A.    No.

           14      Q.    Slide 37.

           15      A.    So then moving down the river, the next

           16  segment is Segment 5.  It runs from Horseshoe Reservoir

           17  down to the confluence with the Salt River, so Bartlett

           18  Dam and the reservoir are actually within this reach.

           19  The total length of the reach is about 52 miles, and it

           20  is somewhat flatter than the upstream reaches.  It's

           21  about 13 feet per mile from Horseshoe Reservoir down to

           22  the Salt River confluence.

           23            I'm showing the river miles with the red dots

           24  on the figure.  Again, our MEI study sites are the

           25  green triangle.  The gages are the yellow curves.  The
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            1  darker area around the outside is actually the

            2  contributing drainage area along that portion of the

            3  reach.

            4      Q.    And your three sites from your 2003 riparian

            5  vegetation study, were they all in Segment 5 or just --

            6  was one of them in Segment 4?

            7      A.    Site 1 is at the very downstream end of

            8  Segment 4.  The other two sites are within Segment 5.

            9      Q.    In these slides, you're using the segments

           10  from the State Land Department's report, Mr. Fuller's

           11  report?

           12      A.    Yes.  As I said on Friday, from my evaluation

           13  of the information, I don't believe any parts of this

           14  river actually meet the standards for being a navigable

           15  river.  But, nonetheless, the characteristics of the

           16  river vary through the reach, and the segmentation

           17  that's been suggested by State Land Department is a

           18  convenient way of breaking the river down to talk about

           19  the various characteristics.

           20      Q.    Okay.  Anything else on Slide 37?

           21      A.    No.

           22      Q.    Okay.  Let's go to Slide 38.

           23      A.    So we've heard a lot of testimony -- I've

           24  presented some; Dr. Schumm previously presented some --

           25  about the braided character of the river.  The two
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            1  reaches we just talked about really don't fit that

            2  model.  They're not braided segments of the river.  The

            3  reason the navigability would be limited in those

            4  reaches is different from the reasons that we would say

            5  that a braided river is not navigable.

            6            Reach 5, good parts of that actually are in

            7  that category, and so it's important to talk about the

            8  braiding concepts as we move through Reach 5.

            9      Q.    Let me interrupt just so we're clear.  When

           10  you talked about the two segments you just talked

           11  about, what segments are you referring to?

           12      A.    Sorry.  Segments 3 and 4 do not fit the

           13  braided model that we've heard so much about in these

           14  proceedings.

           15            Segment 5 -- I think I misspoke earlier and

           16  said Reach.  Segment 5 does fit that model in many

           17  locations.

           18            So this plot that we're looking at on

           19  Slide 38 is simply to illustrate the variability in the

           20  annual flows below what is now Bartlett Dam.  These are

           21  pre-Bartlett Dam discharges.  And specifically

           22  illustrating the high flows that occurred in the 1890s

           23  and the early part of the 1900s, just prior to

           24  statehood, and it helps explain why the river in the

           25  earlier photographs looked the way it did in terms of
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            1  the braiding character, and also explains part of the

            2  reason why at the date of statehood and prior to that

            3  period, you had periods where the river would have had

            4  a very strongly braided character.  But --

            5      Q.    Okay.  I'm sorry.  This graph goes up to

            6  about 1935, right?

            7      A.    Yes.

            8      Q.    Is that before Horseshoe Reservoir was built?

            9      A.    Yes.

           10      Q.    And was it before Bartlett was built?

           11      A.    I believe Bartlett was closed in 1938.

           12  Horseshoe was closed in the late '40s, 1946 maybe.

           13      Q.    And were there dams on the Salt River prior

           14  to this time?

           15      A.    Yes, Roosevelt Dam.

           16      Q.    And would that have affected the flows here

           17  in the reach you're talking about?

           18      A.    No.  No.

           19      Q.    Okay.  Anything else on Slide 38?

           20      A.    So note that the last dates are 1935 on this

           21  figure.  We are fortunate enough to have some old

           22  aerial photographs from right at the end of that period

           23  that I show the flows for.  This is actually the

           24  location of the Horseshoe Dam site.  Horseshoe Dam I

           25  believe was right at this constriction in the valley,
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            1  taken in 1934, sometime after those large floods had

            2  occurred, a decade or so.

            3      Q.    I'm sorry.  You've moved on to Slide 39 now.

            4      A.    I'm sorry.  I'm speaking to Slide 39 now.

            5      Q.    Sorry.

            6      A.    So in this photograph, in spite of the

            7  constriction that you see where the dam itself is

            8  located, you definitely see the braiding character of

            9  the flood channel of the river, both upstream from that

           10  constriction and then downstream as well.

           11  Significantly less riparian vegetation in this

           12  photograph than you saw in the photographs that I

           13  showed earlier; and, of course, this area in the upper

           14  part of the photograph, this bare area, is now under

           15  the pool of Horseshoe Reservoir at this time.

           16      Q.    Okay.  Anything else on Slide 39?

           17      A.    No.

           18                 MR. BREEDLOVE:  I just have one simple

           19  question.  How were these pictures taken?  Do you know

           20  how these --

           21                 COMMISSIONER ALLEN:  These were aerials.

           22                 MR. BREEDLOVE:  Yeah, aerial photo, I

           23  know; but by blimp or something?  How did that work in

           24  1934?

           25                 CHAIRMAN NOBLE:  Didn't they have
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            1  airplanes by then?

            2                 MR. BREEDLOVE:  That's pretty high.  I

            3  don't know.  Just curious.

            4                 THE WITNESS:  I assume it was from an

            5  aircraft.  I don't know.

            6                 MR. BREEDLOVE:  It wasn't satellite.

            7                 COMMISSIONER ALLEN:  By aircraft, yeah.

            8                 MR. MCGINNIS:  Somebody got up pretty

            9  high to take it.

           10                 COMMISSIONER ALLEN:  These were some of

           11  the first aerials that were taken in this particular

           12  area.

           13                 MR. BREEDLOVE:  Yeah, I'm sure.  Sorry.

           14  BY MR. MCGINNIS:

           15      Q.    Okay, that was Slide 39.  Now we're onto

           16  Slide 40; is that right?

           17      A.    Yes, and I want to point out these

           18  photographs were also presented in Dr. Schumm's

           19  testimony in the earlier proceedings as well.  So

           20  you've seen these before.

           21            This is just another photograph showing the

           22  braided character of the river.  This one is down near

           23  the bottom of the Fort McDowell Indian Reservation, the

           24  lower end of the Reservation on the lower part of the

           25  river.
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            1            And you see the wide, bare cobble-sand-gravel

            2  bar and then the low flow channel that kind of snakes

            3  around.  You see some evidence of the high flow

            4  channels around the side.  Down at the lower end you

            5  see a very shallow flow along the left side.  We're

            6  looking downstream as we look to the bottom of the

            7  photograph now.  And then you see the water, very

            8  shallow flow shoaling across, incising into those

            9  sand-gravel bars at that location as well.

           10                 MR. MCGINNIS:  I think Commissioner

           11  Allen had a question.

           12                 COMMISSIONER ALLEN:  Do you have a date

           13  aside from the year?

           14                 THE WITNESS:  I do not know the specific

           15  date of these photographs.

           16                 COMMISSIONER ALLEN:  It should be marked

           17  on the photograph itself, the date.  But I have no

           18  idea, based on this, whether it was low flow, medium,

           19  high flow, or what we're talking about in this regard.

           20                 THE WITNESS:  You know, I don't know

           21  the answer to that.  I think it's probably fairly low

           22  flow.

           23                 COMMISSIONER ALLEN:  Yeah, I would

           24  assume that that were the case.

           25                 THE WITNESS:  Yeah.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 9     02/23/2015
                                                                      1931


            1  BY MR. MCGINNIS:

            2      Q.    Anything else on Slide 40?

            3      A.    No.

            4      Q.    Slide 41?

            5      A.    And then this is another photograph of that

            6  same set that's taken just very downstream end.  This

            7  is the Salt River coming sort of obliquely across the

            8  bottom of the photograph.  You see some deposits right

            9  at the mouth of the Verde River that comes from the top

           10  of the photo down.

           11            Similar area, and you see the shoaling across

           12  the bars in this area.  You see multiple channels in

           13  here.  So, again, just illustrating the braided nature

           14  of the channel down in this area, very wide.  At the

           15  flows that you see here, you can see the sandbars, the

           16  shaded areas in the center of the photograph.  The

           17  flows would have been very wide and very, very shallow

           18  in most of the area along here.

           19      Q.    And, again, the '34 photo was before

           20  Horseshoe and Bartlett?

           21      A.    Yes.

           22      Q.    Would it have been post some diversions

           23  upstream on the Verde?

           24      A.    It would have been, yes.

           25      Q.    Anything else on Slide 41?
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            1      A.    No.

            2      Q.    Okay.  Slide 42.

            3      A.    So now I have a series of photographs that

            4  show what the various segments of that -- or various

            5  portions of that river look like today.  These

            6  photographs were taken, again, during my November 2013

            7  overflight.

            8      Q.    And are these in Segment 5?

            9      A.    And these are in Segment 5.  This particular

           10  photograph on Slide 42 is looking in the upstream

           11  direction.  It's about 2 and a half miles downstream

           12  from Horseshoe Dam, so it's between Horseshoe and

           13  Bartlett.

           14            The main point of this, it shows the sort of

           15  riffle-pool character.  You see a fairly large pool

           16  near the top of the photograph along the road.  You see

           17  another pool in the foreground along the bottom, and

           18  then you see some very messy split flow channels.

           19  There are shallow riffles within the vegetation that

           20  you can't see here.  So narrow channel, very shallow

           21  channel, riffles within the vegetated area that you see

           22  here.

           23      Q.    Slide 43.

           24      A.    We've moved another 2 miles or so.  No,

           25  that's not true.  We're 4 and a half miles downstream


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 9     02/23/2015
                                                                      1933


            1  from Bartlett Dam, actually, at this location.  The

            2  other one was between Bartlett and Horseshoe.  This is

            3  Slide 43.

            4            Similar area.  There's bedrock in the middle

            5  of the channel.  This white area is a bedrock outcrop.

            6  It's very stable so that's what's allowed this riparian

            7  vegetation to establish and flourish in that area.

            8  You've got a pool upstream from the riffle.  You can

            9  see one piece of riffle in the very bottom and then

           10  it's tailing out into another pool; high-elevation

           11  gravel bars that are deposited in that area during the

           12  really high flood flows.

           13      Q.    Slide 44.

           14      A.    44 is another view looking upstream near

           15  Rio Verde.  I show this mainly because it shows a very

           16  distinct, very shallow riffle about in the center of

           17  the photograph downstream from a long pool.  There's

           18  another pool below that.  And then we see some flows

           19  splitting around to the side, coming back into the

           20  channel through the thick riparian vegetation corridor.

           21      Q.    And is this photo on Slide 44 downstream from

           22  both Horseshoe and Bartlett?

           23      A.    It is, yes.

           24      Q.    Slide 45.

           25      A.    Yes.  So, again, I want to spend just a few
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            1  minutes talking about the relevant results from the

            2  study at the two sites from our 2003 work that are

            3  located in Segment 5.  This is a photograph of Site

            4  No. 2 that's located between the two reservoirs.

            5            This photo, again, I took this in November

            6  2002 from a helicopter overflight.  We're looking now

            7  in the downstream direction.  So the left side of the

            8  river is controlled by -- those are primarily

            9  basin-fill sediments.  They're very erosion-resistant,

           10  and so the channel is cut into the side of those.

           11            The right side is a large gravel-cobble bar.

           12  We see a tributary coming down just in the lower left

           13  corner of the photograph.  So this area in the corner

           14  of the photograph on the right side of the river is the

           15  alluvial fan that's been deposited from the material

           16  that came out of that tributary.

           17            So we surveyed a number of cross-sections

           18  from this constriction down at the lower end.  This

           19  sort of circular area in the upper right corner is

           20  another tributary alluvial fan; constricts the river.

           21  At really high flows you get backwater or it sort of

           22  dams the river up, makes the gradient flat, and that's

           23  the reason that these gravel bars form.  And then as

           24  the flow goes down, the river dissects back into those

           25  gravel bars, and you're left with a narrower channel
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            1  and cobbly, riffly area.

            2            So this is a view of our Site No. 2.

            3      Q.    Okay.  Can we move on to Slide 46?

            4      A.    So Slide 46 is the same type of information

            5  that we looked at earlier for Study Site 1.  The bottom

            6  solid dark blue line is the minimum bed elevation

            7  profile along the site.  The site's about 3,000 feet

            8  long and extends from our Station 1,500 up to about

            9  4,500.  You can see two areas that would be riffles or

           10  shallow, steep zones, and then those are separated by

           11  the pools that we've been talking about.

           12            The pink and sort of light blue line at the

           13  top are our calibration profiles.  The flows, when we

           14  collected our data there, were in the range of 225 to

           15  250 cubic feet per second.  The measured water-surface

           16  elevations on either side of the channel are the

           17  symbols that are shown along the upper line in the

           18  plot, and then the solid lines are our modeled

           19  water-surface elevations, again, showing that our model

           20  calibrates very well to the measured data at this

           21  discharge.

           22      Q.    And at this site the water level elevations,

           23  at least in the pool sections, are pretty flat, right?

           24      A.    They're very flat, yes.

           25      Q.    Do you have any idea why that is?
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            1      A.    Well, it's because the hydraulic control for

            2  the behavior of the water in those pools is actually

            3  the riffle or the shallower area at the downstream end.

            4  So it acts sort of like a dam, and the water has to

            5  build up to a certain level to be able to force it over

            6  the riffle.  And because of that, you have such a wide

            7  cross-section that there isn't very much energy loss

            8  through those pools, and so you end up with a really

            9  flat water surface slope through the pools.

           10      Q.    On your legend for this photo, you have

           11  the -- I guess it's the blue line that says

           12  Channel Thalweg.

           13      A.    Yes.

           14      Q.    And I think you referred earlier, when you

           15  were talking about this slide, to the minimum surface

           16  elevation being that same line?

           17      A.    Yes.  So if you think about a cross-section

           18  profile that would run across the river perpendicular

           19  to the direction the flow is going, the thalweg is

           20  actually the deepest point or the lowest elevation

           21  point across that cross-section.

           22      Q.    So the lowest surface elevation from sea

           23  level is also the deepest point of the channel; is that

           24  right?

           25      A.    In most cases that's true.  If there's strong
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            1  two, three-dimensional flow effects, that isn't always

            2  the case; but in general, yes, that is the deepest

            3  point.

            4      Q.    Anything else on Slide 46?

            5      A.    Well, I did want to point out, again, at this

            6  225 to 250 cfs discharge that we model in this plot,

            7  the depths over the riffle in the center of the site

            8  and, also, at the downstream end are, again, in the

            9  range of a foot and a half to 2 feet at this discharge.

           10      Q.    And this site is downstream from Horseshoe

           11  and Bartlett?

           12      A.    This site is between Horseshoe and Bartlett.

           13      Q.    Okay.  Slide 47.

           14      A.    So Slide 47, again, it's the same as the one

           15  that we looked at earlier; the two riffle

           16  cross-sections that were surveyed there,

           17  Cross-Section 2 and 4.  We're showing the relationship

           18  between the average depth across the cross-section and

           19  the discharge.

           20            So as we talked earlier, at Cross-Section 2

           21  the downstream riffle, we need approximately, what,

           22  two, three, four, five, about 600 cubic feet per second

           23  to exceed 2 feet of average depth across the

           24  cross-section.  And at the upstream shallower area, it

           25  takes more than 1,000 cubic feet per second to get up
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            1  to the 2 feet of average depth across the

            2  cross-section.

            3      Q.    And the significance of the 2 feet is

            4  something you've heard of as a navigability standard?

            5      A.    I've heard discussions that that would be

            6  sort of a minimum threshold for practical commercial

            7  navigability.

            8      Q.    I think Commissioner Allen has a question.

            9                 THE WITNESS:  Sure.

           10                 COMMISSIONER ALLEN:  In this particular

           11  case, the lead depth is not the depth at the thalweg,

           12  though.

           13                 THE WITNESS:  That is correct.  That's

           14  correct.

           15                 COMMISSIONER ALLEN:  So it grades up to

           16  zero at the side of the channel and zero on the other

           17  side.

           18                 THE WITNESS:  That's right.  That's

           19  right.

           20  BY MR. MCGINNIS:

           21      Q.    Anything else on Slide 47?

           22      A.    No.

           23      Q.    Let's move on to Slide 48.

           24      A.    So then if we move on downstream to our Study

           25  Site 3, this is located, I believe, about 4 miles
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            1  downstream from Bartlett Dam.  It's a very wide area in

            2  the river.  This is a photograph that I took in

            3  November 2002, again, from the helicopter.  We're

            4  looking in the upstream direction, and the survey

            5  cross-section is extended basically from the lower left

            6  of the photo up to just above the riffle where the flow

            7  comes across sort of in the center of the photograph.

            8      Q.    Okay.  Slide 49.

            9      A.    Again, 49 is the same kind of plot we just

           10  looked at.  The bottom black line is the thalweg

           11  profile of the river, the measured water surfaces are

           12  the symbols, and then the modeled water surfaces.

           13            The flow was more variable during the time we

           14  were collecting our data at this site.  It ranged from

           15  3 to 500 cubic feet per second, and so we've modeled

           16  both of those discharges, and you see the differences

           17  in the water-surface elevation.  And, again, you see

           18  the very sharp breaks in the water surface at the

           19  riffles near our Cross-Section 6 and then

           20  Cross-Section 4 at the downstream end and -- or, sorry,

           21  in the middle of the site and then another riffle at

           22  the downstream end of the site.

           23            If we go back up to the photograph, this

           24  riffle at approximately Station 10,500 is the area

           25  where the channel comes across from the left side --


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 9     02/23/2015
                                                                      1940


            1  again, downstream view; we're looking in the opposite

            2  direction -- and cuts back across to the right side of

            3  the flood corridor there, and there's a sharp riffle

            4  that occurs in that crossing, and that's what we're

            5  looking at there.

            6            Similar depths in this area across those

            7  riffles, maximum depths in the cross-section, of a foot

            8  and a half to even less than a foot in some areas.

            9      Q.    Anything else on Slide 49?

           10      A.    No.

           11      Q.    Let's move on to Slide 50.

           12                 COMMISSIONER HORTON:  Let me ask you,

           13  were there any releases during this time period?

           14                 THE WITNESS:  No significant releases.

           15  I think the variability from 3 to 500 probably had to

           16  do with their just normal operations of the reservoir,

           17  but I don't recall that it ever went up significantly

           18  above 500.

           19  BY MR. MCGINNIS:

           20      Q.    Moving on to Slide 50.

           21      A.    All right.  So Slide 50, again, is the

           22  average depth plot at five of the cross-sections that

           23  we surveyed at that site.  So we're showing 1 foot of

           24  average depth, 2 feet, and 3 feet on the vertical axis.

           25  1,000 cubic feet per second is right about the middle
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            1  of the plot.

            2            And so you can see that at several of the

            3  cross-sections, to get an average depth across the

            4  cross-section of 2 feet, you need well over 1,000,

            5  several thousand cfs, cubic feet per second; and in

            6  some cases, at Cross-Section 3, which is in the middle

            7  of the site, you only need about 700 cfs to get that

            8  average depth.

            9      Q.    And just so I'm clear, the work you did in

           10  2003, none of that was really in a predevelopment

           11  condition of the river, was it?

           12      A.    It was not.

           13      Q.    Does the information and the work that you

           14  did back in 2003 still give you information, as a

           15  geomorphologist/hydrologist, about what the river would

           16  have been like in its predevelopment condition?

           17      A.    Yes.  I think certainly the reservoirs have

           18  an impact, in that they -- well, they have two primary

           19  impacts.  One is they trap sediment that's moving down

           20  the river.  So the surface sediment at these sites is

           21  probably somewhat finer than it -- sorry.  I said that

           22  backwards.  Is probably somewhat coarser now than it

           23  was under predevelopment conditions.

           24            But having said that, that probably only

           25  applies to the sand fraction, and this was not a sand
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            1  bed system.  It's a very strongly gravel-cobble bed

            2  system.  So the surface bed material maybe had more

            3  sand in it at that time, but it would be very similar.

            4            The other effect of the reservoirs relates to

            5  the flow regulation, of course, and that primarily has

            6  an impact on the riparian corridor along the channel

            7  because of the different flow levels that happen during

            8  the year and so on.  Because the big floods still tend

            9  to happen, the overall geomorphic character of these

           10  reaches is not that different from what it was prior to

           11  construction of the reservoirs.

           12      Q.    And when you say the big floods still tend to

           13  happen, is that because some of these floods cause

           14  releases over the dams?

           15      A.    Yes, I mean the storage volume in the

           16  reservoirs.  They're not flood control reservoirs, and

           17  they're just overwhelmed by the size of these large

           18  floods.

           19      Q.    Anything else on Slide 50?

           20      A.    No.

           21      Q.    And when I talk about predevelopment

           22  conditions, we've also heard ordinary and natural

           23  condition?

           24      A.    Yes.

           25      Q.    Right?
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            1      A.    Yes.

            2      Q.    You understand what that term is?

            3      A.    Yes.

            4      Q.    Do you see any difference between

            5  predevelopment and ordinary and natural for purposes of

            6  as a hydrologist?

            7      A.    No.  I think the natural condition, in my

            8  mind, is the same as ordinary.  Sorry, as

            9  predevelopment, yes.

           10      Q.    Slide 51.

           11      A.    Okay.  I just wanted to make a brief

           12  statement about the Segments 1 and 2 upstream.  Again,

           13  I didn't do a lot of detailed evaluation here.  I

           14  basically looked at the other reports and looked at the

           15  information that I could find about the

           16  geomorphic/geologic character of those reaches.

           17            It appears to me, from the information that I

           18  was able to find, that the river, obviously, is smaller

           19  up in that area.  There are a lot of

           20  geomorphic/geologic controls.  It's very

           21  coarse-grained.  There are areas with riffles and drops

           22  and so on.  And so my conclusion from that is that

           23  Segments 1 and 2 were likely not -- did not meet the

           24  standard for navigability either.

           25      Q.    Was your analysis on Segments 1 and 2 less
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            1  detailed than what you did on 3, 4, and 5?

            2      A.    Yes.

            3      Q.    Slide 51.

            4            I'm sorry, 52 now.  We just did 51.

            5      A.    Yeah, 51.

            6            So 52, basically just a summary of my

            7  opinions about Segments 3 and 4.  Again, these reaches

            8  are relatively narrow, bedrock-confined, flows through

            9  a bedrock-confined canyon.  There are numerous rapids

           10  in these reaches that would make navigation for

           11  commercial purposes very impractical.

           12            My opinion is these reaches certainly don't

           13  meet the standard for navigability using the types of

           14  boats that were in customary use for commerce at the

           15  date of Arizona statehood.

           16      Q.    Anything else in Slide 52?

           17      A.    No.

           18      Q.    Slide 53.

           19      A.    53 summarizes my opinions relative to

           20  Segment 5.  This part of the reach is much -- has a

           21  much wider valley bottom.  The island-braided character

           22  of the river under current conditions occurs -- it's

           23  island-braided now because of the effect of regulation

           24  by the reservoirs.  It was probably a highly braided

           25  reach, and we see that in these older photographs,
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            1  under natural conditions, very responsive to the large

            2  flows.

            3            So, you know, as Graf explained and as I

            4  explained in some detail in my earlier testimony,

            5  dryland rivers tend to go from periods of -- they get

            6  hit by a big flood.  They widen out.  It rips the

            7  vegetation out.  It shifts the sediment around.  It

            8  becomes a very braided type system in areas like this.

            9  And then over time between the floods, it tends to

           10  settle down.  The channels tend to consolidate.  You

           11  get some vegetation.  And then they get hit by another

           12  flood.  So the sequencing of the flows is a really

           13  important aspect of these reaches.

           14            These 1934 photographs were taken not too

           15  long after a series of really big floods, and so you

           16  see the braided character of the river, fairly un --

           17  highly unstable multichannel character in the low flow

           18  part of the reach that would make navigation

           19  impractical.

           20            My conclusion is that this portion of the

           21  reach would also not have been navigable using the

           22  boats that were in customary use for commerce at the

           23  date of statehood.

           24      Q.    Okay.  Slide 54.

           25      A.    So overall my conclusion is that the Verde
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            1  River was not susceptible to being used, in its

            2  ordinary and natural condition, as a highway for

            3  commerce, using customary modes of trade and travel on

            4  water at the time of Arizona statehood?

            5      Q.    Did you do any detailed work to look at

            6  whether there was actual use of the Verde for

            7  navigation at statehood or before, or were you just

            8  focused on the susceptibility issue?

            9      A.    I was focused primarily on the susceptibility

           10  issue.  I've heard the testimony.  I've read the

           11  information from most of the other witnesses in this

           12  case.  But my opinions are based primarily on the

           13  character of the river as I see it.

           14      Q.    Slide 55.

           15            The remaining slides, 55 through, I guess, 87

           16  of your PowerPoint presentation, X060, are those slides

           17  things you added primarily to deal with some criticisms

           18  that were leveled at your report by Mr. Hjalmarson?

           19      A.    Yes, they are.

           20      Q.    And were those criticisms set forth in his

           21  appendices and, I think it was, his first addendum?

           22      A.    Yes.

           23      Q.    He didn't say much about you in his live

           24  testimony, did he?

           25      A.    I heard very little about my work in his live
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            1  testimony.

            2      Q.    But he took some shots at you in writing?

            3      A.    He made several specific criticisms of my

            4  work in his addendum and appendices.

            5      Q.    Okay.  And is that what the rest of these

            6  slides are designed to deal with?

            7      A.    And so I felt that I should specifically

            8  address those, several of those criticisms.  He's very

            9  wrong factually in the criticisms that he makes, and

           10  his conclusions from that with respect to the

           11  navigability question are equally wrong.  And I want to

           12  make sure that the record is clear that the alleged

           13  errors that I made are not errors and that my

           14  conclusions are sound.

           15      Q.    Okay.  Let's go to -- let's talk about

           16  Slide 55.

           17                 CHAIRMAN NOBLE:  Mr. McGinnis.

           18                 MR. MCGINNIS:  Yes.

           19                 CHAIRMAN NOBLE:  Would this be an

           20  appropriate place for us to take a break?

           21                 MR. MCGINNIS:  It would be a very good

           22  place.

           23                 CHAIRMAN NOBLE:  We'll be on break for

           24  15 minutes.  We will reconvene approximately at

           25  10:30 a.m.
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            1                 (A recess was taken from 10:13 a.m. to

            2  10:33 a.m.)

            3                 CHAIRMAN NOBLE:  Mr. McGinnis, are you

            4  ready to proceed?

            5                 MR. MCGINNIS:  Yes.

            6                 CHAIRMAN NOBLE:  Dr. Mussetter?

            7                 George, are we back on?

            8                 DIRECTOR MEHNERT:  We're back on.

            9                 CHAIRMAN NOBLE:  Mr. McGinnis.

           10  BY MR. MCGINNIS:

           11      Q.    Dr. Mussetter, in preparing your report and

           12  your PowerPoint, was it your understanding that

           13  Mr. Ford's delineating point between his Segments 4 and

           14  5 was around Tangle Creek?

           15      A.    That was my understanding, yes.

           16                 MS. HERNBRODE:  Ford?

           17  BY MR. MCGINNIS:

           18      Q.    If that delineation was at a different place,

           19  would that have any impact on your overall opinion?

           20      A.    No.  As I said, I used those segments just

           21  for convenience in referring to different areas of the

           22  river.

           23      Q.    Let's go back to Slide 55 then.

           24            Again, is this part of your response to

           25  Mr. Hjalmarson's criticisms of your work?
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            1      A.    Yes.

            2      Q.    Okay.  Tell us about Slide 55.

            3      A.    So big-picture strategy, I've included some

            4  copies of the actual criticism from Mr. Hjalmarson's,

            5  the relevant document; and then I have some subsequent

            6  slides to explain my response to that criticism.

            7            So this first one was in Appendix J of his

            8  October 4th, 2014 report.  This is a portion of Page 6

            9  of that report.

           10            He reproduced a plot that I had included,

           11  actually, in my Gila River report showing the

           12  relationship between the annual flow volume on the

           13  horizontal axis and the annual peak discharge on the

           14  vertical axis.  And the reason I included this plot was

           15  simply to make the point that if we go back through the

           16  reconstructed record that was developed from the tree

           17  ring data, we have what appears to be good

           18  representations of the annual flows, but we really

           19  don't know what the peak flows were during those years.

           20            And I used this graph to simply make the

           21  point that during the modern record, there's fairly

           22  strong correlation between the annual peak flow and the

           23  annual flow volume.  In other words, during high flow

           24  years, years when you have a fairly high volume of

           25  water that comes through the river, those tend to be


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 9     02/23/2015
                                                                      1950


            1  the same years that you have really high peak

            2  discharges that cause the braiding character and that

            3  aspect of the river behavior.

            4      Q.    So is your Slide 55 a reproduction of a page

            5  of Mr. Hjalmarson's appendix?

            6      A.    This is a reproduction of Page 6 of his

            7  Appendix J.

            8      Q.    And on the table there is your reproduction

            9  of his reproduction of your original table; is that

           10  right?

           11      A.    Yes, I guess that's correct.

           12      Q.    Okay.  And was your purpose in doing the

           13  Slide 55 just to show what you were going to respond

           14  to?

           15      A.    Yes.

           16      Q.    Okay.  What's the highlighted portion there

           17  on Slide 55?

           18      A.    So I've highlighted the part where he

           19  specifically criticizes me.  He says that there's an

           20  error in the regression in my Figure 5 that suggests

           21  that I'm not familiar with how to retrieve USGS data

           22  from the website.  And he's specifically indicating

           23  that I mixed water years and calendar years in my data;

           24  in other words, I used -- I'm not sure which way he

           25  went, whether he thinks -- well, actually, he says
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            1  here, "The annual peaks are for calendar years and the

            2  annual volumes are for water years."

            3            In fact, Mr. Hjalmarson didn't check his

            4  facts correctly.

            5      Q.    This is Slide 56 now?

            6      A.    Yes, if we move to Slide 56, I can illustrate

            7  that I did, in fact, use water years in both sets of

            8  data.  This is the original plot blown up so that you

            9  can see it more clearly, and so I've taken the data

           10  points that would be at issue in his criticism and

           11  highlighted them with red.  They're the same points

           12  that are in blue on the underlying plot.  I've just

           13  overlaid red on them so you can see.  Those would be

           14  the points that would happen during the October to

           15  December period.  The flow volumes that are plotted for

           16  those points are taken from the water year that goes

           17  from October 1st of that particular year to October 1st

           18  of the following year.

           19            And so those points, just as an example, for

           20  1984, if the flood happened in October of 1984, that

           21  would have been plotted with the volume associated with

           22  water year 1985, because October, November, December

           23  are part of water year 1985.

           24            So what this shows is, again, there's strong

           25  correlation between the annual peak flow and the annual
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            1  volume.  The R-squared value in statistical terms is

            2  .63.  From practical perspective, what that means is

            3  that about 63 percent of the variability in the annual

            4  flow volume is explained by the annual peak flow.  Of

            5  course, there are other factors that affect the amount

            6  of flow, including the number of events, the duration

            7  of the flows, and so on; but it does show that there is

            8  a very strong statistical correlation.

            9            So I did, in fact, analyze the data

           10  correctly, and I did, in fact, draw the right

           11  conclusion from the data.

           12            If I had done what Mr. Hjalmarson suggested

           13  that I did, this is what the plot would have looked

           14  like, and you see these red dots.  The scatter is much

           15  wider.  The correlation goes down by about 20 percent.

           16      Q.    You're now on Slide 57.

           17      A.    Sorry.  I have moved on to Slide 57.

           18            So I guess he's right in the sense that it

           19  would have been incorrect to do that; but, in fact, I

           20  did not do that, and my analysis is correct.

           21      Q.    Okay.  Anything else on Slide 57?

           22      A.    No.

           23      Q.    Okay.  Let's go on to Slide 58.

           24      A.    So 58 is the same information plotted for the

           25  Verde River.  The plot we just looked at was actually
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            1  from my Gila River testimony.  This is the same

            2  relationship for the Gila River.

            3            Correctly plotted, it shows an R-squared

            4  value of .56.  56 percent of the variability in the

            5  annual volume is explained by big discharge.  Somewhat

            6  lower correlation, but, again, shows that you can

            7  assume that most of those really high flow, high volume

            8  years from the tree ring data would also correspond to

            9  high peak flow years.

           10      Q.    And the high volume, just so we're clear,

           11  when you talk about high volume, are you talking about

           12  the amount of water that flows down the river

           13  throughout the course of the whole year?

           14      A.    For the entire year, yes.

           15      Q.    When you're talking about high peak, you're

           16  just talking about a flood?

           17      A.    Yes, that's the maximum flow that happened

           18  during that.

           19      Q.    And does Slide 58 show that most of the

           20  high-volume years happen when there's a big flood?

           21      A.    Yes.

           22      Q.    Is that all you have on Slide 58, or do you

           23  have anything else?

           24      A.    No, that's all.

           25      Q.    Slide 59.
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            1      A.    So the next issue that Mr. Hjalmarson

            2  criticized me about was in his appendix, Page 18 of

            3  that same appendix, I believe.  Yes, it's Appendix J.

            4  No, it's Appendix H, I'm sorry, from his October 4th,

            5  2014 report.

            6            And I had cited some of the work that Will

            7  Graf, who is a well-known geomorphology professor that

            8  has written extensively on the character and behavior

            9  of dryland rivers.  He talks a lot about how the

           10  geomorphic character of dryland rivers is driven more

           11  by the large floods that occur in those systems than

           12  the sort of normal, frequently-occurring flows in the

           13  system.

           14            For some reason Mr. Hjalmarson believes that

           15  Graf's discussion of that issue applied only to the

           16  Fremont River.  This is, again, a copy of his criticism

           17  from that 2014 report.

           18            And, in fact, if you look at the language in

           19  the part that I cited from Graf's book, and I have the

           20  book here with me today, and we have an exhibit that

           21  has the relevant section that I cited from that book.

           22                 MR. MCGINNIS:  Why don't we stop for a

           23  minute, and let me pass those out.

           24                 THE WITNESS:  Sure.

           25                 DIRECTOR MEHNERT:  Is this going to be a
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            1  new exhibit?

            2                 MR. MCGINNIS:  No, this is Exhibit 60.

            3  No, excuse me, 58.  This was submitted previously.

            4                 MR. SLADE:  X058 or 58?

            5                 MR. MCGINNIS:  X058.

            6  BY MR. MCGINNIS:

            7      Q.    Okay, please proceed with your discussion.

            8      A.    So the exhibit that you're looking at is of

            9  Pages 206 through 210 of Dr. Graf's book, copyright

           10  2002, Fluvial Processes in Dryland Rivers.

           11      Q.    And you've got the actual book there?

           12      A.    I'm reading from the actual book.

           13            The specific section that I'm referring to is

           14  Section 5.4.2.  The title of it is Channel Change and

           15  Recovery.  And in this several pages of text, he

           16  basically illustrates the relationship between channel

           17  width, braiding, and the occurrence of, he calls them,

           18  catastrophic floods.

           19            The Fremont River that Mr. Hjalmarson refers

           20  to is one of the cases that he cites; but Dr. Graf also

           21  talks about, actually, some of the data that Dr. Schumm

           22  and I have testified about in this court relative to

           23  the Gila River, as well as several other rivers in

           24  Arizona, Texas, New Mexico, and so on.  So I'm not

           25  really sure why he singled out the Fremont River.
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            1            The changes that occur in the Fremont River

            2  happen to be associated with channel incision, and

            3  we're not suggesting channel incision in any of the

            4  areas that we're talking about here.

            5            And he ends his criticism by saying that

            6  Dr. Graf and, I guess by implication, I ignore the

            7  effect of human activities as a related cause.  And

            8  I've said repeatedly in my testimony I'm not ignoring

            9  the effects of human activity.  I certainly recognize

           10  the effects of dams and other things on the system.

           11            But having said that, the processes that

           12  Dr. Graf talks about here, catastrophic floods, blowing

           13  out the channel, making it braided, taking time for

           14  that to settle back down into consolidated channels,

           15  and so on during the intervening time between the

           16  floods is very valid and very relevant to the natural

           17  condition of both the Gila River and the Verde River.

           18      Q.    And on the Verde, are you talking about the

           19  whole Verde in this context or just one particular

           20  portion?

           21      A.    Specifically, the lower portion of the Verde.

           22  As I've said a couple of times this morning, the two

           23  upper segments that I specifically analyzed do not fit

           24  into the category that we're talking about here.

           25      Q.    Okay.  So the two upper segments that you


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 9     02/23/2015
                                                                      1957


            1  analyzed are which segment?

            2      A.    Essentially, from Beasley Flat down to the

            3  head of Horseshoe Reservoir, and I refer to them as

            4  Segments 3 and 4.

            5            I understand there's some question about

            6  where the actual boundary between 4 and 5 is, so maybe

            7  the current version of the segments doesn't match my

            8  version of the segments.

            9      Q.    But when you're talking about Dr. Graf's

           10  book, you're referring primarily to the lower end.  How

           11  far up would that go, approximately?

           12      A.    I would say probably the bottom -- at least

           13  the bottom 15 miles or so.

           14      Q.    Anything else on Slide 59?

           15      A.    No.

           16      Q.    Let's move on to Slide 60.

           17            Is this a different criticism from Dr. --

           18      A.    Yes.

           19      Q.    -- or Mr. Hjalmarson?

           20      A.    This is one that is particularly puzzling to

           21  me.  It occurred in his addendum to his 2014 report

           22  that he submitted on November 14th.  This is actually a

           23  copy of a portion of Page 36 from that addendum.

           24      Q.    And this is his first addendum, not his

           25  second addendum?
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            1      A.    The first addendum, yes.

            2            He used a plot that is commonly cited by

            3  geomorphologists, just that distinguish meandering

            4  versus braided channels on the basis of their gradient

            5  and the bankfull discharge, and he claims that this

            6  plot clearly shows that the lower portion of the Verde

            7  River fits solidly in the meandering category.

            8            His testimony was actually contradictory in

            9  that sense.

           10      Q.    So here we're talking about -- are we talking

           11  about Slide 60 still?

           12      A.    We're still on Slide 60.

           13      Q.    And is this an excerpt from Mr. Hjalmarson's

           14  addendum?

           15      A.    This is a portion of Page 36 from that

           16  addendum.

           17            So this is the plot.

           18      Q.    And this is Slide 61?

           19      A.    Sorry.  Slide 61 is the plot that

           20  Mr. Hjalmarson presented with respect to that issue.

           21  And so this plot on the horizontal axis shows the

           22  bankfull discharge in cubic feet per second.  The

           23  vertical axis is the channel slope in feet per foot.

           24  And then the line across the middle is to distinguish

           25  between the braided rivers and the meandering rivers.
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            1  Points that would plot above the line would typically

            2  fall in the braided category.  Points that would fall

            3  below would be in the meandering category.

            4            And so Mr. Hjalmarson drew a green circle in

            5  the range of gradients for the lower Verde River, and

            6  he's suggesting that the bankfull discharge in the

            7  lower Verde River is somewhere between 180 and 650 cfs.

            8  He also said that it probably corresponds to something

            9  akin to the two-year flood.  I'm not quite sure how he

           10  makes the connection between this level of discharge

           11  and the two-year flood.

           12            If we look at the flow duration curve, this

           13  is the same plot that we looked at earlier.

           14      Q.    We're now onto Slide 62?

           15      A.    Moving on to Slide 62.

           16            His characterization of bankfull discharge in

           17  that plot would mean that the Verde River is flowing at

           18  bankfull conditions, essentially, for something between

           19  a month and a half and eight months out of the year,

           20  which is clearly absurd.

           21      Q.    And as a Ph.D. hydrologist, what's your

           22  definition of what bankfull discharge is?

           23      A.    Well, bankfull discharge is the discharge

           24  where the channel is full of water and it's just

           25  beginning to spill out onto the floodplain.  So it's a
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            1  high flow.  Most geomorphologists would say that it's a

            2  high frequently-occurring flow, something in the range

            3  of the mean annual flood or the flood that happens once

            4  every couple of years.

            5      Q.    And were you present in the hearing room last

            6  week when Mr. Hjalmarson said that was roughly

            7  equivalent to a two-year flood?

            8      A.    He did say that, yes.

            9      Q.    And do you recall that information that I

           10  presented him from the State Land Department report

           11  that said that the two-year flood was, I think it was,

           12  roughly in the range of 16,000 cfs?

           13      A.    16,000, yes.  Yes.

           14      Q.    Where would 16,000 cfs -- where would that

           15  chart, if we go back to Slide 61?  61.

           16      A.    Sorry.

           17      Q.    Where does the green blob that's the lower

           18  Verde River show up on that chart if the bankfull

           19  discharge is 16,000 cfs?

           20      A.    Let me get to that.  I have a plot of that.

           21      Q.    Okay.

           22      A.    So his 500ish cfs, I believe is what he said,

           23  for the bankfull discharge would be -- happens a lot in

           24  that part of the reach.  This is the frequency curve

           25  that Mr. McGinnis is referring to that shows the
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            1  two-year flood, about 16,000.  The five-year flood is

            2  in the range of 40 to 45,000.  Actually --

            3      Q.    You're on Slide 63 now?

            4      A.    Sorry.  I'm on Slide 63.

            5            This is a flood frequency curve for the

            6  Tangle Creek gage data that shows the bottom is the

            7  exceedance probability in any given year, the top is

            8  the return period in years, and then the vertical axis

            9  is the magnitude of the discharge.

           10            So this shows that based on the flood

           11  frequency curve, the two to five-year event would be

           12  somewhere between 16 -- it would be somewhere between

           13  16 and 45,000 cubic feet per second.

           14            Most geomorphologists would say that the

           15  bankfull discharge is somewhere in that range.  There's

           16  a common school of thought that it's in the one and a

           17  half to two-year range.  It's a debatable concept.

           18  And, actually, in dryland rivers it's not all that

           19  relevant.  It tends to be much higher in dryland rivers

           20  than it does in plains, self-adjusted, sort of

           21  equilibrium-type streams.

           22      Q.    And would the lower Verde River be a dryland

           23  river?

           24      A.    It most certainly is a dryland river.

           25      Q.    Let's go back to 63.
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            1      A.    Sorry.

            2      Q.    Where did the data come for Slide 63?  Where

            3  did that come from?

            4      A.    The data points represented by the circles

            5  are the recorded annual peak discharges from the USGS

            6  gage for the full period of record at that gage.

            7            And then I have done a standard Log-Pearson

            8  Type III flood frequency analysis, which consists of

            9  basically fitting that probability curve to the data so

           10  that you get a relationship between the return period

           11  or the exceedance probability and the discharge.

           12  Standard procedures that all hydrologists use.

           13            And my numbers that I came up with, my own

           14  independent analysis, are very consistent with the ones

           15  that you spoke about last week with Mr. Hjalmarson.

           16      Q.    Okay.  Anything else on Slide 63?

           17      A.    No.

           18      Q.    Okay.  Is Slide 64 what I was trying to get

           19  to a few minutes ago?

           20      A.    Slide 64 is exactly what you were trying to

           21  get to.

           22            So if you plot those, the real discharges for

           23  the two to five-year event that most geomorphologists

           24  would say is the bankfull discharge, you're very

           25  solidly in the braided category.  So this strongly
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            1  supports the idea that certainly at high flows, the

            2  Verde River, you would expect the lower end of that to

            3  be in the braided range.

            4      Q.    And, again, is this just for the lower

            5  portion of the river?

            6      A.    This is just for the lower portion of the

            7  river, yes.

            8      Q.    Anything else on Slide 64?

            9      A.    No.

           10                 COMMISSIONER ALLEN:  Question.

           11                 THE WITNESS:  Yes.

           12                 COMMISSIONER ALLEN:  Using this

           13  particular diagram, what were the meandering natural

           14  channels that were referred to?

           15                 Are we talking about a specific area, or

           16  are we talking about something that does include the

           17  Southwest, or what?

           18                 THE WITNESS:  I would have to go back to

           19  the original publication to see which streams he

           20  actually -- or they included, Leopold included in the

           21  plot; but I think the meandering streams are probably

           22  eastern, you know, the Mississippi and other smaller

           23  meandering streams.

           24                 I believe there are western streams in

           25  that data set.  I don't know exactly which data points
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            1  those would be.

            2                 COMMISSIONER ALLEN:  Okay.

            3  BY MR. MCGINNIS:

            4      Q.    Okay.  Are we done with Slide 64?

            5      A.    Yes.

            6      Q.    Okay.  Slide 65.

            7      A.    So, again, in his addendum he also

            8  acknowledges that the downstream part of the reach

            9  below Bartlett, Mr. Hjalmarson acknowledges that the

           10  downstream part is a high-gradient system and had a

           11  more braided character with a broader floodplain than

           12  some of the upper reaches.  It was periodically scoured

           13  bare, did not support extensive stands of woody

           14  riparian vegetation.

           15            So, you know, to me, this strongly supports

           16  the conclusions that I've drawn about that portion of

           17  the river.

           18      Q.    So is Slide 65, is that an excerpt from --

           19      A.    That is also an excerpt from Page 42 of

           20  Mr. Hjalmarson's November 14th addendum.

           21      Q.    And it's not necessarily a criticism of your

           22  work?

           23      A.    No.  It's just something that he said that

           24  actually supports what I'm trying to say.

           25      Q.    Okay.  Moving on to Slide 66.
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            1      A.    Okay.  And then so this is sort of the last

            2  portion of the criticism that I wanted to address.

            3            He takes issue with my use of Sites 2 and 3

            4  from our 2003 study and, specifically, that I'm

            5  ignoring the effects of human activity in using those

            6  sites, and claims that they're very different now than

            7  they would have been under the natural conditions and

            8  so my analysis is not relevant to the question that's

            9  before us here.

           10            I certainly acknowledge, and did in my

           11  report, that these sites are affected by the flows and

           12  other human activities.  I also make the point that the

           13  overall geomorphic character of those two reaches is

           14  probably not that different than it was under natural

           15  conditions.

           16            And, in fact, the changes that have occurred

           17  associated, primarily, with the reservoirs at those two

           18  sites would move it in the direction that would make it

           19  more navigable now than it would have been

           20  historically.  And we can think about that by going

           21  back to Dr. Schumm's phase diagram that shows how

           22  rivers respond to the level of energy and the sediment

           23  supply.

           24            In general, higher energy systems, more

           25  water, more sediment load tend to be more -- have a
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            1  more braided character than lower energy systems with a

            2  lower sediment load.

            3      Q.    And you've moved now to -- you were just

            4  talking about Slide 67?

            5      A.    I was talking about Slide 67.

            6      Q.    And that's the old diagram that we've seen

            7  from Dr. Schumm that we talked about Friday?

            8      A.    Yes.  Yes.

            9      Q.    This is Slide 68.

           10      A.    So moving to Slide 68, one of the effects of

           11  the reservoirs is that they tend to remove sediment

           12  from the system.  They trap sediment in the backwater

           13  of the reservoir, and so the sediment supply to the

           14  downstream reaches is reduced.  So that tends to move

           15  you from the lower right portion of the graph back up

           16  towards the upper left, back towards --

           17      Q.    You're now back to Slide 67.

           18      A.    Moving back to Slide 67.

           19            -- back towards a more meandering

           20  single-thread type channel because of the effects of

           21  the sediment trapping in the reservoir.

           22            And, similarly, the magnitude of the flows

           23  that you see in the system, if we move to Slide 69, the

           24  reservoirs tend to reduce the flood peaks that drive

           25  that process, so you have lower energy regime in the


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 9     02/23/2015
                                                                      1967


            1  system, and that has the same effect of moving you from

            2  the lower right towards the upper left in that plot,

            3  more to a single-thread meandering type system.

            4      Q.    So in what you just said, are you saying that

            5  the Verde River is now, necessarily, more navigable

            6  every day of the year than it was before the dams?

            7      A.    No, I am not saying that at all.  I'm just

            8  saying that the geomorphic character of it, because of

            9  the impacts of the human effects that Mr. Hjalmarson

           10  suggests that I discounted, would actually move it more

           11  in the direction of being navigable when there's

           12  sufficient water.

           13      Q.    In terms of flow, are there some days under

           14  current conditions where the flow at the area

           15  downstream from the dams is less than it would have

           16  been under ordinary and natural conditions?

           17      A.    Yes.

           18      Q.    And maybe there's -- are there some days

           19  where the flow might be more than it was under ordinary

           20  and natural conditions?

           21      A.    Undoubtedly, yes.

           22      Q.    Is that all you had for Slide 69?

           23      A.    Yes.

           24      Q.    Okay.  Slide 70.

           25      A.    And then Slide 70 and the subsequent slides
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            1  relate to the final thing that Mr. Hjalmarson took

            2  issue with.  This is related to our Site 1 that's

            3  located just upstream from the tailwater from Horseshoe

            4  Reservoir.  This is Page 43 from his November 14th

            5  addendum.

            6            He suggests that I neglect to mention that

            7  this site lies within the normal water-surface

            8  elevation of Horseshoe Reservoir, and in another

            9  section of the discussion, he actually, if I can go

           10  down to Slide 71 for a moment, he actually says that

           11  the normal water-surface elevation in Horseshoe

           12  Reservoir is at elevation 2,026.  2,026 --

           13      Q.    2,026, is that feet above sea level?

           14      A.    That's feet above sea level.

           15            That's actually the elevation of the top of

           16  the spillway gates.  There's no way that's the normal

           17  water-surface elevation at that site.

           18            He also suggests through the discussion that

           19  the character of that site is very strongly influenced

           20  by the backwater from Horseshoe Reservoir and that that

           21  extends all the way up, and I think he made the

           22  statement that that backwater is actually destroying

           23  Tangle Creek gage.

           24            Mr. Hjalmarson is very mistaken about both of

           25  those factors, as I'll demonstrate here.
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            1      Q.    You're on Slide 71?

            2      A.    So moving back to Slide 71, our site is --

            3  this is actually a copy of the map that Mr. Hjalmarson

            4  included in his addendum.  He has more or less

            5  correctly shown the limits of our surveyed reach.  This

            6  is the tailwater from Horseshoe Reservoir, and he's

            7  showing some arrows for full lake level that, in the

            8  text of his discussion, he actually calls the normal

            9  pool level, and then here's the Tangle Creek gage at

           10  the upstream end.

           11            So moving to Slide 72, I'm showing the layout

           12  of the site, and this is the same location as the

           13  Site 1 that we talked about in my earlier testimony.

           14  The blue lines here are the six cross-sections that we

           15  field surveyed during our data collection.  The Tangle

           16  Creek gage is up here by this scarp in the right valley

           17  wall.  And then we have LiDAR data for the remainder of

           18  that reach that we used for our study.

           19            This, again, on Slide 73, is the minimum bed

           20  elevation profile for that site, the same plot that you

           21  saw before.  So this is Cross-Section 1.  The elevation

           22  there is at about elevation 2,008 above mean sea level,

           23  and it grades up, and the gage is at about 2,034.

           24            If we take the recorded reservoir elevations

           25  for the entire period that the reservoir has been in
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            1  place --

            2      Q.    You're now Slide 74.

            3      A.    I've moved on to 74, Slide 74.

            4            We can develop an elevation duration curve

            5  that basically illustrates the same thing as the flow

            6  duration curves that we looked at earlier.  Shows the

            7  percentage of time during the period that the elevation

            8  of the reservoir equaled or exceeded certain levels.

            9            So what this shows is that our

           10  Cross-Section 1 at that site would have been inundated

           11  or would have been affected by the backwater from

           12  Horseshoe Reservoir somewhere in the range of

           13  12 percent of the time on an annual basis;

           14  Cross-Section 2, about 8 percent of the time; and then

           15  the other cross-sections, it never reached the

           16  elevation that would impact those cross-sections.

           17            So we can superimpose that, those elevations,

           18  on our plot.  I misspoke earlier.  I don't -- I'll

           19  correct it here in a second.

           20            I've moved on to Slide 75.  So

           21  Cross-Section 1, the reservoir elevations get up to

           22  that level about 12 and a half percent of the time;

           23  doesn't quite reach Cross-Section 2 10 percent of the

           24  time; 5 percent of the time we would have some

           25  backwater up to 5; and then a very small percentage of
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            1  the time you actually had flows high enough to inundate

            2  or affect the hydraulics at all of the cross-sections

            3  within the site.  And as you can clearly see, it has

            4  never gotten up to affect the flows at the gage itself.

            5            So the reservoir levels do periodically get

            6  up high enough to affect the hydraulic conditions at

            7  these gages; but in order to understand whether that's

            8  having an impact on the geomorphology of the site, we

            9  need to couple that with the flows in the river at the

           10  times when the reservoir is at this level and think

           11  about whether we could have the types of sediment that

           12  would change the geomorphic character of the reach

           13  coming down the river during those times.

           14      Q.    And you said you had misspoken in prior

           15  testimony.  Did you circle back to that yet?

           16      A.    Yes.  I believe I made the statement earlier

           17  that it never gets high enough to affect the other

           18  cross-sections in the site, and that's not true.  It

           19  does, a few percentage of the time, get high enough

           20  that it affects the hydraulics at all of the

           21  cross-sections at the site, actually.

           22                 COMMISSIONER ALLEN:  Question.

           23                 THE WITNESS:  Yes.

           24                 COMMISSIONER ALLEN:  Back on that.  At

           25  the gage site itself, over the period of record that
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            1  you're using here, has there been any change in the

            2  elevation of that gage?

            3                 THE WITNESS:  There has, and I'm going

            4  to address that in a few minutes.

            5                 COMMISSIONER ALLEN:  Okay.

            6                 THE WITNESS:  Yes.

            7  BY MR. MCGINNIS:

            8      Q.    And you were talking about Slide 75 there,

            9  right?

           10      A.    Yes.

           11            Okay, so let's move down to Slide 76.  This

           12  is a table that I copied out of our 2003 report.  And

           13  one of the things that we did in that report, in that

           14  study, was to quantify the amount of discharge in the

           15  river that is required to have enough energy to

           16  mobilize the gravel and cobble material that control

           17  the morphology of the bed in that area.

           18            And what we found is that at the very -- at

           19  the most mobile locations within the site, which would

           20  be down in the low flow channel where you have small

           21  gravel bars that probably form during the recession

           22  flows, those cobbles would begin to mobilize at around

           23  4,600, 5,000 cubic feet per second.  The bulk of the

           24  site would not mobilize until you get up to somewhere

           25  in the range of 20 to 25 to 28,000 cubic feet per
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            1  second.

            2      Q.    And just to step back a second, okay, let's

            3  talk about what it means for something to mobilize.

            4      A.    Right.  So if you can imagine, this is a very

            5  coarse-grained system.  The bed is made up of cobbles,

            6  gravel, large particles.  It takes a certain amount of

            7  energy in the river to actually cause those particles

            8  to move.  And if the river doesn't have enough energy

            9  to move those particles, it can't reshape the bed, so

           10  the water essentially just flows over the top of the

           11  cobbles.  We would call that an armored condition, is a

           12  common geomorphic term for that.

           13            So the critical discharge that I show in this

           14  table is the discharge at which the median size of that

           15  material would just begin to move; in other words, the

           16  bed would just begin to mobilize.  If you stood there

           17  and watched it for a really long time, you would see

           18  one rock pop out and then maybe some minutes later you

           19  would see another rock.  You wouldn't see wholesale

           20  movement of the bed; just barely getting ready to move.

           21            So that takes discharges in the 5,000 to

           22  25,000 range, generally, depending on where you are in

           23  the reach.

           24            To have enough movement that you could

           25  actually adjust the bed, carry sediment down, deposit
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            1  it, shift the low flow channel around and so on, you

            2  need considerably more water than that.  And our

            3  analysis showed that you would need discharges in the

            4  range of 10,000 to 60,000 cubic feet per second to

            5  actually mobilize enough of the bed so that you could

            6  do geomorphic work and change the character of the bed.

            7      Q.    And here on Slide 76 you have highlighted the

            8  data for Site 1?

            9      A.    Site 1, yes.

           10      Q.    And your Site 1, is that the one the farthest

           11  upriver?

           12      A.    This is the one that Mr. Hjalmarson

           13  criticized me for using when it's being strongly

           14  influenced by the backwater from the reservoir, which

           15  is actually not the case.

           16            So if we move to the next slide, this is a

           17  somewhat messy plot.  It shows all of the measured

           18  daily water-surface elevations during the period of

           19  record at the Tangle Creek gage.  The horizontal axis

           20  is the recorded mean daily discharge at the Tangle

           21  Creek gage.  So this is the amount of water that's

           22  coming down the river into the reservoir, and the

           23  vertical axis is the elevation of the water surface in

           24  the reservoir.

           25      Q.    And this is Slide 77?
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            1      A.    This is Slide 77.

            2            The two horizontal red lines at the top

            3  represent -- the bottom line is the elevation that

            4  corresponds to the minimum bed elevation at our most

            5  downstream cross-section, and then the top red line

            6  corresponds to the minimum bed elevation in our

            7  Cross-Section 2.

            8            So you can see that the vast majority of the

            9  data points plot well below both of those lines.  The

           10  reservoir doesn't get up to that level very often.  And

           11  I gave you the percentages; about 12 percent of the

           12  time for the Cross-Section 1 and something like

           13  8 percent of the time for Cross-Section 2.

           14            The vertical lines on here -- so in order for

           15  the reservoir to be having a substantive effect on the

           16  character of the bed in those reaches, you have to have

           17  a combination of water high enough to affect the

           18  hydraulics and enough water coming down the river to be

           19  carrying cobbles and sediment into the reach to be

           20  affected by that backwater.

           21            And so the upper right corner is basically

           22  the suite of times when there could have possibly been

           23  enough water coming down the river to be moving

           24  sediment while the reservoir was high enough.

           25            And here we see that it's a very, very rare
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            1  occurrence.  The two dashed lines are the range of

            2  discharges to have incipient motion, just barely enough

            3  energy to move the material.  The two solid lines are

            4  what I called the measurable transport rates, enough to

            5  cause adjustment.

            6            And so you see way less than 1 percent of the

            7  time do you have enough flow in there that it could

            8  have affected the morphology of those reaches.

            9            And so my conclusion from this is, yes,

           10  during the periods when the reservoir is way up there

           11  and we have some sand moving down the system that's

           12  bouncing over the top of the cobbles, some of that sand

           13  may have been deposited, and immediately when the river

           14  drops back down below that level or the reservoir drops

           15  below that level, the sand will flush out and you're

           16  right back to the cobble material.

           17            It's very rare that you have enough energy

           18  coming down the river to bring cobbles into the system

           19  and actually have that affect the morphology of that

           20  particular reach.

           21      Q.    So on this Slide 77, for the period of time

           22  when, on the vertical axis, you're above 2,010 --

           23      A.    Right.

           24      Q.    -- and going over to the right, so between

           25  2,010 and 2,030 on the vertical axis and between 100
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            1  and -- I don't know what that is -- 7 or 800 on the

            2  horizontal axis, that square up there in the upper

            3  left, what's going on in those times?

            4      A.    You're talking about in this area?

            5      Q.    Yes.

            6      A.    Okay, this would be less than 1,000 cfs.  The

            7  water is simply coming down.  It's probably carrying

            8  some sand.  The river carries sand even during low

            9  periods.  That sand may drop out in portions of our

           10  study site, but it would only be deposited on top of

           11  the relatively armored bed.  And as soon as the

           12  reservoir level drops below that level, that sand would

           13  be entrained and carried farther down into the

           14  reservoir.

           15            Essentially, all of the sediment that's been

           16  captured in Horseshoe Reservoir is well downstream from

           17  our site, and so we have just a very few data points

           18  where you have the right combination of flows and

           19  reservoir level that it could have affected our site.

           20      Q.    So going back to Mr. Hjalmarson's criticism,

           21  would you agree with him that there is some amount of

           22  time where the reservoir's full, there's water coming

           23  down, and it would affect your Site 1?

           24      A.    There are times when the reservoir would

           25  affect the lower end of our site hydraulically, yes.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 9     02/23/2015
                                                                      1978


            1      Q.    And based on the numbers in the upper

            2  right-hand corner of Slide 77, those are all in the

            3  1 percent of the time range?

            4      A.    Much less than 1 percent in most cases; very

            5  rarely.

            6      Q.    Anything else on Slide 77?

            7      A.    No.

            8      Q.    Okay.  Slide 78.

            9      A.    So this series of slides will get directly to

           10  Mr. Allen's question.

           11            Mr. Hjalmarson, again, claims that the

           12  deposition in Horseshoe Reservoir is destroying the

           13  Tangle Creek gage; and he uses, as his justification

           14  for that, the fact that we have had almost a 6 foot

           15  increase in the base level gage readings at that site

           16  since 1948.

           17      Q.    And when you talk about base level gages, are

           18  you talking about the dirt or the water?

           19      A.    Well, it's both.  The gage datum, I guess is

           20  the best way to say it, has increased over time at that

           21  location.

           22      Q.    So both the bed of the river and the height

           23  of the water?

           24      A.    Portions of the bed of the river and the

           25  height of the water that's measured by the stilling
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            1  well at that gage have gone up over time.  And so if

            2  you are not careful to look at what's really happening

            3  there, it's very logical to assume that that's related

            4  to deposition and the backwater from Horseshoe

            5  Reservoir.

            6            In fact --

            7      Q.    This is Slide 79 now.

            8      A.    -- moving to Slide 79, the changes that occur

            9  there have absolutely nothing to do with Horseshoe

           10  Reservoir.  The changes happen at two distinct times;

           11  one during the 1993 flood.  Prior to the 1993 flood,

           12  the rating curve at that gage was actually quite stable

           13  for a long period going, back, I believe, to the time

           14  the reservoir was closed.  So during the '93 flood, we

           15  had an abrupt change of a couple of feet in the base

           16  level at the gage.  And then during the late 2004

           17  flood, we had an additional increase that happened

           18  abruptly during that flood.  And you can see that very

           19  clearly in this plot, and I'll show another plot in a

           20  few minutes that also illustrates it.

           21            The data that are plotted here, the

           22  horizontal axis is the discharge in the river.  The

           23  vertical axis is the measured gage height at the gage.

           24  So each of these points is a flow that was physically

           25  measured by the U.S. geologic survey.  The gage height
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            1  was physically measured, and we can correlate the two

            2  and plot them up.

            3            And we see prior to 1992 we have a fairly

            4  tight grouping, a nice relationship with discharge.

            5  Between '93 and 2004, it's a little bit more messy, but

            6  it jumps up a couple of feet.  And as you get to the

            7  higher flows, it predicts very similar stages for a

            8  given discharge at the higher flows.  And then after

            9  2004, we've jumped up another couple of feet with the

           10  low flow stages at that gage.

           11      Q.    Okay.  Anything else on Slide 79?

           12      A.    No.

           13      Q.    Slide 80.

           14      A.    Again, if you look at the specific dates of

           15  those measurements, the abrupt increase happened from

           16  right before the flood to right after the flood in

           17  1993, right before the flood in 2004, to right after

           18  the flood in early 2005.

           19            The 1993 flood was the largest flood in the

           20  Tangle Creek record.  It was about 145,000 cubic feet

           21  per second.  The 2004 flood was a bit lower.  It was

           22  about 63,000 cubic feet per second.

           23      Q.    Okay.  Moving on to Slide 81.

           24      A.    Slide 81 is just another way of looking at

           25  the data.  This is a cluster of all of the gage
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            1  measurements.  We see that, actually, there might even

            2  be a slight downward trend in the water-surface

            3  elevations at that location prior to 1991.  Then we

            4  have the flood occurred right in that gap.  It jumped

            5  up.  Then we have the scatter in those data points is

            6  related to the discharge in the river at that time.

            7  Again, appears that there's a slight downward trend,

            8  and then it jumped up again in 2004, and then it's been

            9  fairly stable since that time.

           10            If this was caused by deposition in the

           11  backwater of the reservoir, you would have seen a

           12  progressive increase in the stages over time.  You

           13  wouldn't see this.  You might see abrupt changes during

           14  floods, because that's when the bulk of the sediment

           15  would come in, but it would have happened at virtually

           16  every flood that happened historically, and so you

           17  would see a more progressive change in the stages at

           18  that location.

           19            So the obvious question is why did that

           20  happen then if it doesn't have anything to do with the

           21  operations, the reservoir levels in Horseshoe

           22  Reservoir.

           23      Q.    You're now on Slide 82.

           24      A.    So if we move to Slide 82, I've tried to find

           25  aerial photographs that bracket, as best I can, those
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            1  two time periods.  I've also had some extensive

            2  discussions with the USGS field people who operate this

            3  gage, and the Salt River Project hydrographers, to try

            4  to understand what's happening here, because when I did

            5  the fieldwork back in 2002, I saw no evidence that this

            6  site was impacted by the reservoir, and I was actually

            7  quite surprised at this.

            8            It turns out that what is happening here,

            9  prior to 1992, the river, it came down through the

           10  bridge and the construction that's upstream from here,

           11  cut across the valley, and then it was incised along

           12  this erosion-resistant material along the right side.

           13  So the low flow channel was cut down along the side of

           14  this large cobble bar.

           15            So this is prior to the 1993 flood, and you

           16  see you've got a single-thread channel that runs along.

           17  There's a bit of riparian material along the side.

           18            If we jump forward, 1997, this is kind of a

           19  crummy photograph, but it's the best one I can find

           20  after the '93 flood.  You see all of a sudden this area

           21  where the gage is is flooded out.  What happened is a

           22  slug of sediment came down the river during that really

           23  high flow in '93, and it essentially filled in the low

           24  flow channel right in this area along where the gage

           25  is.
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            1      Q.    You're now on Slide 83?

            2      A.    On Slide 83.

            3            This dark area is all basically inundated

            4  portion of the flood, of the side of the gravel bar.

            5            This portion, the elevations there are very

            6  similar to what they were before the flood.  So it's

            7  just a local deposit that filled in the low flow

            8  channel and pushed it out away from the valley wall.

            9      Q.    Let's go back a second.

           10      A.    Sorry.

           11      Q.    On Slide 83, what you were pointing at toward

           12  the end there was the area around the gage?

           13      A.    Yes.  So here's the location of the gage, and

           14  the stilling well, where they take their measurements,

           15  used to be right adjacent to the gage in the low flow

           16  channel.  They have had to move it out now into that

           17  inundated area up on that higher surface.

           18      Q.    What's a stilling well?

           19      A.    Well, it's the end of the line where the

           20  pressure that's being read by the gage is being read.

           21  It's the location where the pressure that represents

           22  the water surface is being read.

           23      Q.    Okay.  I'm sorry, I interrupted you.  You

           24  were talking about Slide 83.  Are we onto Slide 84 now?

           25      A.    So moving on to Slide 84, this is 2002, much
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            1  clearer photograph, and it basically illustrates the

            2  point that I've made much better.  You've had water out

            3  on this surface now for some time, so you've got a --

            4  essentially irrigated the side of the cobble bar.

            5  We've got a much more robust riparian zone.  This,

            6  right in the center of the photograph, red dot is the

            7  location of the gage.  The point that they take their

            8  readings is here.  And the water actually shoals back

            9  through these trees and drops back down into that low

           10  flow channel at essentially the same elevation that

           11  it's always been.

           12            Then if we move on, Slide 85 is 2006, right

           13  after the flood.  Primarily because of the presence of

           14  all the riparian vegetation from the irrigation of that

           15  surface, more sediment came down the river and caused

           16  that to build up even more in that area.  And so that's

           17  the cause of the abrupt increase in the stages that

           18  occurred during the late 2004 flood.

           19            And, actually, if we take -- I've got a

           20  Google Earth image here that illustrates, I think,

           21  allows you to see in an oblique way what I'm talking

           22  about here.  We're looking upstream -- this is

           23  Slide 86. -- through the site.  This is the ponded area

           24  off to the right side.  The view is looking upstream on

           25  the right of the gage in this image.  They're measuring
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            1  the water-surface elevation in that sort of ponded

            2  area, and you can see where the dark water connects

            3  into the vegetation.  There's a riffle or a shoal

            4  there.  The water comes down onto the bar and then it

            5  drops back down into the low flow channel.

            6            The elevations in this part of the low flow

            7  channel are essentially the same as they've always been

            8  in that area, at least during the recorded period.

            9      Q.    So let's stop here at Slide 86 and make sure

           10  we understand what your testimony is today.

           11            Is it your testimony that the floods in 1993

           12  and 2003 changed the bed of the channel or location of

           13  the bed of the channel at the area of that gage?

           14      A.    They caused a local change in the bed

           15  elevation, a very localized change, that caused those

           16  shifts in the rating curve that have absolutely nothing

           17  to do with the presence of Horseshoe Reservoir.

           18      Q.    So the differences in the elevations were

           19  based upon the floods; not from inundation --

           20      A.    That's correct.

           21      Q.    -- from the reservoir?

           22      A.    That's correct.

           23      Q.    And for purposes of Mr. Hjalmarson's

           24  criticisms of your report, what does that mean then?

           25      A.    What it means is that the -- his specific
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            1  criticism was that we shouldn't be talking about that

            2  site because the characteristics of it are affected by

            3  the presence of the reservoir.

            4            And as I have shown here, the reservoir has a

            5  very, very limited effect on the character of our study

            6  site.  He also made the statement that the reservoir is

            7  destroying the gage; and that, in fact, is not the

            8  case.

            9      Q.    And you think the gage -- the impacts on the

           10  gage happened because of the flood?

           11      A.    They happened because of flood.  They didn't

           12  have anything to do with the reservoir.

           13      Q.    Okay.  Anything else on Slide 86?

           14      A.    No.

           15                 COMMISSIONER ALLEN:  Just a quick

           16  question --

           17                 THE WITNESS:  Sure.

           18                 COMMISSIONER ALLEN: -- in that regard.

           19                 What was the elevation of the reservoir

           20  at the time of the flooding?  In other words, it was

           21  above the spillway, and the flow that occurred was

           22  actually greater.  So what's the difference in the

           23  elevation between the spillway and the time when the

           24  flooding occurred?

           25                 THE WITNESS:  I have some plots in my
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            1  files that we can look at later, if you would like, but

            2  there was a short period of time during the '93, during

            3  the recession limb, when there was a substantial amount

            4  of water coming down the river, and the reservoir was

            5  up in the range of our Cross-Sections 3 and 4, roughly,

            6  but still well below the level of the gage.

            7                 COMMISSIONER ALLEN:  And your contention

            8  then is that the fact that the elevation was below the

            9  level of the gage had no effect on the sediment that

           10  was being deposited at that particular point?

           11                 THE WITNESS:  That's correct.  The head

           12  of the -- the backwater from the reservoir was probably

           13  a half mile or so downstream from here.

           14                 COMMISSIONER ALLEN:  And yet the

           15  sediment builds up incrementally as it moves back up

           16  the channel.  So in spite of the fact that it was not

           17  at the elevation of the flooding in the reservoir,

           18  there could still have been some impact, could it not

           19  have been, on the elevation at the gage site?

           20                 THE WITNESS:  It could have, but the

           21  main point is it didn't in this case, because the

           22  incised part of the channel, prior to -- sorry.  Prior

           23  to 1993, the channel came down and it ran hard against

           24  this valley wall.

           25                 COMMISSIONER ALLEN:  Right.
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            1                 THE WITNESS:  So it was incised like

            2  this.  The change in elevation is associated with

            3  pushing the flow -- filling in this part of the low

            4  flow channel and pushing it out over onto the surface

            5  of that bar.

            6                 If your proposition were correct, this

            7  would have filled in as well.

            8                 COMMISSIONER ALLEN:  What is the -- what

            9  would be the impact of low flow on the maintenance of

           10  that low flow channel, in terms of degrading it?

           11                 THE WITNESS:  Very little, actually.  If

           12  you had some sands deposited in there, the low flow

           13  might entrain those and carry them away; but otherwise,

           14  at lower flows, that's a very coarse-grained area.

           15  It's cobble and gravel in the bed of the stream and,

           16  essentially, the water is just running over the top of

           17  the larger rocks.  It doesn't move them around.

           18  Doesn't have the ability to cause it to incise.

           19                 COMMISSIONER ALLEN:  Okay.

           20  BY MR. MCGINNIS:

           21      Q.    Anything else on Slide 86?

           22      A.    No.

           23      Q.    Let's go to Slide 87.

           24      A.    So just to sum up, this is the same slide we

           25  saw earlier.  There's nothing about Mr. Hjalmarson's
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            1  criticism -- first of all, he's wrong in most of the

            2  things that he said or all of the things that he said;

            3  and in going back and taking a critical look at his

            4  criticisms, I saw nothing there that would change my

            5  opinion about whether or not the Verde River would have

            6  been susceptible to navigation at the date of

            7  statehood.

            8      Q.    And when you say Mr. Hjalmarson was wrong in

            9  all the things he said, are you referring specifically

           10  to the things he said about your work?

           11      A.    The things that he said about the work that I

           12  specifically addressed in this presentation.

           13      Q.    And were you present for the hearing in

           14  December and, also, last week?

           15      A.    I was.

           16      Q.    Okay.  Were you here every day in December,

           17  or did you miss --

           18      A.    I think I missed the last half of the last

           19  day.

           20      Q.    Has anything you've heard in the nine or ten

           21  days of this hearing so far changed your opinion about

           22  the susceptibility of the Verde River to navigation in

           23  its ordinary and natural condition?

           24      A.    No.

           25      Q.    And just to circle back again, on Segments 3,
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            1  4, and 5, was that the primary focus of your work --

            2      A.    Yes.

            3      Q.    -- was Segments 3, 4, and 5?

            4      A.    Yes, it was.

            5      Q.    And your opinions on Segments 1 and 2, is

            6  that based more on reliance upon other evidence that

            7  you've read and heard during the hearing?

            8      A.    That's correct.

            9                 MR. MCGINNIS:  No further questions,

           10  Mr. Chairman.

           11                 CHAIRMAN NOBLE:  Yes.  Do the

           12  Commissioners have any questions for Dr. Mussetter?

           13                 Any other questions?

           14                 Well, I guess then Dr. Mussetter can be

           15  excused?

           16                 MR. HELM:  You've heard of the doctrine

           17  of the fat chance, haven't you?

           18                 CHAIRMAN NOBLE:  Is it related to

           19  sausage?

           20                 MR. HELM:  Are we going to make some?

           21                 CHAIRMAN NOBLE:  Who's up first?

           22                 MS. HERNBRODE:  That would be me,

           23  Mr. Chairman.

           24                 So, Mr. Chairman, after lunch I will

           25  have some questions on some other things that I would
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            1  like to talk to Dr. Mussetter about.  Pursuant to your

            2  request, I've provided that presentation on that thumb

            3  drive.  They're all things that are already in

            4  evidence, and everybody else will see them on the

            5  screen, but so that you can look at them on your

            6  screen, I've given you a copy.

            7                 For the period up till lunch, I'm just

            8  going to talk to Dr. Mussetter about what he has in his

            9  PowerPoint.

           10                 CHAIRMAN NOBLE:  Thank you.  Please

           11  proceed.

           12

           13                    CROSS-EXAMINATION

           14  BY MS. HERNBRODE:

           15      Q.    Good morning, Dr. Mussetter.

           16      A.    Good morning.

           17      Q.    In case you've forgotten in the last

           18  15 minutes, I'm Joy Hernbrode, representing the State

           19  Land Department.

           20            Can you go to your Slide 3, please?

           21                 CHAIRMAN NOBLE:  You mean the one where

           22  he signs in?  Sorry.

           23  BY MS. HERNBRODE:

           24      Q.    Okay, and this is a quote or a partial quote

           25  from PPL Montana; is that correct?
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            1      A.    That's correct.

            2      Q.    I would like to show you sort of the rest of

            3  that paragraph from that same case, and for the folks

            4  playing along in the audience, we are PPL Montana

            5  versus Montana, 132 Supreme Court 1215, pin site 1233.

            6            We'll start right there.  I'm going to read

            7  some of it and ask you if I've read it correctly.

            8            "True, river segments are navigable not only

            9  if they were used, but also if they were susceptible to

           10  being used, as highways of commerce at the time of

           11  statehood."  I'm going to leave out all the cites.

           12            "Evidence of recreational use, depending on

           13  its nature, may bear upon susceptibility of commercial

           14  use at the time of statehood.  Similarly, poststatehood

           15  evidence, depending on its nature, may show

           16  susceptibility of use at the time of statehood."

           17            Is that correct, leaving out all of the stuff

           18  in parens from the other cites?

           19      A.    Yes, I believe you read that correctly.

           20      Q.    Okay.  Thank you.

           21            Can you go to Slide 4.  This is your channel

           22  classification, and you talked about that both Friday

           23  and today a little bit.  Can you tell me, for Segment 3

           24  of the Verde River, where, in your opinion, it falls on

           25  that graph?


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 9     02/23/2015
                                                                      1993


            1      A.    I think I said a couple of times Segment 3

            2  probably doesn't fall on this graph.  It's controlled

            3  by factors that aren't specifically addressed here.

            4      Q.    Okay.  How about Segment 4?  Same answer?

            5      A.    Same answer.

            6      Q.    Okay.  So Segment 5?

            7      A.    Segment 5 fits in the lower right portion of

            8  the graph.

            9      Q.    There's a lot of stuff in the lower right

           10  portion.

           11      A.    Sure.

           12      Q.    And I understand that these drawings don't

           13  necessarily describe a real river on the ground that is

           14  variable over its course; but would you say that 3b, 4,

           15  or 5 most closely resembles what the Verde River looks

           16  like in Segment 5?

           17      A.    It depends on the magnitude of the flows.  It

           18  also depends on the specific time when you look at the

           19  river.  But it would be somewhere in the range --

           20  somewhere in that range; 4, primarily.

           21      Q.    And this graph is intended to show how rivers

           22  tend to be, but not necessarily how they are?  You can

           23  plot a river that you had never seen before on this

           24  graph, go out and look at it, and go, hmm, well, there

           25  must be some other factors in place because it doesn't
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            1  really fall where I thought it would be.

            2            You're looking confused.

            3      A.    I'm not sure I heard a question.

            4      Q.    Okay.  So this graph, I believe you said on

            5  Friday, that this graph shows where a river tends to

            6  be, based on the channel pattern and relative

            7  stability.  You could have a theoretical river and

            8  figure out kind of where you think it would fall.  If

            9  you knew some information about a river, but had never

           10  seen it, you could say, okay, well, I think it's

           11  probably going to be a 3b river when I go out and look

           12  at it.  Right?

           13      A.    Well, the difficulty I have with your

           14  question is there's really very little on this graph

           15  that allows you to quantify.  So I don't know that this

           16  allows you to predict what a particular river would

           17  look like.  It gives you sort of a framework for

           18  explaining why certain rivers look the way they do.

           19      Q.    Okay.  Let's move on to Slide 7.  So on this

           20  river -- and did you tell us what river this was?  I

           21  forget.

           22      A.    Yes.  This is the Platte River.

           23      Q.    So on the Platte here, is there a 2 to 3 foot

           24  deep channel where you could put a boat?

           25      A.    You could probably float a boat in portions
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            1  of the reach.  Over against this right bank, it tends

            2  to be a bit deep at this specific cross-section.

            3      Q.    So if this cross-section is generally

            4  representative of the rest of the river, there is a

            5  place in this braided river you could put a boat?

            6      A.    You could float a boat at that specific

            7  location.

            8      Q.    Okay.  Can you move on to next slide,

            9  Slide 8?

           10      A.    Sure.

           11      Q.    Do you know if this river has been deemed

           12  navigable?

           13      A.    I don't actually know.

           14      Q.    And what river is this, again?

           15      A.    This is the Copper River in Alaska.

           16      Q.    Okay.  Does the Verde ever have extreme

           17  braiding like this?

           18            I believe you characterized this as extreme

           19  braiding; is that correct?

           20      A.    I probably said that, yes.

           21      Q.    Does the Verde ever have extreme braiding

           22  like this?  And, again, we're just talking about

           23  Segment 5, I believe.

           24      A.    Right.  I would say it probably doesn't ever

           25  reach the extreme nature that you see in this
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            1  particular photograph.

            2      Q.    Okay.  When you're talking about Graf and the

            3  characteristics of dryland channels, there are dryland

            4  channels in states other than Arizona, correct?

            5      A.    Sure.

            6      Q.    What states generally have dryland channels?

            7      A.    Well, I would say in the United States it's

            8  generally the Southwestern states.

            9      Q.    So Utah?

           10      A.    There are dryland channels in Utah.

           11      Q.    California?

           12      A.    Yes.

           13      Q.    New Mexico?

           14      A.    Yes.

           15      Q.    Nevada?

           16      A.    Yes.

           17      Q.    And it's your opinion that the movement of

           18  dryland rivers precludes navigation?

           19      A.    The movement of dryland rivers?

           20      Q.    The fact that a dryland channel is unstable

           21  and moves around precludes navigation?

           22      A.    No, that's not my opinion.

           23      Q.    Okay.  I'm sorry.  I thought I read that in

           24  your report.

           25            So all of those states that have dryland
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            1  rivers have navigable rivers, and some of those rivers

            2  may be dryland rivers; but there's nothing inherently

            3  about a dryland river that says, no, you can't navigate

            4  it?

            5      A.    The fact that it's a dryland river does not

            6  preclude navigation.

            7      Q.    Okay.  That would have been a better

            8  question.  Thank you.

            9            So I think you've opined that the Verde

           10  certainly has a tendency to multiple flow paths during

           11  floods?

           12      A.    Yes.

           13      Q.    Okay.  But it goes back to a primarily single

           14  channel?

           15      A.    In some areas.

           16      Q.    How much of the river -- again, we're just

           17  talking about Segment 5, correct?

           18      A.    Right.

           19      Q.    So how much, what percentage of Segment 5

           20  would you say is likely to have multiple channels in a

           21  non-flood stage?

           22      A.    Are we talking about current conditions or

           23  natural conditions?

           24      Q.    Let's talk about both.  Let's talk about

           25  under natural conditions first.
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            1      A.    I haven't quantified that.  I couldn't give

            2  you a number.

            3      Q.    Less than 50 percent?

            4      A.    I couldn't give you a number.

            5      Q.    Okay.  How about under current conditions?

            6      A.    I think, as I testified earlier this morning,

            7  it probably has more of a tendency now to have more

            8  single-thread reaches just because of the effect of the

            9  reservoir regulation and the flows.  It has a more

           10  stable riparian corridor.

           11      Q.    But -- so how much of the river would you

           12  characterize now, though, as braided?

           13      A.    I haven't quantified that.

           14      Q.    Okay.  But you were here for the flyover?

           15      A.    I was.

           16      Q.    Did you see a lot of braiding in this

           17  segment?

           18      A.    I saw many places with multiple channels.

           19      Q.    In your opinion, if there's more than one

           20  channel, that's a braid?

           21      A.    Not necessarily.

           22      Q.    Can you tell me how you determined whether a

           23  river is braided or not?

           24      A.    Well, there are many split flow reaches.  I

           25  think at one point this morning I characterized this


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 9     02/23/2015
                                                                      1999


            1  reach of the river as an island-braided system.  So you

            2  can have more than one channel that are separated by

            3  vegetated bars, vegetated islands.  That, from a

            4  hydraulic perspective, I would probably more correctly

            5  call that a split flow reach, as opposed to a reach

            6  like some of the ones you saw where you have water

            7  shoaling over a shoal bar and you've got multiple

            8  fingers of flow going out over that shoal bar.

            9      Q.    So you would need to see three or four

           10  channels over a large percentage of the river to

           11  characterize it as braided or --

           12      A.    I wouldn't quantify the number of braids,

           13  number of individual channels.  More than one.

           14      Q.    You know it when you see it?

           15      A.    I think I would know it when I see it, yes.

           16                 CHAIRMAN NOBLE:  You know, I think it's

           17  about time for lunch.  I think I was at that trial.  I

           18  think Judge Hardy was trying to make that decision on I

           19  Am Curious (Yellow).

           20                 MS. HERNBRODE:  When should we be back

           21  from lunch, Mr. Chairman?

           22                 CHAIRMAN NOBLE:  1:30.

           23                 (A lunch recess was taken from

           24  11:45 a.m. to 1:30 p.m.)

           25                 CHAIRMAN NOBLE:  Let the record reflect
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            1  the presence of the Commissioners.

            2                 Joy.

            3  BY MS. HERNBRODE:

            4      Q.    Thank you, Mr. Chairman.

            5            All right.  Can you get your PowerPoint back

            6  up here?  I'm sorry, I forgot the exhibit number for

            7  that latest PowerPoint.  Do you know it?

            8                 MR. MCGINNIS:  X060, I think.

            9  BY MS. HERNBRODE:

           10      Q.    Okay, X060, and can you go to Slide 6.

           11            I think you said on direct this is the

           12  Mosquito Fork; is that correct?

           13      A.    It is.

           14      Q.    And you have a navigability opinion on the

           15  Mosquito Fork for some other folks?

           16      A.    I do.

           17      Q.    What type of boat and draft did you opine was

           18  necessary to show navigability on the Mosquito Fork?

           19      A.    Well, first of all, the boat that I used for

           20  the criteria boat on the Mosquito Fork was not my

           21  opinion as to which boat it was.

           22      Q.    Okay.

           23      A.    That was the historian that we're working

           24  with's opinion as to what type of boat.

           25      Q.    Okay.
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            1      A.    But having said that, I specifically looked

            2  at two types of boats.  One was a poling boat, which

            3  was a wooden boat.  The particular one I looked at was

            4  roughly 20 feet long, 5 feet wide at the beam.

            5            The other boat that I looked at was a power

            6  boat, slightly larger, about 30 feet in length, and

            7  powered by an outboard motor.

            8      Q.    And for the poling boat, what kind of draft

            9  does that boat require?

           10      A.    I'm trying to remember the exact numbers now.

           11      Q.    Does 13 sound about right?

           12      A.    That sounds about right.

           13      Q.    So 13 inches?

           14      A.    Yeah.

           15      Q.    And the tonnage that that boat carries?

           16      A.    The weight of the cargo that we were to --

           17  that I was -- well, that came from the opinion of the

           18  historian that I was working with would be a minimum of

           19  a ton.

           20      Q.    Okay.  Let's move on to Slide 15.

           21            These are a little more difficult.

           22      A.    Oh, that's tough.

           23                 MR. BREEDLOVE:  Do you want me to get

           24  the blinds?

           25                 MR. SLADE:  Or I can turn the lights
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            1  down.

            2  BY MS. HERNBRODE:

            3      Q.    Where did your rapid classifications come

            4  from on this slide?

            5      A.    That came from the U.S. Forest Service

            6  document.  Let me see.  The Forest Service Boater's

            7  Guide for the Verde River.

            8      Q.    Do you know how the Williams Guide classified

            9  these rapids?

           10      A.    No, I have not looked at that.

           11      Q.    Okay.  Can you move to Slide 17.

           12            You got this off that website that's there on

           13  the bottom?

           14      A.    Yes.

           15      Q.    And can you read the text that is along the

           16  top of this photo?

           17      A.    Yes.

           18      Q.    Would you please read it?  Sorry.

           19      A.    Yes, I can read it, and I will.

           20      Q.    Thank you.

           21      A.    It says "Prefalls Rapid, Class III, appears

           22  suddenly, making it hard to scout.  Supposedly you can

           23  stop well upstream and scout left.  In any case, it is

           24  steep but not tricky."

           25      Q.    And this text was written by some guys, I
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            1  think you said, who actually have run this river?

            2      A.    I assume they have, yes.

            3      Q.    Okay.  Go on to 18 there.

            4            And will you read the text at the top of this

            5  one?

            6      A.    Yes, I will.

            7            "Verde Falls, Class V, scout left."

            8      Q.    Class V?

            9      A.    Sorry, Class IV.  Excuse me.

           10      Q.    Good try, but no.

           11      A.    Would you like me to continue?

           12      Q.    Please keep going, yes.

           13      A.    "The no-stopping zone for eagle habitat

           14  starts just upstream, but you must stop to scout or

           15  portage this rapid, so the sign seems out of place.

           16  Different guidebooks say The Falls is either 5 feet or

           17  8 feet high.  Both statements might be true at

           18  different water levels.  At ultra low flows The Falls

           19  is too rocky to run.  At minimum recommended flows, far

           20  right is relatively straightforward.  As flow

           21  increases, alternate routes become available on the

           22  left.  At high flows (see YouTube videos) the holes are

           23  truly monstrous."

           24      Q.    Okay.  Thank you.  And then Slide 19.  And

           25  will you read the top of this one?
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            1      A.    Yes, I will.

            2            "Rock Garden Rapid, a long series of moderate

            3  rock slaloms.  The no-stopping zone for eagle habitat

            4  ends shortly below this rapid.  A USFS recommended

            5  campsite is at mile 4.5 on the left."

            6      Q.    And they don't mention needing to scout Rock

            7  Garden Rapid?

            8      A.    I don't see any mention of that here.

            9      Q.    Okay.  Slide 20, please.  Will you read the

           10  text at the top of this one?

           11      A.    Yes.

           12            "Punk Rock Rapid, AKA Turkey Gobbler,

           13  Class III+.  At low flows this rapid is very rocky,

           14  making it hard to work left.  At high flows the water

           15  moves strongly into a midstream trap rock.  Supposedly

           16  the scout is from the right bank, but from the top this

           17  looks like any other generic Class II rapid on the

           18  Verde.  If you neglect to stop and scout, just make

           19  sure to go far left."

           20      Q.    Okay.  And then could you go to Slide 21.

           21            So you don't have any photos from that same

           22  website for Black Hole Rapid, correct?

           23      A.    No.

           24      Q.    Is it because they didn't have it listed on

           25  their website?
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            1      A.    I don't recall if they had one or not.  I

            2  included the other ones just as illustrations.

            3      Q.    Okay.  Can you go to Slide 26, and this is

            4  your rapid map for Segment 4, correct?

            5      A.    Yes.

            6      Q.    And did you read the section of the Williams

            7  Guide that applies to this segment?

            8      A.    I'm not familiar with what the Williams Guide

            9  says about this section.

           10      Q.    Okay.  And did you get your classifications

           11  from the same place on this one, from the Forest

           12  Service Guide?

           13      A.    Yes.

           14      Q.    So you would disagree then with Mr. Burtell

           15  about the number and ratings of rapids in this segment?

           16      A.    I don't know what Mr. Burtell had to say

           17  about it.  I don't recall.

           18      Q.    Okay.  He used the Williams Guide.

           19      A.    Okay.

           20      Q.    So how do you explain the sort of difference

           21  between those two guides?  Are different rapids

           22  differently classified at different water levels?

           23      A.    Could be different water levels.  Could be

           24  different people's viewpoint on how challenging it is

           25  with modern recreational boats to paddle those rapids.
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            1      Q.    Move to Slide 33.

            2      A.    Okay.

            3      Q.    This is the photo of your Study Site 1 for

            4  the MEI 2003 study, correct?

            5      A.    Yes.

            6      Q.    And you talked about one hydraulic control on

            7  the downstream end of your site.  Are there other

            8  controls within the site?

            9      A.    Yes.  It varies with water level, but the

           10  riffles within the reach are hydraulic controls,

           11  particularly at low flows.

           12      Q.    But most of the site is pool?  In terms of

           13  like how many feet is pool and how many feet is riffle,

           14  is most of this site pool?

           15      A.    More of this site would be in the pool

           16  category than the riffle category.

           17      Q.    And that's common sort of river-wide; more of

           18  the river is in pools than in riffles?

           19      A.    I think that's fair.

           20      Q.    Slide 34.  So I think you said -- I can't

           21  read it from here, but this reflects between 250 and

           22  300 cfs, correct?

           23      A.    That's roughly correct, yeah.

           24      Q.    And there would be more water if we were in a

           25  natural condition, correct?
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            1      A.    There probably would, yes.

            2      Q.    And so the water would be a little deeper?

            3      A.    That's correct.

            4      Q.    Can you explain how you made this?  Like what

            5  is the fieldwork that is associated with coming up with

            6  a graph like this?

            7      A.    Well, first of all, this graph reflects a

            8  combination of field data and computer-modeled

            9  information.  The specific fieldwork involves surveying

           10  cross-sections of the river.  These would be

           11  topographic profiles that would run across the river

           12  perpendicular to the direction of flow.

           13            There's some element of the bed material

           14  sampling involved here because that controls the

           15  hydraulic roughness, and so we consider that when we

           16  set the roughness coefficients in the model.

           17      Q.    So I'm trying to dumb this down to sort of my

           18  level here.

           19            You basically have a guy on the shore

           20  standing with one of those surveying things and

           21  somebody with a rod walking across the river, or just

           22  somebody with a rod walking across the river?

           23      A.    I don't recall at -- this was about the time

           24  when we made the transition from using conventional

           25  survey equipment to GPS, global positioning system,
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            1  equipment.  I don't remember which technique we used at

            2  this particular site.

            3      Q.    It does involve some guy with a pole, either

            4  way?

            5      A.    It involves an individual going across the

            6  river setting the pole, the rod, down at specific

            7  locations, yes.

            8      Q.    Okay.  So whoever walked across the river, is

            9  it possible they could have missed a spot that was

           10  actually the lowest depth as they go across?  Because

           11  you're not sort of dragging it across; you're doing it

           12  every foot or so, every 6 inches or so, every time you

           13  feel a difference in depth?  How are you deciding when

           14  you put that pole down?

           15      A.    Well, the objective of the survey is to

           16  accurately record the ground profile across the

           17  cross-section.  So the spacing between shots varies

           18  depending on how irregular the topography is.

           19            Is it possible they missed the deepest spot?

           20  You know, anything is possible.  It's highly unlikely

           21  because that's one of the key points in the survey that

           22  the surveyors are instructed to collect data on.

           23      Q.    Can you go, I think it's 35.  I missed it.

           24  No, I'm sorry, this one is it.

           25            I see that there some dots that are not on
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            1  the line here at the far right-hand side of Slide 34?

            2      A.    I'm not sure what you're referring to.

            3      Q.    So there are these square dots --

            4      A.    Yes.

            5      Q.    -- across the top line, which I assume are

            6  the places where you measured depth?

            7      A.    No, actually --

            8      Q.    It says "Measured REW," right?  That.

            9      A.    Yes.

           10      Q.    So I'm asking about these dots over here.

           11      A.    Right.

           12      Q.    These dots all seem to run along at the same

           13  place as your line.

           14      A.    Right.

           15      Q.    These dots don't.

           16      A.    Right.

           17      Q.    Why are these dots not on the line?

           18      A.    For some reason the edge of the water at

           19  those cross-sections varied from -- well, I should say

           20  that the other way around.

           21            The computer prediction of what the water

           22  surface would be at that location was different from

           23  what was actually measured.

           24      Q.    Okay.  So what's the plus or minus on your

           25  accuracy for this table?  Is it 1 foot, half a foot?
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            1      A.    If you consider that data set in its

            2  aggregate, it's within a few tenths.  There are a few

            3  odd points that fall outside that range, but for the

            4  most part, it's within a few tenths.

            5      Q.    And those odd points are like a foot

            6  different from your model?

            7      A.    There are a few cases where it's up to a foot

            8  different.

            9      Q.    Okay.  Can you pull up Slide 38.

           10            This is your annual flow photo, and I would

           11  like to talk a little bit about the historic accounts

           12  we have, and I recognize you didn't focus on them in

           13  your report or anything, but look at the years in which

           14  they took place.

           15            So the first one I would like to talk about

           16  is the Day brothers, who went down the Verde in 1891

           17  and '92, at least that's their recorded trip.

           18            So 1891 looks like a pretty big flow year,

           19  correct?

           20      A.    It appears to be, yes.

           21      Q.    But they had five previous accounts, and we

           22  don't really have data for five previous years on this

           23  chart, correct?

           24      A.    There are only two years before 1891.

           25      Q.    Okay.  So we also have Fogel and his friend
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            1  in 1931.  What kind of year was 1931?

            2      A.    It looks like it's a medium year.

            3      Q.    Okay.  We have a 1903 account from Dr. Ralph

            4  Palmer.  What was 1903 like?

            5            It looks like also a medium sort of year; is

            6  that correct?

            7      A.    Yes, I would say.

            8      Q.    And then we have Hooker, Cox, Smith and

            9  Miller in 1905.  What kind of year was 1905?

           10      A.    That was a big year.

           11      Q.    Okay.  And we have Stevens and Webber in

           12  1917.  I can't tell if that's a medium year or a

           13  moderately big year.

           14      A.    Looks like a pretty big year.

           15      Q.    Okay.  And then the aerials you showed us

           16  were from 1934; is that correct?

           17      A.    That's correct.

           18      Q.    Okay.  So 1934, really low year?

           19            Yes?

           20      A.    1934 was a low year.

           21      Q.    Okay.  Can you go to Slide 44, please.

           22            I believe you said that the riffle in this

           23  photo was very shallow.  How shallow is very shallow?

           24      A.    I can't tell from this photograph.

           25      Q.    You can't tell depth of a river from a
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            1  photograph?

            2      A.    I wouldn't necessarily say that, but I

            3  couldn't quantify what the actual depth over that

            4  riffle is from this photograph.

            5      Q.    Can you give me a range?

            6      A.    I would be surprised if it was more than a

            7  foot.

            8      Q.    Because?

            9      A.    Just based on my knowledge of the river and

           10  what I see in the photograph, I don't think it's deeper

           11  than that.  I can see water breaking, the whitewater in

           12  there and so on.  If you have breaking water over

           13  cobbles like that, it would be surprising, with a

           14  fairly flat reach like that, to have a depth of greater

           15  then a foot or so.  Depends on the size of the cobbles,

           16  of course, but...

           17      Q.    So you can have breaking water at higher

           18  depths?

           19      A.    Sure.

           20      Q.    At what depth does breaking water no longer

           21  happen?  Is there a maximum depth for a riffle; like

           22  you can't have a riffle if it's at least 5 feet deep,

           23  10 feet deep; or can you have a riffle at 5 or 10 feet?

           24      A.    You can have a riffle at 5 or 10 feet.

           25      Q.    Okay.  So we know for certain that the
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            1  riffles are shallower than the pool portions?

            2      A.    Yes.

            3      Q.    But you can't tell me for sure how shallow?

            4      A.    I can't quantify the actual depths in that

            5  riffle from this photograph, no.

            6      Q.    Okay.  Go to 35.  I realize that's backwards.

            7  I apologize.

            8      A.    35?

            9      Q.    35, yes.

           10            And you have several of these for each one of

           11  your -- one of these for each one of your sites, so I'm

           12  only going to ask you one set of questions, but I'm

           13  talking about this 35, Slide 47, and Slide 50.

           14            These are average depths, not maximum depths,

           15  correct?

           16      A.    That's correct.

           17      Q.    Okay.  So they're not the depth of the -- I

           18  think you pronounce thalweg differently than we've been

           19  pronouncing it, so how do you pronounce it?

           20      A.    Thalweg.  It's the German pronunciation.

           21      Q.    Okay.  Average necessarily means that half of

           22  the area is deeper and half is shallower, correct?

           23      A.    I'm not sure it necessarily means that.  It

           24  means it's the average.  The median depth would be half

           25  would be shallower and half would be deeper.  It
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            1  depends on the shape of the cross-section whether

            2  that's actually the average.

            3      Q.    But at least some of it is shallower and some

            4  of it is deeper?

            5      A.    Yes.

            6      Q.    And if you have -- well, I won't go there.

            7  That's too much math for me.

            8            Okay, let's look at Slide 53, please.

            9            With this photo, would you describe the wet

           10  part of this river as very braided?

           11      A.    There are portions in this photo that are

           12  quite braided, yes.

           13      Q.    But would you describe the entire bit shown

           14  in this photo as very braided?

           15      A.    No.

           16      Q.    Okay.  Can you turn to Slide 74.

           17      A.    Okay.

           18      Q.    That wasn't the one I wanted.  Can you go

           19  back one?  Okay.  That's the one I wanted, 73.

           20            We have had some discussion about gages and

           21  their relation to the rating curve.  I understand that

           22  gages are typically located in pools, correct?

           23      A.    Not necessarily.

           24      Q.    At least the ones on the Verde that you're

           25  familiar with located in pools?
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            1      A.    I'm not sure you would describe the location

            2  of these, of the stilling well at that gage, prior to

            3  1992, as being in a pool.  It's a confined low flow

            4  part of the channel.  I'm not sure it's necessarily a

            5  pool.

            6      Q.    Would you describe it then as a riffle?

            7      A.    No.

            8      Q.    Okay.  That's what I'm trying to get at.  Is

            9  it in a pool or is it in a riffle?

           10      A.    Gages would not typically be located in a

           11  riffle.

           12      Q.    Okay.  And please tell me if I get this

           13  wrong, because this is hydrology for lawyers, which is

           14  kind of scary.  I understand that there is some kind of

           15  float inside of the gage that tells you the -- gives

           16  you a level.  So when the river goes up, the float goes

           17  up; when the river goes down, the flow goes down?

           18      A.    There are different types of gage

           19  instruments, but the general proposition that it reads

           20  a higher level when the river goes up than it does when

           21  it's low is true.

           22      Q.    But the number that is reflected in that,

           23  when you say gage height is at 10, that doesn't

           24  necessarily mean the river is 10 feet deep right there?

           25      A.    No, it doesn't.
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            1      Q.    It's kind of a random set of numbers.  I'm

            2  sure there's some reason for it, but it's not directly

            3  related to depth?

            4      A.    Well, they establish a, what's called, gage

            5  zero --

            6      Q.    Right.

            7      A.    -- that is just an arbitrary datum that's

            8  below the bottom of the river so they don't measure

            9  negative stages, basically.

           10      Q.    Okay.  And then when you go to develop the

           11  rating curve, the rating curve is based on where in the

           12  river?  Is it at where the gage is, or is it downstream

           13  at the control?

           14            The depth established for the rating curve.

           15  So that you know that when the gage says 5, that means

           16  on the rating curve you've got a depth of a foot.

           17  Where is that foot measurement correlated to?

           18      A.    Well, first of all, the data from the gage

           19  doesn't tell you what the depth is at the gage.  It

           20  only tells you what the height of the water surface is

           21  relative to that arbitrary gage zero level that they

           22  establish for the gage.

           23      Q.    Right.  So how do you get from that height to

           24  a depth?

           25      A.    Well, you would have to know what the shape
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            1  of the cross-section is at the point where the

            2  measurement's taken.

            3      Q.    And where is the point where the measurement

            4  is taken?

            5      A.    The continuous recordings at the Tangle Creek

            6  gage are taken right adjacent to the gage house.  They

            7  have an instrument.  I'm not sure if it's an electronic

            8  gage or if it's a float-type gage, as you earlier

            9  suggested, at the site; but it goes out into the river

           10  pretty much adjacent to where the gage house is, where

           11  I have it marked on the maps.

           12      Q.    Okay.  But when you look at a rating curve

           13  for the Tangle Creek gage --

           14      A.    Yes.

           15      Q.    -- is it measuring in that pool where the

           16  gage is, or is it measuring at the control point?  Is

           17  it measuring at the riffle or somewhere around the

           18  riffle?

           19      A.    It's measuring the water surface at the

           20  location of the gage.

           21      Q.    You're telling me the rating curve shows you

           22  the depth at the location of the gage, the depth of

           23  water at the location of the gage?

           24      A.    No, that's not what I'm telling you.

           25      Q.    Okay.  That's what I'm trying to figure out,
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            1  where that rating curve number applies to.

            2      A.    The rating curve number tells you the gage

            3  height, the height of the water surface at the location

            4  of the gage.

            5      Q.    But it also tells you -- it gives you a depth

            6  number, does it not?

            7      A.    No.

            8      Q.    The rating curve does not give you a depth

            9  number?

           10      A.    No.

           11      Q.    Okay.  Then that's where I'm going horribly

           12  wrong.  Thank you.

           13      A.    You're welcome.

           14      Q.    All right.  I think we're going to switch

           15  computers on you now.  It will just take a moment.

           16            Debi, if you could pull up 13, please.  This

           17  is from X011-68, Figure 5.3, Page 5.5.  For those of us

           18  smart people who don't have the exhibit numbers

           19  memorized, that's the Inundation and Substrate

           20  Stability Study, which I believe is your MEI 2003.

           21      A.    Yes.

           22      Q.    Okay.  In your report you talk about a couple

           23  different types of channel; active, chute, low flow,

           24  and main.  Can you show us on this what you mean by

           25  those different types of channels?
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            1      A.    Well, they're labeled on the plot, most of

            2  the categories that you talked about.

            3            So what we characterized as the main channel

            4  is this central part here that runs from about Station,

            5  looks like, 200ish over to about 800.  There's a low

            6  bar adjacent to what we characterize as the main

            7  channel at that cross-section.  Then there's a high bar

            8  on the right side, and then there's a chute channel on

            9  the back side of that high bar.

           10      Q.    And so when you talk about main channel, is

           11  that the same as the low flow channel?

           12      A.    No, it's not the same as the low flow

           13  channel.

           14      Q.    Okay.  What's the difference?

           15      A.    Well, the low flow channel would be -- could

           16  be any of several channels down in the bottom that

           17  would be inundated during low flows.

           18      Q.    Okay.  And what about the active channel?

           19      A.    The active channel is a little bit more of a

           20  fuzzy term, but it's probably mostly synonymous with

           21  the main channel.  It's the part that is activated when

           22  you have really high flow -- not really high flows;

           23  moderately high flows where the sediment moves around.

           24      Q.    When you boat a river, what part of the

           25  channel do you put your boat on?
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            1      A.    Depends on how much water's in the river and

            2  where I'm trying to go.

            3      Q.    So at -- I can't read these numbers --

            4  1,000 cfs, it looks like you could put your boat in any

            5  one of three channels?

            6            1,000 cfs I think is the lowest number there;

            7  is that correct?

            8      A.    1,000 is the lowest water surface, yes.

            9      Q.    Okay.  Any one of those three channels, could

           10  you put your boat in?

           11      A.    There are three channels there at 1,000 cfs.

           12      Q.    Okay.  And up to about 10,000 cfs, you're

           13  definitely just boating in the main channel?

           14      A.    Yes.

           15      Q.    But if you had a couple of feet of flow over

           16  there in the chute channel, you could boat over there

           17  too?

           18      A.    I presume.  Depends on what's on the ends,

           19  but if there's 2 feet of water in there, you could

           20  probably float a boat in it.

           21      Q.    You said that you disagreed with Jon about

           22  channel pattern mattering for navigability, and I

           23  really didn't understand your answer on direct.  Why,

           24  if you could boat in the chute channel, you can boat in

           25  the low flow channel, does not seem like channel
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            1  pattern makes a big difference to navigability?

            2      A.    Well, you can't really answer the complete

            3  question of navigability by looking at the conditions

            4  at a single cross-section.  You have to look at the

            5  longitudinal profile of the river and other things that

            6  are happening away from the cross-section.  Just

            7  because I can float my boat at one specific point

            8  doesn't mean that I can navigate the river at that same

            9  flow.

           10      Q.    So it would be good to go out and look at the

           11  entire river before determining navigability?

           12      A.    Well, it's good to look at the reach that

           13  you're concerned about.

           14      Q.    Okay.  I think you said at the Gila hearing

           15  that, in your opinion, the Colorado River above Yuma is

           16  not navigable.  Is that still correct?

           17      A.    The Colorado River above Yuma.

           18      Q.    Yuma.

           19            I'm fairly confident you said the Colorado

           20  River up to Yuma you believe was navigable.

           21      A.    I don't recall the specific conversation.

           22  I'll take your word for it.

           23      Q.    Okay.  Do you agree that the Colorado River

           24  up to Yuma is navigable or was navigable?

           25      A.    I believe there's good evidence that it's
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            1  been navigated by large boats.  Whether it's legally

            2  navigable, I'm not entirely sure.

            3      Q.    Okay.  Above Yuma at Blythe?

            4      A.    I don't know.

            5      Q.    Parker?

            6      A.    I don't know.

            7      Q.    Okay.  Any other spot above that through the

            8  Grand Canyon?

            9      A.    I don't know the legal status of the

           10  navigability determinations on that part of the

           11  Colorado.

           12      Q.    Does quicksand impact your ability to use a

           13  boat on a river?

           14      A.    Does quicksand?

           15      Q.    Yeah, the presence of quicksand on a river

           16  impact your ability to use a boat on that river?

           17      A.    Without more information about where the

           18  quicksand is and what the river looks like where you're

           19  talking about, I don't even know how I would answer

           20  your question.

           21      Q.    Can you think of any circumstance where

           22  quicksand would prevent you from boating on a river?

           23      A.    Well, if you have quicksand that's exposed at

           24  the surface, that means you don't have very much water,

           25  so I would certainly assume if you have quicksand at
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            1  the surface, you would have a very difficult time

            2  boating through that.

            3      Q.    Well, absent quicksand being at the surface

            4  and, thus, having no water, can you think of a

            5  circumstance where quicksand would impact your ability

            6  to boat on a river?

            7            Do you need -- if you're floating over

            8  quicksand in a foot of water, does it matter whether

            9  it's quicksand or regular sand?

           10      A.    If you're floating over it and you're not

           11  touching the bottom, I don't see why that would impact

           12  your ability to move your boat.

           13      Q.    I can't remember.  Do you own any canoes?

           14      A.    Do I own a canoe?

           15      Q.    Yes.

           16      A.    I do not own a canoe.

           17      Q.    You've used a canoe, though --

           18      A.    Yes.

           19      Q.    -- in your boating experience?

           20      A.    Yes.

           21      Q.    Okay.  Do you know how much water it takes to

           22  float a modern canoe?

           23      A.    Depends on the size of the canoe and the

           24  weight of the people and equipment that is in the

           25  canoe.
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            1      Q.    We've seen a couple of different graphs by a

            2  couple of different federal entities about how much

            3  water is necessary to float a modern canoe.  Do you

            4  have any reason to disagree with those graphs?

            5      A.    You would have to show me the specific

            6  document you're talking about.

            7      Q.    Okay.  We'll get down to those later.

            8            Do you have any idea how much water it would

            9  take for a historic canoe?

           10      A.    Same answer.

           11      Q.    Have you ever used a dugout wooden bark or

           12  canvas canoe?

           13      A.    Have I ever used one?

           14      Q.    Yes.

           15      A.    No, I don't believe I have.

           16      Q.    Have you ever used a wooden or canvas

           17  flatboat?

           18      A.    No, I don't believe I have.

           19      Q.    Do you know how much water would be required

           20  to float any of those boats?

           21      A.    Same answer.

           22      Q.    Okay.  So, no, you don't know?  Depends on

           23  the size of the boat?

           24      A.    If you tell me the specifics, I could tell

           25  you how much water it would take.
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            1      Q.    16-foot canoe, 400 pounds of gear.

            2      A.    And what are the other dimensions of the

            3  canoe, and what is the shape of the bottom?

            4      Q.    It's a river canoe, so it's got a little bit

            5  of a rocker on it.  I don't know; how wide is a canoe?

            6  3 feet wide, 16 feet long.

            7      A.    Well, the variability in the parameters you

            8  have given me are more than I would be able to use to

            9  come up with a specific number.  If you give me

           10  specific weights and you give me specific dimensions, I

           11  could sit down and make a calculation of how much water

           12  it would take.

           13      Q.    Or you could just put a boat in the water and

           14  see how much depth it required to float it?

           15      A.    You could sure do that too.

           16      Q.    Okay.  Let's talk a little bit about your

           17  opinion of navigability.

           18            What do you need for a river to be deemed

           19  navigable in your opinion?  What kind of criteria are

           20  you applying?  I believe you mentioned this morning a

           21  2 foot depth; is that correct?

           22      A.    I've seen that number referenced in a number

           23  of locations, yes.

           24      Q.    Okay.  But you opined the Verde wasn't

           25  navigable, so there must be some criteria that it
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            1  didn't meet, so I'm trying to figure out what criteria

            2  you have.

            3      A.    Well, I think if you -- well, first of all,

            4  you're trying to narrow it down to simply a question of

            5  the flow depths, and there's a lot more to it than just

            6  simple depth of flow in the river.

            7      Q.    Well, that was an example, but I'm assuming

            8  there are other criteria, so I'm hoping you'll give

            9  them to me.

           10      A.    You want all of the criteria that I --

           11      Q.    All of your criteria for navigability.

           12      A.    Well, first of all, I go back to the

           13  definitions, and we read the definition.  You can put

           14  it back up; in terms of was it navigable or

           15  susceptible, was it actually used or was it susceptible

           16  to being used by the types of boats that were used for

           17  commercial navigation at the date of statehood, and the

           18  river has to be in its ordinary and natural condition.

           19      Q.    Okay.  So what types of boats were used

           20  for commercial navigation at the date of Arizona

           21  statehood.

           22      A.    Well, frankly, on the Verde River I've seen

           23  very little evidence of any boats being used for

           24  commercial navigation on the Verde River.  So I can't

           25  give you an answer to that.  I'm not aware of any.
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            1      Q.    Well, we had the Day brothers, who were

            2  commercially trapping.  Would that be a commercial use,

            3  in your mind?

            4      A.    That's your characterization.  I'm not

            5  familiar with the Day brothers.

            6      Q.    If they were trapping for profit, would that

            7  be commercial navigation?

            8      A.    It could be.  But, again, you're getting off

            9  into legal determinations.  I'm not an attorney, and

           10  I'm not here to interpret the law in terms of what

           11  constitutes that aspect of commercial navigation.  If

           12  they were trapping for commercial purposes and that

           13  fits the definition, then I suppose so.

           14      Q.    Well, you opined in your report and in your

           15  PowerPoint several times that the Verde is not suitable

           16  for the types of craft that were used commercially at

           17  statehood; but you never anywhere in your report say

           18  what type of craft those are.

           19            So I'm trying to figure out what type of

           20  craft you're talking about and what the requirements

           21  for navigability were.

           22      A.    Well, the standard for navigation, from a

           23  commercial standpoint, would be the types of boats that

           24  could haul cargo and -- well, I shouldn't say and.  Who

           25  could haul cargo, and these would have to be craft that
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            1  would be big enough to handle a useful amount of that

            2  type of material.

            3      Q.    So can a canoe haul cargo?

            4      A.    A canoe can haul cargo.

            5      Q.    A useful amount of cargo?

            6      A.    Depends on your purpose.

            7      Q.    Any purpose.  Can you use a canoe for a

            8  commercial purpose?

            9      A.    You can use a canoe for commercial purposes,

           10  sure.

           11      Q.    Is that the type of boat you were talking

           12  about when you talked about the Verde was not useful

           13  for commercial purpose?

           14      A.    Well, again, I think there's a lot more to it

           15  than just the question of could I get a canoe down the

           16  river with some load of cargo.  I don't think that's

           17  the complete standard.

           18      Q.    Okay.  So what's the rest of your standard?

           19      A.    Well, you need to have reliable flows.  You

           20  need to be able to navigate, work through long enough

           21  reaches so that you're not continually having to drag

           22  and portage around obstacles.  I think that's the

           23  primary thing that I would say.

           24      Q.    So if you don't have to drag, if you don't

           25  have to portage, then that would be sufficient depth
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            1  for commercial navigation?

            2      A.    With the type of boats that --

            3      Q.    Your requirement isn't a steamboat, or are

            4  you requiring that a steamboat be useful?

            5      A.    I certainly would not require that a

            6  steamboat be.

            7      Q.    Okay.  Something less than that?

            8      A.    Yes.

            9      Q.    Is there any circumstance where a pool and

           10  riffle river could be navigable?  There are going to be

           11  shallower places, deeper places.  Does that always mean

           12  that that river's not navigable?

           13      A.    Not necessarily.

           14      Q.    Can meandering rivers ever be navigable?

           15      A.    Sure.

           16      Q.    Small rivers?

           17      A.    You'll have to define small.

           18      Q.    I can't.

           19            Can a large river ever be nonnavigable?

           20      A.    Sure.

           21      Q.    How come?

           22      A.    In the extreme case, Niagara Falls I doubt

           23  would be navigable, so -- and that's a pretty big

           24  river.

           25      Q.    Would it surprise you that Niagara Falls is
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            1  actually navigable?

            2      A.    That would actually surprise me, yes.

            3      Q.    Can rivers subject to drought, freezing, or

            4  flood ever be navigable?

            5      A.    All rivers are subject to drought.  I can

            6  think of no rivers that aren't subject to flood.  There

            7  are many rivers that are subject to freezing.

            8      Q.    And in colder climates than this one, rivers

            9  can be frozen for months at a time; is that correct?

           10      A.    Yes.

           11      Q.    Okay.  You testified on the Gila that a

           12  braided river can be navigable if the water is deep

           13  enough.  Do you still believe that to be true?

           14      A.    Yes.

           15      Q.    And Dr. Schumm also agreed that was true?

           16      A.    I believe he did.

           17      Q.    Okay.  If a road runs next to a river, does

           18  that make it nonnavigable?

           19      A.    Not necessarily.

           20      Q.    What about a railroad?

           21      A.    Same answer.

           22      Q.    Does it indicate, really, anything about the

           23  river's characteristics?

           24      A.    Not necessarily.  It could, though.

           25      Q.    Debi, can you pull up 1, please.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 9     02/23/2015
                                                                      2031


            1            Dr. Littlefield shows many photos in his

            2  report -- I'm sorry, this is X002, Page 129.

            3                 CHAIRMAN NOBLE:  Hey, we're on the same

            4  page.

            5  BY MS. HERNBRODE:

            6      Q.    I like that.

            7            Dr. Littlefield shows many photos in his

            8  report of the flatboats used by Powell and, also, by

            9  Wheeler in 1871 on the Colorado.  Were these types of

           10  boats commonly used for trade and travel at or before

           11  Arizona statehood?

           12            Would this be the kind of boat that you think

           13  would be useful for trade or travel purposes at the

           14  time of statehood?

           15      A.    It could have been.

           16      Q.    Do you know how much cargo capacity those

           17  boats had?

           18      A.    I don't know specifically.

           19      Q.    If, for instance, they had about a ton of

           20  cargo capacity, would that help you make a

           21  determination?

           22      A.    If they were carrying a ton of cargo, I would

           23  say that's probably -- that could fit the definition.

           24      Q.    Okay.  Is paid exploration a trade and travel

           25  use, in your mind?
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            1      A.    Paid exploration?

            2      Q.    Well, these guys were being paid by the

            3  Federal Government to explore and map.  Would that be a

            4  trade and travel use?

            5      A.    Now you're getting into the legal language

            6  again, and I can't answer your question.

            7      Q.    Okay.  Debi, can you turn to 2, which will be

            8  X002, Page 134.

            9            These are Wheeler's boats.  Do those look

           10  like boats that could be used for trade and travel

           11  purposes at the time of statehood?

           12      A.    I could imagine that, yes.

           13      Q.    Were canoes made of canvas, wood, and bark

           14  available at the time of Arizona statehood?

           15      A.    Available where?

           16      Q.    In Arizona.

           17      A.    I suppose they could have been.

           18      Q.    Were kayaks available at the time of Arizona

           19  statehood?

           20      A.    I've never seen historical evidence of a

           21  kayak; but I'm not a historian, so they could have been

           22  here.  I don't know.

           23      Q.    Do you know if they were available in other

           24  parts of the nation in 1912?

           25      A.    I'm sure there were kayaks around, yes.
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            1      Q.    And do you know if they got shipped places

            2  via railroad?

            3      A.    I'm sure they did.

            4      Q.    Okay.  Were inflatable boats available at the

            5  time of Arizona statehood?

            6      A.    There probably were some inflatable boats

            7  around, but they were very, very uncommon.

            8      Q.    Were flatboats of wood and canvas available

            9  at the time of statehood?

           10      A.    I expect they were.

           11      Q.    And in the early 1900s, were all of these

           12  types of boats commonly used for trade and travel?

           13      A.    In Arizona?

           14      Q.    Yes.

           15      A.    I doubt it.

           16      Q.    Which ones?

           17      A.    Well, as I said, from the historical evidence

           18  that I've seen, listening to the testimony here, I see

           19  very little evidence of commercial navigation,

           20  specifically on the Verde River.  So I think from that

           21  I would say they were not commonly used.

           22      Q.    Well, so what are you looking for when you

           23  want to find evidence of commercial navigation?  What

           24  are your requirements there?

           25      A.    Well, the boats were used to transport goods
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            1  or people for commercial purposes.

            2      Q.    Is a single trip enough?

            3      A.    I can't answer that question.

            4      Q.    Okay.  But you've opined the Verde is not

            5  navigable, so you did answer the question at some

            6  point, because the Verde came up short.  I'm trying to

            7  figure out how it came up short.  So --

            8      A.    Well, as I've said several times, there's --

            9  well, was there a question?

           10      Q.    You don't know what types of boats were

           11  commonly used for trade and travel in Arizona at the

           12  time of statehood, correct?

           13            Is that what you've just been telling me; you

           14  don't know what types of boats were used for trade and

           15  travel in Arizona at the time of statehood?

           16      A.    I'm saying that with respect at least to the

           17  Verde River and the Gila that we talked about in the

           18  last hearing, I've seen little evidence of boating for

           19  commercial purposes on those rivers.

           20      Q.    I'm asking you what types of boats, though,

           21  we would need to be looking for at the time of -- that

           22  we would need to be looking for use, to be used on

           23  those rivers.

           24            So is -- I'm trying to understand how you can

           25  have an opinion on navigability when you don't -- when
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            1  there are no types of boats that could meet the

            2  criteria.

            3            So you said that canoes were available in

            4  Arizona?

            5      A.    Yes.

            6      Q.    And that they could be used for trade and

            7  travel?

            8      A.    Under some circumstances, yes.

            9      Q.    So if we have evidence of canoes being used

           10  on the Verde, that would be evidence of commercial use?

           11      A.    I did not say that.

           12      Q.    Okay.  So what is -- I realize that you

           13  didn't say that.  I'm trying to understand why you

           14  didn't say that, why you disagree with that statement.

           15      A.    A few odd uses of a boat on some reaches of a

           16  river does not constitute navigability, in my opinion.

           17  And based on the data that I've shown, the information

           18  that I have presented, the things that I've talked

           19  about, the Verde River, there's shallow spots, there

           20  are obstructions to travel.  It would make it very

           21  difficult to use that river for commercial purposes

           22  with any type of boat.

           23      Q.    So it needs to be repeatable, is what you're

           24  telling me?

           25      A.    I think it -- yes, I think it does need to be
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            1  repeatable.

            2      Q.    Do you have a threshold number of times --

            3      A.    I don't.

            4      Q.    -- you need to be able to do it in a row?

            5      A.    No.

            6      Q.    Do you have a threshold number of months that

            7  it needs to be susceptible to use?

            8      A.    No.

            9      Q.    Did you do any research on the types of boats

           10  commonly used for trade and travel at the time of

           11  Arizona statehood?

           12      A.    No, I did not do research on that matter.

           13      Q.    Okay.  And I apologize if I already asked you

           14  this, because I think I jumped ahead somewhere.

           15            How much cargo would a boat need to carry to

           16  be, in your mind, useful for commercial navigation?

           17      A.    I can't give you an answer to that.

           18      Q.    300 pounds, 400 pounds, 500 pounds?

           19      A.    Those are your words.

           20      Q.    You have absolutely no numbers in mind?

           21      A.    I did not try to quantify that number with

           22  respect to the Verde River.

           23      Q.    Okay.  Would you agree that a trip where

           24  passengers paid a guide and for the rental of boats, is

           25  that a commercial use?
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            1      A.    Yes, I think that would be a commercial use.

            2      Q.    Debi, can you pull up 3?

            3            This is X017-107, Slide 116.  This is from

            4  Mr. Fuller's boating PowerPoint.

            5            Do you remember seeing this slide?

            6      A.    Yes, I do.

            7      Q.    Do you have any reason to disagree with the

            8  depths that are listed here for these various types of

            9  boats?

           10      A.    Well, I think these are exaggeratedly small

           11  numbers that would probably constitute what it takes to

           12  float that type of boat with a light load in fairly

           13  flat water.

           14      Q.    Specifically, which one of those numbers do

           15  you think is that, and why?

           16      A.    Well, for example, a modern canoe,

           17  three-tenths of a foot would be -- what would

           18  three-tenths be?  It would be a little over 4 inches.

           19      Q.    Uh-huh.

           20      A.    If you had flat water and you set the boat in

           21  there and you didn't have a huge load on it, it

           22  probably would not touch the bottom; but if you tried

           23  to go over any areas that have any profile to it, any

           24  changes in gradient along the river, you would be

           25  dragging bottom at that depth, I'm sure.
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            1      Q.    All right.  Debi, can you go to 4.  This is

            2  Slide 117, also from Mr. Fuller's boating PowerPoint,

            3  X017-107.

            4            Do you have any reason to disagree with these

            5  numbers?

            6      A.    The same answer.

            7      Q.    So, no, empty and in flat water; is that

            8  correct?

            9      A.    Yes.

           10      Q.    On Page 14 of your report, you conclude that

           11  rapids and riffles would present significant

           12  impediments to navigation by historical watercraft,

           13  correct?

           14            Do you have your report in front of you?

           15      A.    I do.  Which page is it, you said?

           16      Q.    14.  It's the last paragraph there.  You

           17  conclude rapids and riffles represent significant

           18  impediments to navigation by historical watercraft?

           19      A.    Yes.

           20      Q.    Can you explain to me what about a riffle

           21  presents a significant impediment to navigation in a

           22  historical canoe or flatboat?

           23      A.    Shallow flows.

           24      Q.    Is there a difference between a riffle and a

           25  rapid?
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            1      A.    Generally, yes.  The rapid would be a sharper

            2  drop and would be rougher water, typically, than a

            3  riffle.

            4      Q.    And is that in your experience as a

            5  hydrologist or a boater or both?

            6      A.    Both.

            7      Q.    Okay.  So the significant impediment to

            8  navigation for a riffle is that it's shallower?

            9      A.    Yes.

           10      Q.    Anything else?

           11      A.    That's the primary reason.

           12      Q.    So if the minimum depth at a riffle is

           13  2 feet, would that present an impediment to navigation?

           14      A.    Again, it depends on the boat you're using.

           15      Q.    For a canoe or a flatboat.

           16      A.    I have little doubt that you could go over

           17  a -- through a riffle with 2 feet of depth throughout

           18  the riffle with a flatboat or a canoe.

           19      Q.    Well, and when you say throughout the riffle,

           20  you mean that there is a path down the riffle that is

           21  2 feet in depth; not that the whole width of the riffle

           22  has to be 2 feet?

           23      A.    Yes.

           24      Q.    Okay.  Similarly, on Page 16 of your report,

           25  you conclude that historical craft could not have
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            1  managed the Class II or III rapids in Segment 4.  Why

            2  do you conclude that?

            3      A.    Would you state the question, again, please?

            4      Q.    I believe that here you conclude that

            5  historical craft could not have managed Class II or III

            6  rapids that are located in Segment 4.

            7      A.    I don't see any language here that says that.

            8      Q.    I believe it's at the end of that first

            9  paragraph.

           10            Well, let's just ask it this way:  Could

           11  historic craft manage Class II or III rapids?

           12      A.    Depends on the flow level.  Depends on which

           13  craft.

           14      Q.    Canoe, medium flow.

           15      A.    Some of the riffles they could have made it

           16  through; others it would have been very challenging.

           17      Q.    Is there such thing as a Class III riffle?

           18      A.    Did you restrict your question to a Class III

           19  rapid?

           20      Q.    Well, you said that some of the riffles would

           21  have presented problems.  I was asking you about

           22  rapids.

           23      A.    Okay.

           24      Q.    About Class II and III rapids.

           25            But from the way you answered, it sounded to
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            1  me like you thought a riffle could be classed as a II

            2  or a III.  Is that not correct?

            3      A.    I think we're having a communication issue

            4  here.

            5      Q.    I think so too.

            6      A.    Maybe you can rephrase the question.

            7      Q.    Okay.  Are riffles generally classed as

            8  Class I and maybe low Class IIs?

            9      A.    That's probably a fair statement.

           10      Q.    So when we're talking about a Class III or a

           11  IV, it would be a rapid, not a riffle?

           12      A.    It would most likely be a rapid, yes.

           13      Q.    So I've lost track of your answer so we'll

           14  just go back again.

           15            Could historical craft have managed a

           16  Class II or III rapid?

           17      A.    And, again, I'll give you the same answer.

           18  It depends on the craft and it depends on the rapid and

           19  it depends on the flow level.

           20      Q.    Well, you conclude they couldn't have.

           21      A.    I did not conclude that.

           22      Q.    Okay.  So you would admit then that historic

           23  craft could have negotiated Class II and III rapids?

           24      A.    I didn't admit that either.

           25      Q.    You don't know?
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            1      A.    It depends on the boat, which specific craft

            2  you're talking about.  It depends on the flow level.

            3  And it depends on the character of the rapid and

            4  probably the skill of the boatman.

            5      Q.    So in order for a river to be deemed

            6  navigable, we have to have evidence, we have to have

            7  historical evidence from over 100 years ago of exactly

            8  what shape a boat is that's going down, exactly the

            9  skills of the boater, and exactly its length and width

           10  for us to be able to count that account towards

           11  navigability; is that what you're telling me?

           12      A.    That's not what I'm telling you, no.

           13      Q.    Okay.  So you must be able to somehow -- if

           14  what we know about a river is that a guy built a boat

           15  in the Verde Valley and boated it down to the

           16  confluence with the Salt and he says he didn't have any

           17  problems, doesn't that mean there's some sort of

           18  historic boat that could have used that river?

           19      A.    Yes, it says that.

           20      Q.    Okay.  In your opinion, does any portage

           21  defeat navigability for the entire river?

           22      A.    Not necessarily.

           23      Q.    Sort of what PPL Montana talked about; it

           24  defeats navigability perhaps for a segment of the

           25  river?
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            1      A.    Right.

            2      Q.    Depending on the size of the portage?

            3      A.    Yes.

            4      Q.    Do you know how long the portage is at Verde

            5  Falls if you have to portage it?

            6      A.    I don't know specifically, no.

            7      Q.    In your opinion, what type of paddler is

            8  required for a finding of navigability; untrained,

            9  experienced, expert?

           10      A.    I don't have an opinion on that and,

           11  actually, I don't know that I recall ever reading

           12  anyone's opinion about that.

           13      Q.    So it doesn't matter if it's Mr. Gookin

           14  attempting to boat down the river or you or Mr. Fuller

           15  attempting to boat down the river or somebody who does

           16  it thousands of times each day; we can think about all

           17  of those people when we're talking about navigability?

           18      A.    Sure.

           19                 MR. BREEDLOVE:  For the record, it was

           20  unfair to pick on Mr. Gookin like that, don't you

           21  think?

           22                 MS. HERNBRODE:  I could have used my

           23  grandmother as an example, but...

           24                 MR. HELM:  He's going to take the duck

           25  boat down.
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            1  BY MS. HERNBRODE:

            2      Q.    We had a little bit of discussion about the

            3  segmentation this morning.  All three of your sites,

            4  you now understand, are within Land Department's

            5  Segment 4, correct?

            6      A.    I will take your word for that.  I don't

            7  recall, and I have to go back to my files to find out

            8  the exact basis for putting the break between 4 and 5

            9  at the head of Horseshoe Reservoir.  There is a

           10  document somewhere in evidence that says that, and

           11  that's what I based it on.  But if you say that's not

           12  where your breaks are, that's fine with me.

           13      Q.    If it helps you, when we filed something

           14  quite a while ago when the Commission first asked

           15  for a legal pleading on segmentation, I believe our

           16  break was there; but since that time it's moved

           17  downstream.

           18      A.    I will take your word for that.

           19      Q.    Okay.  Have you ever seen any portion of the

           20  Verde River upstream of Beasley Flat?

           21      A.    Yes.

           22      Q.    And I believe you said you had seen some of

           23  the river in Verde Valley from a car; is that correct?

           24      A.    Yes, I've crossed it a number of times in the

           25  Camp Verde area on the highway.
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            1      Q.    Have you ever been on the ground in the Verde

            2  area of the river?

            3      A.    I have never been on the ground there, no.

            4      Q.    What portion --

            5                 MR. MCGINNIS:  Was that question about

            6  Camp Verde, Verde Valley, or the Verde River?

            7                 MS. HERNBRODE:  Verde Valley.  Sorry.

            8  BY MS. HERNBRODE:

            9      Q.    What portions of the Verde have you seen from

           10  the ground, been hiking in or around?

           11      A.    Well, specifically, the three sites that

           12  we've talked about here today.

           13      Q.    Those are the only places that you have been

           14  on the Verde?

           15      A.    I believe that's a correct statement, yes.

           16      Q.    And you've never boated the Verde?

           17      A.    I have not, sadly.

           18      Q.    Would you agree that Segments at least 2

           19  through 5 of the Verde are boatable by modern canoes,

           20  rafts, and kayaks?

           21      A.    It does appear that that is commonly done,

           22  yes.

           23      Q.    How about Segment 1?

           24      A.    I don't know.

           25      Q.    How about modern flatboats?
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            1      A.    I don't know the answer to that.

            2      Q.    If Arizona was becoming a state today, would

            3  the Verde be navigable, in your opinion?

            4      A.    I can't give you an opinion on that.

            5      Q.    We have thousands of people negotiating it in

            6  canoes today, some of whom are using it commercially.

            7  Does that mean it would be navigable?

            8      A.    It would seem to point in that direction,

            9  wouldn't it?

           10      Q.    Yep.

           11            On your helicopter overflight, the furthest

           12  upstream on the Verde you looked was the Beasley Flat

           13  boat ramp?

           14      A.    That's about right, yes.

           15      Q.    Does it seem a little strange to you that

           16  we're arguing about navigability on a river that has a

           17  boat ramp?

           18      A.    No.

           19      Q.    Okay.  If there's a single waterfall on a

           20  river, does that make the entire river nonnavigable?

           21      A.    That's the same answer to the question you

           22  asked me a few minutes ago.  No, not necessarily.

           23      Q.    How about two, two waterfalls; make it

           24  nonnavigable?

           25      A.    Same answer.
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            1      Q.    No?

            2      A.    Not necessarily.

            3      Q.    Okay.  I'm trying to keep from having to

            4  refer to 16 places in the transcript when I ask you

            5  that.

            6            Are there any waterfalls on the Verde?

            7      A.    Well, the Verde Falls is referred to as a

            8  falls, obviously, so I guess that would classify as a

            9  falls.

           10      Q.    So does that make Lava Falls in Grand Canyon

           11  a falls?

           12      A.    No, I wouldn't characterize Lava Falls as a

           13  falls.

           14      Q.    Okay.  So obviously the name isn't the

           15  deciding factor?

           16      A.    Not necessarily, no.

           17      Q.    Okay.  So but your opinion is that Verde

           18  Falls is a falls?

           19      A.    There's a very sharp drop in a very short

           20  distance at Verde Falls.

           21      Q.    Okay.  Do you have a height requirement for

           22  falls?

           23      A.    I don't have a specific definition for the

           24  difference between a falls and a rapid.

           25      Q.    Okay.  You like calling Verde Falls a falls,
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            1  though?

            2      A.    That's what people call it.

            3      Q.    Okay.  Do you know if there are any other

            4  waterfalls on the Verde?

            5      A.    I'm not aware of others.

            6      Q.    Would you agree that rapids don't always

            7  appear where there are debris flows?  The debris flows

            8  are not the only reason we have rapids?

            9      A.    Yes.

           10      Q.    And would you agree that rapids don't appear,

           11  necessarily, regularly in geographic distance on a

           12  river?  They don't like -- you don't have a rapid,

           13  necessarily, every half a mile or something like that?

           14  There isn't any formula for that?

           15      A.    The spacing varies.

           16      Q.    Okay.  In your report you cited the American

           17  Whitewater Association's definition of various classes

           18  of rapids, correct?

           19      A.    Yes.

           20      Q.    And you agree with their definitions?

           21      A.    I have no problem with their definitions.

           22      Q.    Okay.  And you would agree the rating on a

           23  rapid could vary depending on the flow in the river?

           24      A.    Yes.

           25      Q.    What does it mean to line a boat?
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            1      A.    It means that the people get out of the boat,

            2  generally, and you tie a line onto the boat and you

            3  manage that line from the shoreline and you let the

            4  boat down through the rapid or whatever feature it is

            5  you're trying to get through.

            6      Q.    The boat and its cargo or at least the boat

            7  goes down the river?

            8      A.    At least the boat.

            9      Q.    Okay.  Doesn't necessarily mean you unload

           10  the cargo, but it can?

           11      A.    I accept that.

           12      Q.    How about a portage; what's a portage mean to

           13  you?

           14      A.    It means you basically have to stop, get out,

           15  unload the boat, and carry the boat and the gear and

           16  whatever else you have with you around whatever it is

           17  you're trying to portage around.

           18      Q.    Are there circumstances where you wouldn't

           19  have to unload the boat for a portage?

           20      A.    If you didn't have very much in the boat,

           21  maybe you could carry it.

           22      Q.    Or if you had a nice sandy place, you could

           23  slide it past?

           24      A.    I suppose.

           25      Q.    Okay.  Let's talk about -- you would agree
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            1  there's only one Class IV rapid on the Verde?

            2      A.    I've only seen one rapid referred to as a

            3  Class IV on the Verde, yes.

            4      Q.    And that's Verde Falls, right?

            5      A.    Yes.

            6      Q.    You cite to the Arizona Rivers and Streams

            7  Guide in your report?

            8      A.    Yes, I believe I did.

            9      Q.    Okay.  You don't have to look at that page.

           10  Don't worry.  Well, actually, let's do.  It's at

           11  Page 11 of your report.  It's about the middle of the

           12  first paragraph under 2.2.2.  What you say there is

           13  "Arizona State Parks recommends that even present-day

           14  whitewater boaters portage around this area."  Is that

           15  correct?

           16      A.    Yes.

           17      Q.    Okay.  Let's look at what the book actually

           18  says.  I'm looking at X001-02, and it's 15, Debi,

           19  Page 165.

           20            Let's do 164.

           21            Okay, if you look under the Cautions part, it

           22  says "Scout Verde Falls and Turkey Gobbler Rapid.

           23  Portaging is usually recommended at Verde Falls.  Wet

           24  suits are advisable."

           25            So it says it's recommended, usually
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            1  recommended.  Doesn't say it's mandatory, does it?

            2      A.    No, it doesn't say that.

            3      Q.    Okay.  Does it list any other rapids as

            4  hazards other than Verde Falls and Turkey Gobbler?

            5      A.    Not on this page, no.

            6      Q.    It does list some other hazards, though,

            7  strainers and manmade hazards?

            8      A.    Yes.  I'm not seeing them right now, but I

            9  recall that.

           10      Q.    Does it say anything about the portage or

           11  under what kind of conditions you should portage?

           12      A.    No.

           13      Q.    When you ran the Grand Canyon, did you

           14  portage any rapids?

           15      A.    No.

           16      Q.    What kind of boat did you use?

           17      A.    It's a 16-foot self-baling whitewater raft.

           18      Q.    Okay.  Are you familiar with John Wesley

           19  Powell and the Kolb brothers trips through the Grand

           20  Canyon prior to statehood?

           21      A.    I have read accounts of those trips, yes.

           22      Q.    Do you know how many rapids they lined or

           23  portaged?

           24      A.    I don't recall that now.

           25      Q.    A bunch?
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            1      A.    Quite a few, I think.

            2      Q.    Are you aware of historic reconstruction

            3  trips that took the same voyage in reproduction boats?

            4      A.    I'm aware that happened, yes.

            5      Q.    Do you know if they lined or portaged any

            6  rapids?

            7      A.    I don't recall the answer to that question.

            8      Q.    Okay.  You state that the Arizona Rivers and

            9  Stream Guide says that the river can only be boated

           10  from late February to mid April, correct?

           11            And that's still on Page 11 of your report.

           12      A.    Well, it says that it's characterized by

           13  challenging whitewater during a season that is limited

           14  to the relatively short period between late-February

           15  and mid-April during the most favorable boating years.

           16      Q.    Okay.  If you pull back up Page 164, Debi.

           17            See where, under Cautions, it says "No

           18  stopping for 1.5 miles below The Falls, December 1 to

           19  June 15"?

           20      A.    Yes, I see that.

           21      Q.    And at the top of the page, under Seasons, it

           22  says October to June, does it not; or, I'm sorry,

           23  October to April?

           24      A.    Yes, I see that.

           25      Q.    Let's look at what some more specific guides
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            1  have to say.

            2            Debi, if you could pull up 17, which will be

            3  X035-162, Page 85.  It's Mr. Slingluff's.  No, my

            4  number's wrong.  16, Debi, sorry.

            5            There we go.  Mr. Slingluff's Guide.  Do you

            6  see where he says he's boated the river from 47 cfs to

            7  2,000 cfs?

            8      A.    Yes, I see that.

            9      Q.    Do you know what time of year these ranges

           10  would appear?

           11      A.    Generally, the higher flows are in the

           12  wintertime or perhaps during the monsoon season.  But

           13  beyond that, I couldn't specifically say.

           14      Q.    The lower flows would be during the rest of

           15  the year?

           16      A.    Generally, yes.

           17      Q.    Slingluff doesn't list any time of year

           18  restrictions, does he, at least on this page?

           19      A.    Based on a quick scan of the page, I don't

           20  see any reference to a specific time of year.

           21      Q.    Can you pull up 17, Debi?  This is X035-155,

           22  Page 73.  This is the Williams Guide.

           23            Williams lists here, starting with 100 cfs,

           24  what to expect on the river.

           25            And on the next page, which is Page 74, 18,
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            1  it goes all the way up to 3,000 cfs; is that correct?

            2      A.    I see those flow ranges listed here, yes.

            3      Q.    And the Forest Service Guide that you

            4  referenced, do you know what range of flows they

            5  indicated?

            6      A.    I don't recall.  I would have to go back and

            7  look at that.

            8      Q.    Okay.  Well, let's do that.

            9            Debi, if you could pull up 19, which is

           10  X001-29, Page 22.

           11            So there at the table at the bottom, it looks

           12  like it has a range of flows and how many days it will

           13  take you to go those distances; is that correct?

           14      A.    Yes, I see that.

           15      Q.    And they range between 100 and 8,000 cfs?

           16      A.    I see that.

           17      Q.    You indicate that the adjusted cfs for the

           18  river is less than 340 cfs 75 percent of the time; is

           19  that correct?

           20            I think it's on Page 11 through 13 of your

           21  report, if you want to double-check me.

           22      A.    Okay, I found it.

           23            Could you rephrase the question, please, or

           24  state it again?

           25      Q.    You indicate the adjusted cfs for the river
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            1  is less than 340 cfs 75 percent of the time?

            2      A.    The adjusted flow?

            3      Q.    Yes.  Oh, so less than 375.  I apologize.

            4            The number there on the bottom of Page 13.

            5            "A flow-duration curve developed by adjusting

            6  the irrigation season flows upward by the larger value

            7  of 95 cfs indicates that the discharge in Segments 3

            8  and 4 would have been less than 265 cfs about

            9  50 percent of the time and less than 375 cfs about

           10  75 percent of the time, on an annual basis," correct?

           11      A.    No.

           12      Q.    No?

           13      A.    No.

           14      Q.    Okay.

           15                 MR. MCGINNIS:  Joy, I'm sorry, could you

           16  tell us where you're reading from?

           17                 MS. HERNBRODE:  That is the bottom of

           18  Page 13 of his report.

           19  BY MS. HERNBRODE:

           20      Q.    So did I not read it correctly?

           21      A.    I think you're looking at an older version of

           22  my report.

           23      Q.    Ah.  Okay.

           24      A.    I've adjusted those numbers.

           25      Q.    Okay.  Can you tell me what the adjustment
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            1  is?

            2      A.    They're actually 350 about 50 percent of the

            3  time, less than 350 cfs, and less than 420 75 percent

            4  of the time.

            5      Q.    Okay.  And you base those numbers on

            6  Mr. Burtell's report, correct?

            7      A.    The adjustment was based on his findings,

            8  yes.

            9      Q.    Okay.  So if his numbers are wrong, then your

           10  numbers here are wrong as well; and if his numbers are

           11  right, your numbers are right?

           12      A.    I suppose that's a fair statement, yes.

           13      Q.    Is it always the case that rapids get worse

           14  at higher flows?

           15      A.    No.

           16      Q.    Some rapids wash out?

           17      A.    Yes.

           18      Q.    Do you know if Verde Falls washes out at

           19  higher flows?

           20      A.    I don't know.

           21      Q.    Do you know how any other specific rapids on

           22  the river react at higher flows?

           23      A.    I don't know the details of that, no.

           24      Q.    Can rivers with rapids ever be navigable?

           25      A.    They could be.
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            1      Q.    Rapids are one of the reasons that you found

            2  that Segments 3 and 4 were nonnavigable, correct?

            3      A.    That's one of the factors, yes.

            4      Q.    What were the other factors?

            5      A.    The ranges of flows that occur, the flow

            6  depths that occur in the reach, the other obstructions,

            7  rocks, wood, those sorts of things, you know,

            8  overhanging vegetation.  All of that is a factor in how

            9  navigable it is.

           10      Q.    How do you explain the use by historic

           11  boaters of the river?

           12      A.    I didn't try to explain the use.

           13      Q.    Well, you said they couldn't have done it,

           14  and we have some people who did do it.

           15      A.    I didn't say you couldn't boat the river.

           16      Q.    Okay.  You said you couldn't commercially

           17  navigate the river?

           18      A.    I don't believe the river meets the standard

           19  of navigability, no.

           20      Q.    But that doesn't necessarily mean you

           21  couldn't commercially navigate it; it's just that's one

           22  of the factors that you looked at?

           23      A.    Yes.

           24      Q.    You talked some about tributaries creating

           25  rapids on the Verde when you speak about Graf and his
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            1  study of tributaries and rapids.  Do you remember that?

            2      A.    I remember making general statements about

            3  the effects of tributaries in canyon-bound systems, and

            4  the fact that they often create constrictions, and

            5  those constrictions can become rapids.

            6      Q.    On the Verde, what tributaries would you

            7  expect to have rapids associated with it?

            8      A.    I didn't make a specific study of that.  That

            9  statement that I made was more of a general reference

           10  for the processes that occur in canyon-bound systems.

           11      Q.    Okay.  Would you agree that a Class I or II

           12  rapid has virtually no impact on the ability of a canoe

           13  to navigate a river?

           14      A.    I think most canoes, if there's enough flow

           15  depth through that -- did you say riffle or rapid?

           16  Class I or II, whatever you referred to it as --

           17      Q.    Class I or II, whatever it is, yeah.

           18      A.    -- if there's enough depth, you should be

           19  able to get a canoe through it.

           20      Q.    Okay.  And I believe you told me a couple of

           21  times that some Class III's and Class IV's could be

           22  navigated with a canoe?

           23      A.    It's possible.

           24      Q.    Have you ever boated a Class I rapid in a

           25  canoe?
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            1      A.    I'm sure I have.

            2      Q.    II?

            3      A.    Probably.

            4      Q.    Class III?

            5      A.    I have not done very much whitewater

            6  canoeing, so I doubt it.

            7      Q.    All right.  So probably same answer for IV

            8  and V?

            9      A.    Yes.

           10      Q.    Probably not?

           11      A.    Yes.

           12      Q.    And, again, I think the International

           13  Whitewater Association says that a Class II rapid has a

           14  wide, clear channel that requires only occasional

           15  maneuvering and obstacles that are easily missed by

           16  trained paddlers, correct?

           17      A.    That sounds correct, yes.

           18      Q.    You'll be happy to know I'm skipping a bunch

           19  of my questions as we're going along.

           20                 CHAIRMAN NOBLE:  I think we're taking a

           21  break.  3:15.

           22                 (A recess was taken from 2:55 p.m. to

           23  3:15 p.m.)

           24                 CHAIRMAN NOBLE:  We're ready to begin

           25  again.
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            1                 MS. HERNBRODE:  Thank you, Mr. Chairman.

            2  BY MS. HERNBRODE:

            3      Q.    In your report you cite, I think, three works

            4  by Dr. Graf, Rapids in Canyon Rivers, Flood-Related

            5  Channel Change in an Arid-Region River and Fluvial

            6  Processes in Dryland Rivers.

            7            Does that sound correct?

            8      A.    That sounds right.

            9      Q.    In any of these works, was Dr. Graf talking

           10  about title navigability?

           11            Does he address title navigability in any of

           12  those three works?

           13      A.    Title navigability.

           14      Q.    Yes.  Sorry.

           15      A.    I heard tidal, and I couldn't understand.

           16            Not to my knowledge.

           17      Q.    Was he addressing navigability for any

           18  purpose in any of those?

           19      A.    I don't recall any discussion of navigability

           20  in those documents.

           21      Q.    And did he specifically talk about the Verde

           22  in any of these works?

           23      A.    Again, I don't recall any specific discussion

           24  of the Verde River.

           25      Q.    On Page 5 of your report, you talk about
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            1  Hereford, et al. 1997 and Graf 1979 for your

            2  proposition that alluvial fans and bars form rapids

            3  that severely limit navigability; is that correct?

            4            The last sentence on Page 5, above the

            5  picture.

            6      A.    Yes, that's a very common process in dryland,

            7  in canyon-bound rivers particularly.

            8      Q.    Where on the Verde is that the case?

            9      A.    Well, an example of that process occurs at

           10  the downstream end of our Study Site 3, the MEI 2003

           11  Study Site 3.  The right bank is the toll of an

           12  alluvial fan, tributary alluvial fan, that's pressed

           13  the river over against the left valley wall, and there

           14  is a riffle there.  It's a hydraulic control.  That's

           15  why we selected that for the downstream end of the

           16  site.

           17      Q.    Any other places where you're aware of

           18  alluvial fans impacting the river?

           19      A.    There are other places that I can visualize

           20  just thinking about the map.  I can't tell you exactly

           21  where they are.  I would have to go through the aerial

           22  photography to locate them.

           23      Q.    The Hereford study is actually focused on the

           24  Colorado and talks about that the Colorado goes through

           25  periods of time where large fan-forming debris flows
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            1  tend to occur, correct?

            2      A.    I think he uses that language, yes.

            3      Q.    And it indicates that these debris flows can

            4  create waterfalls or rapids, correct?

            5      A.    I believe so, yes.

            6      Q.    And Hereford and his colleagues developed a

            7  technique for dating debris flows within the Grand

            8  Canyon to try and figure out at what frequency the

            9  Grand Canyon goes through periods of greater debris

           10  flow frequency, right?

           11      A.    I think that was one of the purposes of their

           12  study, yes.

           13      Q.    What were the other purposes?

           14      A.    I would have to go back and relook at the

           15  paper.

           16      Q.    The Hereford study indicates that for the

           17  Grand Canyon, large fan-forming debris flows tend to

           18  occur every 850 years, on average.

           19            Does that sound right?

           20      A.    Anywhere in the canyon?

           21      Q.    Yeah, apparently.

           22      A.    I don't believe that's a correct

           23  characterization of what he said, no.

           24      Q.    Okay.  So you also wouldn't agree that the

           25  last episode of fan-forming debris flows was 790 years
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            1  ago, according to the Hereford study?

            2      A.    I am certainly aware that debris flows have

            3  happened in the Grand Canyon within the last 750 years

            4  that had a significant impact on specific rapids.

            5      Q.    Does the Hereford study purport to reach

            6  conclusions for any other river other than the

            7  Colorado?

            8      A.    I don't recall.

            9      Q.    And it doesn't say that large fan-forming

           10  debris flows will create rapids and waterfalls; it just

           11  says they can, correct?

           12      A.    Yes, that's one of the processes that occurs

           13  in canyon-bound rivers.

           14      Q.    Were any of the other authors you cite in

           15  your report talking about title navigability?

           16      A.    Well, I cite Mr. Burtell's report, for

           17  example.

           18      Q.    Okay, I'll give you Mr. Burtell.

           19      A.    And, of course, Dr. Schumm's reports were

           20  directed at title navigability.

           21      Q.    Okay.

           22      A.    Those are the ones I see based on a quick

           23  scan of my citation list.

           24      Q.    We talked about one of the photos in your

           25  PowerPoint of a riffle, where you characterize the
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            1  riffle as shallow.  For any of the other photos in your

            2  report, you can't tell from a photo exactly how deep a

            3  river is; you can just tell that it's relatively

            4  shallow at that point?

            5      A.    You can't quantify it specifically from a

            6  photo, the depth.

            7      Q.    It's shallower than the pool, but you can't

            8  say it's 1 foot deep or 2 feet deep?

            9      A.    I couldn't give you a specific number.

           10      Q.    Okay.  I think when we were looking at your

           11  PowerPoint, I forgot to ask you to read the text for

           12  the Gnarly Rock Bar Rapid that you got off of that same

           13  website.  So I've given you a copy of your PowerPoint,

           14  of your latest PowerPoint, and we're looking at

           15  Page 28.  Will you read the text on the top of that

           16  photo?

           17      A.    Yes, I will.

           18            "Gnarly Rock Bar Rapid, Class III, possibly

           19  line right.  Maybe the river changed, or we took the

           20  wrong (left) channel, because this was the only

           21  Class III we encountered below Childs.  It is not

           22  marked Class III in the U.S. Forest Service pamphlet,

           23  though many others are.  One boater in our group took

           24  the right channel and said it wasn't very easy, either;

           25  two Class IV moves to avoid a pin and a headwall, he
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            1  said.  The Verde must change a lot year-to-year."

            2      Q.    Okay.  Thank you.

            3            Would it be fair to say that it's your

            4  opinion that at low to moderate flows, the Verde is

            5  difficult and dangerous to navigate?

            6      A.    There are portions of it that would be

            7  difficult and dangerous to navigate.

            8      Q.    You yourself indicate the river is not very

            9  deep.  So what is dangerous about the Verde?

           10      A.    Well, I think it's apparent, from the

           11  photographs that we looked at, that places like Verde

           12  Falls, for example, could be quite dangerous if you

           13  didn't have the right type of equipment and the right

           14  skills.

           15      Q.    Are you likely to drown in less than 2 feet

           16  of water?

           17      A.    People can drown in less than 2 feet of

           18  water.

           19      Q.    Is an adult, reasonably conscious and sort of

           20  normal capacity, likely to drown in 2 feet of water?

           21      A.    It really depends on the circumstances.

           22      Q.    If you overturn your boat in 2 feet of water,

           23  do you think you could retrieve your load, right your

           24  boat, and go on with little difficulty?

           25      A.    It depends on the velocity of the water in


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 9     02/23/2015
                                                                      2066


            1  the 2 feet area.  It depends on how rocky the bed is.

            2  It could be quite challenging, actually.

            3      Q.    When you were doing fieldwork on the Verde,

            4  did you have to cross the river?  I guess you did,

            5  because somebody at least held the pole.

            6      A.    Yes, I crossed the river a number of times.

            7      Q.    How did you do that?

            8      A.    Walked.

            9      Q.    Was the velocity difficult?

           10      A.    Well, I chose places where it was not

           11  difficult to cross.

           12      Q.    I want to talk a little bit about alluvium

           13  reaches.  Where along the Verde, in what segments, is

           14  the Verde wholly unconstrained by bedrock?  Segment 1?

           15      A.    Say again?

           16      Q.    Where on the Verde is the river wholly

           17  unconstrained by bedrock; segment 1?  Is there any

           18  places along Segment 1 that are alluvium reaches?

           19      A.    I'm sure there are sections of Segment 1 that

           20  are alluvial.  I'm not specifically familiar with the

           21  details of Segment 1, though.

           22      Q.    Not a lot of it, though, you would think; or

           23  do you not have an opinion about Segment 1?

           24      A.    Could you rephrase your question?

           25      Q.    Would you think a lot of Segment 1 is
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            1  alluvial?

            2      A.    I simply don't know.

            3      Q.    Okay.  How about Segment 2 through the Verde

            4  Valley; would you say that most of that is likely

            5  alluvial?

            6      A.    Based on what I've seen here and the few

            7  times that I've crossed it, I believe most of that is

            8  alluvial.

            9      Q.    Okay.  And Segment 3, most of that not --

           10  would be constrained by bedrock?

           11      A.    Much of Reach 3 is constrained by bedrock.

           12      Q.    And 4?

           13      A.    Portions of Reach 4 are; portions are not.

           14      Q.    And 5?

           15      A.    5 is mostly not constrained by bedrock.

           16      Q.    After a flood, does a river reestablish a

           17  main or low flow channel?

           18      A.    One or more low flow channels is usually

           19  present after a flood, yes.

           20      Q.    How quickly after a flood?

           21      A.    It depends on the flow regime, primarily the

           22  flow regime and the type of river.

           23      Q.    Would you expect it to reestablish fairly

           24  quickly?

           25            As the flood recedes, does it move down into
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            1  a low flow channel, or does it continue to be spread

            2  out all over?

            3      A.    It tends to be less wide as the flood goes

            4  down.

            5      Q.    So on the Verde, if you have a big flood, how

            6  quickly do you get a low flow channel back; within a

            7  month; within a year?

            8      A.    Again, it depends on where you are and

            9  what -- where you are specifically in the river and

           10  what processes are going on; but as the flow goes back

           11  down, it tends to consolidate into some number of

           12  channels; some places only one, some places more than

           13  one.

           14      Q.    On the Gila we talked about large floods in

           15  1905 and 1906, correct?

           16      A.    Yes.

           17      Q.    The Verde wasn't impacted by these same

           18  floods, was it?

           19            I guess let me move on to my second question,

           20  portion, and I think that will help you.

           21      A.    Okay.

           22      Q.    The large floods on the Verde were 1891 and

           23  1993?

           24      A.    Those were the two largest on record, yes.

           25      Q.    And in the MEI 2003 report, you cited some
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            1  papers about the effects of the 1993 floods on the

            2  Verde; do you remember that?

            3      A.    Yes.

            4      Q.    Specifically, you cited a paper called

            5  Hydraulic and Paleohydraulic Assessment of the 1993

            6  Floods on the Verde River, Central Arizona, from 1995,

            7  by P.K. House and two other authors.  Do you remember

            8  that?

            9      A.    I recall that citation, yes.

           10      Q.    Do you know who those two other authors are?

           11      A.    I don't remember at this time.

           12      Q.    Would they be Fuller and Pearthree?

           13      A.    Very likely, yes.

           14      Q.    You say Segment 5 that runs through a valley

           15  is unstable under natural conditions.  What do you mean

           16  by unstable?

           17                 MR. MCGINNIS:  I'm sorry, are you

           18  reading from a particular point in his report?

           19                 MS. HERNBRODE:  I can cite you to a

           20  particular point in his report, which is Page 3, and

           21  that would be Paragraph 2.

           22  BY MS. HERNBRODE:

           23      Q.    What do you mean by unstable?

           24      A.    I mean they shifted around.

           25      Q.    The flood channel shifts around, the low flow
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            1  channel shifts around, they both shift around?

            2      A.    Well, certainly they shift around during the

            3  flood, the locations of those channels, and they shift

            4  around some even after the flow recedes.

            5      Q.    Both the low flow and the flood channel move

            6  around?

            7      A.    Well, the low flow channel moves around

            8  during -- some during the lower flows, but primarily

            9  during flood flows.  The low flows don't cause the

           10  flood channel to move around.

           11      Q.    On Page 6 you talk about a river's recovery

           12  after a flood being relatively slow compared to change

           13  during a flood.  Change during a flood takes place over

           14  the course of a few days or, at most, a few weeks,

           15  correct?

           16      A.    Yes.

           17      Q.    So pretty much anything longer than a few

           18  weeks would be relatively slow for recovery of a low

           19  flow channel?

           20      A.    Slower, yes.

           21      Q.    And during the recovery period, there is a

           22  low flow channel, a single low flow channel, generally,

           23  within the braided flood channel?

           24      A.    One or more low flow channels.

           25      Q.    Two, possibly?
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            1      A.    Could be.

            2      Q.    More than five?

            3      A.    I don't recall many places where we would

            4  have more than five.

            5      Q.    All this braided channel discussion applies

            6  only to the alluvial reaches of the river, correct?

            7  You don't get a lot of braiding in the nonalluvial

            8  reaches?

            9      A.    That's correct.

           10      Q.    Debi, could you pull up 7.

           11            This is X016, Page 27, which is your report.

           12  Would you characterize this stretch in the photo as

           13  braided?

           14      A.    I think we already covered this; but portions

           15  of this are braided, portions are not, at the flows

           16  that we see in this photograph.

           17      Q.    I was under the impression we covered a

           18  different photo, but I could be wrong.  I apologize if

           19  we covered the same photo twice.

           20            Have you looked at any of the historical

           21  surveys of the Verde River?

           22      A.    I have not studied the historical GLO surveys

           23  and things that Dr. Littlefield and others have talked

           24  about in great detail, no.

           25      Q.    Wouldn't that give you a good idea of what
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            1  the river might have looked like closer to its ordinary

            2  and natural condition?

            3      A.    For the questions that I was trying to

            4  answer, probably not so much.

            5      Q.    What questions were you trying to answer?

            6      A.    Well, what's the overall character of the

            7  river look like, what are the depths, what is the

            8  geomorphic character of the river I think is the best

            9  way to describe it.

           10      Q.    Your task was to look at the river in a big

           11  picture, not a river -- not each specific portion of

           12  the river?

           13      A.    Well, you have to look at -- you know, you

           14  have to drill into the details like we did at some of

           15  our study sites and other locations to answer that

           16  question.

           17      Q.    If those early surveys show there wasn't a

           18  lot of braiding down in the Segment 5, wouldn't that

           19  indicate that your hypothesis that there would have

           20  been more braiding in the natural condition, wouldn't

           21  that indicate that hypothesis is perhaps incorrect?

           22      A.    Well, the challenge that I have in making

           23  that interpretation from those surveys is that you have

           24  to be able to put their observation in the context of

           25  the bigger picture of what was happening around the
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            1  site and around the time frame of the measurement.  And

            2  I find it very difficult to know whether -- if a

            3  surveyor went out who doesn't -- who's not a river

            4  person and he measured a flow depth and he said it's

            5  2 foot or 1 foot or 8 feet or whatever, I don't know

            6  how to put that in the context of what the overall

            7  river looks like there.

            8            I can say at that point it is.  What does

            9  that point mean?  Is it the deepest point along the

           10  reach?  Is it the shallowest point in the reach?  Is it

           11  in a riffle?  Is it in a pool?  I don't know the answer

           12  to that, and I can't -- from reading those surveys,

           13  generally you can't tell that.  So I find it

           14  challenging for my work to use those, that type of

           15  information.

           16      Q.    I wasn't actually talking about the depth.  I

           17  was talking about the pictures they drew of the river

           18  and whether those showed braiding.  Because I believe

           19  you said that you thought that Reach 5 was less braided

           20  now because of the effect of the upstream dams; is that

           21  correct?

           22      A.    Yes, I did say that.

           23      Q.    Okay.  So if those surveys of the lower

           24  reaches do not show braiding, that would indicate that

           25  perhaps that hypothesis is incorrect?
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            1      A.    Well, again, I don't think that the purpose

            2  of those surveys was to establish the geomorphic

            3  character of the river.  They simply were showing lines

            4  on the map to illustrate that there's a river there.

            5  They made a few measurements of the width.  I don't

            6  think you can draw conclusions about whether the river

            7  was braided or not from the information in those

            8  surveys.

            9      Q.    Even though they do show some braids?

           10      A.    It's not definitive to me.  I couldn't draw a

           11  conclusion, yes, this is a braided river or not a

           12  braided river from those surveys.

           13      Q.    And you don't think that calls your

           14  hypothesis into question?

           15      A.    No.

           16      Q.    When you cite Dr. Huckleberry and his

           17  opinions on the Gila at Page 8 of your report, was he

           18  talking about the overall flood channel widening or the

           19  part of the channel that you put your boat in widening?

           20      A.    He's talking about large floods here, by and

           21  large.

           22      Q.    Yes.  And so are they widening the part of

           23  the river that you put your boat in, or are they

           24  widening the floodplain?

           25      A.    I don't really know how to answer your
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            1  question.  The boat occupies a very small part of the

            2  width of the river, so it's --

            3      Q.    I'm trying to avoid using the word low flow,

            4  main, or something like that.  I'm talking about the

            5  wet part.

            6      A.    Okay.

            7      Q.    Did the wet part get wider, or did the

            8  floodplain get wider once the flood recedes?

            9      A.    Well, when the flood comes along, as I've

           10  talked several times, it tends to blow the channel out,

           11  it rips vegetation out, it moves sediment around, and

           12  so you end up with a wide, broad, braided flood

           13  channel.

           14      Q.    And --

           15      A.    And as the flows recede, then it consolidates

           16  back down into one or more lower flow channels within

           17  that flood corridor.

           18      Q.    And those lower flow channels, would they

           19  necessarily be wider after the flood or not?

           20      A.    They wouldn't necessarily, although I would

           21  say more often than not they would be wider immediately

           22  after the flood than they are some years after you've

           23  gone through a period without floods.

           24      Q.    Significantly wider?

           25      A.    Could be.
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            1      Q.    What percentage of the time would you say the

            2  Verde is in flood?  Less than 5 percent of the time?

            3      A.    Yeah, I would think less than 5 percent of

            4  the time.

            5      Q.    Less than 1 percent of the time?

            6      A.    Yes, less than 1 percent of the time.

            7      Q.    I want to talk a little bit segment by

            8  segment.  You didn't look at Segments 1 and 2, correct?

            9      A.    I did not specifically study Segments 1 and

           10  2.

           11      Q.    So your opinion on navigability is based on

           12  Mr. Burtell's study of Segments 1 and 2; is that

           13  correct?

           14      A.    No.

           15      Q.    Okay.  What is the basis for your opinion on

           16  nonnavigability of Segments 1 and 2?

           17      A.    Mr. Burtell's information is part of the

           18  basis for my opinion on that.  I've also looked at the

           19  aerial photography of the reach.  I've read what I can

           20  about the character of the reach.

           21      Q.    What did you read, what books did you look at

           22  about the character of the reach?

           23      A.    I didn't say I read books about the character

           24  of the reach.

           25      Q.    Okay.  What did you read about the character
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            1  of the reach?

            2      A.    Well, I read Mr. Fuller's PowerPoint.  I've

            3  read some of his previous reports.  I've listened to

            4  the testimony of others in the case.

            5      Q.    So your opinion is based on information that

            6  has been presented to ANSAC?

            7      A.    Partially.

            8      Q.    And what parts of your -- what information

            9  that has not been presented to ANSAC formed a basis for

           10  your opinion?

           11      A.    I doubt that I've read any information about

           12  that part of the Verde River that the Commission has

           13  not heard, actually.

           14      Q.    Do you know if there have been any human

           15  impacts to the physical characteristics of the Verde in

           16  Segments 1 and 2 that would have impacted navigability?

           17      A.    I imagine there are, yes.

           18      Q.    Gravel operations in the riverbed itself?

           19      A.    That could impact navigability.

           20      Q.    Fencing across the river?

           21      A.    I would think that would impact navigability.

           22      Q.    Irrigation diversions?

           23      A.    Yes.

           24      Q.    Okay.  So let's talk specifically about the

           25  parts of the river you did study.
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            1            In your opinion, Segments 3 and 4 are not

            2  navigable, in part because they have rapids, correct?

            3      A.    Yes.

            4      Q.    What are the other reasons?

            5      A.    Well, again, it's the collection of the

            6  hydrology, the high variability in the flow, the

            7  generally low flows, the shallow depths, the widths,

            8  the rapids and the riffles, other things in the reach

            9  that would constitute challenges to navigation, like

           10  overhanging trees, large woody debris.

           11      Q.    So you would agree that flows in the Verde

           12  were likely deeper under natural conditions, correct?

           13      A.    They would be marginally deeper in some

           14  places, yes.

           15      Q.    Would they ever be shallower under natural

           16  conditions?

           17      A.    They could be.

           18      Q.    How?

           19      A.    If you had a reach that is now narrow because

           20  of the riparian corridor becoming more robust, you

           21  could have greater depths for a lower flow than a wide

           22  reach that has no vegetation along the side of it.

           23      Q.    My understanding is the riparian corridor is

           24  generally more robust downstream of dams because you

           25  don't have the flood flows that wash them out.  Are
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            1  there other reasons why the riparian corridor would be

            2  more robust now than it would have been historically?

            3      A.    There are other reasons that could cause

            4  that, yes.

            5      Q.    Like what?

            6      A.    Invasive species, for example.

            7      Q.    Tamarisk?

            8      A.    That is a possibility.

            9      Q.    How does tamarisk behave versus a native

           10  willow.

           11      A.    In what --

           12      Q.    Does it have a different impact on

           13  navigability than a native willow would?

           14      A.    Actually, yes --

           15      Q.    How?

           16      A.    -- it does.

           17      Q.    How?

           18      A.    Tamarisk is a species that basically sends

           19  down a long taproot so they can be -- tamarisk can grow

           20  in areas that willows generally won't grow.  Willows

           21  tend to grow from adventitious roots that go out, so

           22  they tend to cause more stability, overall stability,

           23  of the bank line.  It's more common to see undercut

           24  banks in tamarisk areas than it is in a willow area.

           25      Q.    And are undercut banks a problem for the
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            1  navigability on the Verde?

            2      A.    I don't know that.  I've never seen that.

            3      Q.    Okay.  So canoes are -- the depths would

            4  likely not have been shallower in historic times.

            5  Canoes are used today on the Verde.  Canoes could be

            6  used for commercial purposes.  I'm trying to figure out

            7  what's wrong with Segments 3 and 4.  What's the depth

            8  problem with Segments 3 and 4 that would cause them to

            9  not be navigable commercially?

           10      A.    If you go to the definition of

           11  navigability --

           12      Q.    Uh-huh.

           13      A.    -- using the boats that were commercially --

           14  that were a commercial reality at the time of

           15  statehood, was it a highway for commerce, all of those

           16  factors that we've talked about collectively tell me

           17  that the Verde River did not meet the federal standard

           18  for navigability.

           19      Q.    Well, I know you keep saying that.  But you

           20  also can't tell me any boats, other than canoes, that

           21  might be used for navigability.  We had your 13-inch

           22  deep boats on the Mosquito Fork, 13-inch depth boats on

           23  the Mosquito Fork.  I'm not suggesting that those were

           24  appropriate for use on the Verde, but you came up with

           25  a specific boat there.
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            1            I'm trying to find a specific boat here that

            2  you think is necessary to show commercial navigability.

            3      A.    I don't think it's my job to find a boat

            4  that's necessary for navigability.  I think I've said

            5  repeatedly that I don't see evidence of commercial

            6  navigation on the Verde River.  I'm not in the business

            7  of making up kinds of boats for purposes.  I don't know

            8  what to tell you.

            9      Q.    Isn't susceptibility all about trying to

           10  project what kind of boats would have been appropriate?

           11      A.    Using the boats that were in customary use at

           12  the time in the area.

           13      Q.    Okay.  So your definition of susceptibility

           14  says that you have to have boats in use at the time in

           15  the area.  So if there were no boats in use at the time

           16  in the area, because of some other factor, you can

           17  never prove susceptibility; is that correct?

           18      A.    Well, it's not for me to prove

           19  susceptibility.  That's the question that the

           20  Commission will have to decide.

           21      Q.    But in your opinion, it would not be possible

           22  under those conditions to prove susceptibility?

           23      A.    If you don't have a criteria boat, I guess

           24  it's hard to talk about whether it was susceptible to

           25  navigation.
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            1      Q.    Do you know what flow range Verde Falls is

            2  more difficult to navigate?

            3      A.    I don't know that.

            4      Q.    Do you know what it looks like at 300 cfs?

            5      A.    Not specifically.

            6      Q.    Any other cfs?

            7      A.    Well, the photographs that I showed you, the

            8  oblique photos that I took that flow at the Tangle

            9  Creek gage was 185 to 190 cubic feet per second on that

           10  day, so I have a good sense of what it looks like at

           11  that flow.

           12      Q.    Are there any other rapids that have

           13  hydraulic changes; at greater flows, they have greater

           14  hydraulics?

           15      A.    I'm sorry, can you rephrase the question?

           16      Q.    You talk about that Verde Falls has bigger

           17  hydraulics at higher flows.

           18      A.    Yes.

           19      Q.    Are there any other rapids that show those

           20  same kind of hydraulic changes on the Verde?

           21      A.    I don't specifically know that, but I would

           22  be very surprised to learn that there aren't.

           23      Q.    You're assuming there are?

           24      A.    Yes.

           25      Q.    Let's look at your Figure 7 on Page 10 of
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            1  your report.

            2            This is No. 10, Debi.

            3            I think you indicated that greater flows

            4  would increase the Verde's depth by only a few tenths

            5  of a foot, correct?

            6      A.    Yes.

            7      Q.    So would this riffle have dangerous

            8  hydraulics at higher flows, likely?  If you added a

            9  couple tenths of a foot to that, would that create

           10  dangerous hydraulics in that riffle?

           11      A.    I couldn't say.  Probably not substantially,

           12  a few tenths of a feet.

           13      Q.    On Page 15 you say the boating season on the

           14  Verde is unreliable.  Why do you say that?

           15      A.    That's based largely on the statement from

           16  the Forest Service Guide that we discussed earlier.

           17      Q.    Can you refer me to a page in the Forest

           18  Service Guide?

           19      A.    I can't at this time refer you to the page in

           20  the Forest Service Guide.  I can tell you what I said

           21  in my report about it.

           22      Q.    Well, the Forest Service Guide is a notebook

           23  next to you, and that exhibit is reproduced under

           24  Tab 7, and the Forest Service Guide is X001-29.

           25      A.    I'm sorry, I misspoke.  It's not the Forest
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            1  Service Guide either that says that.  It's the Arizona

            2  State Parks document.

            3      Q.    Would you agree that the Arizona State Parks

            4  guide is considerably less detailed than the Forest

            5  Service Guide?

            6      A.    Yes, I think in general it is.

            7      Q.    The State Parks Guide covers the Verde River

            8  in four or five pages, maybe; it does not list river

            9  mile by river mile; is that correct?

           10      A.    As best I recall.  I haven't looked at that

           11  document for some time.

           12      Q.    It's Tab 5 in that notebook, and it is

           13  X001-02.  A few more pages than the six I said before.

           14  I think there may be about 10 or 12 pages in here.

           15  Does that sound correct?

           16      A.    Looks like 13 to me.

           17      Q.    I'll leave the math to you.

           18            Does it cover river mile by river mile?

           19      A.    No, it doesn't.

           20      Q.    The Forest Service Guide you were referencing

           21  does?

           22      A.    Yes.

           23      Q.    And it doesn't talk about a limitation or an

           24  unpredictability of seasons?

           25      A.    I did not see any language about that in the
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            1  Forest Service Guide.

            2      Q.    And I won't ask you about the Williams Guide

            3  because you have not read it, correct?

            4      A.    I have not read it thoroughly, that's

            5  correct.

            6      Q.    The work your firm did in Segment 4 with your

            7  three sites, those sites were specifically chosen in

            8  areas that were partially constrained by bedrock,

            9  correct?

           10      A.    No.

           11      Q.    There were at least -- there were some

           12  controls present in those sites?

           13      A.    Yes, there were controls.

           14      Q.    Is there anywhere in your study sites that

           15  the river is wide and braided?

           16      A.    Well, Site 3 is, at high flows is certainly a

           17  very braided reach.

           18      Q.    How many channels?

           19      A.    I don't -- I haven't counted them.

           20      Q.    Well, let's look at the cross-sections from

           21  the MEI 2003 report.  I'm looking at Exhibit X011-68,

           22  starting at Page 5.3, Figure 5.1.  So, Debi, if you'll

           23  pull up 11 for me.

           24            I did include this entire report in here,

           25  Dr. Mussetter, if you feel the need to refer to it, but
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            1  I pulled some pages out that we'll be talking about.

            2            So this is your Study Site 1.

            3      A.    Okay.

            4      Q.    Figure 5.1 seems to show two channels at

            5  900 cfs, with one channel being clearly deeper,

            6  correct?

            7      A.    Yes.

            8      Q.    So when the channel splits here, each side

            9  doesn't get shallower.  They're fairly deep.  Never

           10  mind.  Strike that question, please.

           11            So what would the channel at this location

           12  look like at 300 cfs?

           13      A.    I'm not sure, actually, whether you would

           14  have water on both sides of that mid channel bar or

           15  not.  I would have to go back.  Our survey data was

           16  collected at flows roughly in that range.  We could

           17  probably tell from that.  I don't remember.

           18      Q.    I think the color coding on here indicates

           19  vegetation type; is that correct?

           20      A.    I believe that's correct, yes.

           21      Q.    So black, which is bare ground --

           22      A.    Yes.

           23      Q.    -- would seem to indicate the portion of the

           24  channel that's underwater most of the time, correct, or

           25  rock?
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            1      A.    That's a fair assumption, yes.

            2      Q.    So on this cross-section, that looks like

            3  a -- the black seems to indicate a single channel,

            4  maybe 3 feet deep?

            5      A.    I don't know about the depth.

            6      Q.    Well, is that elevations along the axis

            7  there?

            8      A.    Yes.

            9      Q.    So can't you just count from the bottom up to

           10  the water line or to the end of the black and see if

           11  that's 3 feet or not?

           12      A.    To what water line?  What specific question

           13  are you asking me?

           14      Q.    I see the black ending at about right there;

           15  is that correct?

           16      A.    So it appears that the vegetation on the left

           17  side of that channel is about 3 feet above the thalweg,

           18  yes.

           19      Q.    Yes, okay.

           20            Let's look at the cross-section for Site 2,

           21  which is Figure 5.2 of X011-68.  So No. 12, Debi.

           22            Looks to me like at 1,000 cfs there are two

           23  or maybe three channels here; is that correct?

           24      A.    Yes.

           25      Q.    One channel is clearly the primary channel,
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            1  though, the deeper channel?

            2      A.    I'll accept your characterization of that.

            3      Q.    And if we look at the black on here, we're,

            4  again, looking at between 3 and 4 feet where the

            5  vegetation starts?

            6      A.    Looks less than that, to me.

            7      Q.    How much, would you say?

            8      A.    Well, each of those ticks is a foot, so I'm

            9  looking right in this area.

           10      Q.    Okay.

           11      A.    So we're probably 2 feet at the most.

           12      Q.    Okay.  Let's look at Page 5.5, Figure 5.3,

           13  for Site 3.  That's No. 13.

           14            You have three, roughly equal, channels at

           15  1,000 cfs, each about 2 feet deep?

           16      A.    I think the shallower of the two is less than

           17  2 feet; a foot and a half, maybe.

           18      Q.    And, again, you're not sure what this would

           19  look like at 300 cfs?

           20      A.    As I sit here today, I don't recall what it

           21  looked like, no.

           22      Q.    Is there something in the study you could

           23  find fairly quickly that might help us figure that out?

           24      A.    I don't know the answer to that, actually.  I

           25  could look.
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            1      Q.    Okay.  And this is the site that you thought

            2  there might be some braiding?

            3      A.    Yes.

            4      Q.    And that's because of those three flow

            5  channels there?

            6      A.    No, I said at high flows this is a very

            7  braided site.

            8      Q.    Can you show me what you mean by high flows

            9  and what you mean by very braided here?

           10      A.    Well, first of all, it's very difficult to

           11  talk about that concept from a single cross-section

           12  that's put up here without context for the rest of the

           13  site.  So if we want to look at the overall site map

           14  and the photography, we can begin to talk about that.

           15      Q.    Okay.  The MEI 2003 study is Tab 3 in there.

           16            If you'll let us know what page might be more

           17  helpful to look at, we'll see if we can pull it up, if

           18  Debi can pull magic out of her computer.

           19      A.    Page 2.5 could be a possibility; 2.13.

           20      Q.    Which one would be better?

           21      A.    Either or both.

           22      Q.    Well, let's try 2.5.

           23                 MR. SLADE:  What exhibit, Joy?

           24  BY MS. HERNBRODE:

           25      Q.    X011-68.  And that would be Page 2.5, Debi.
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            1            I thought I would show you a picture of it so

            2  you could see what you were looking for.

            3            So there we have 2.5.

            4      A.    Okay.

            5      Q.    So you said this site tended to be wide and

            6  braided?

            7      A.    Yes.

            8      Q.    Where is it wide and braided?

            9      A.    Well, virtually the entire site.  This is a

           10  large, bare cobble bar, and as the flow comes up, you

           11  have a chute channel around the back, and there are

           12  other channels that dissect that.  This is also a high

           13  flow channel on this side.  So there are, at higher

           14  flows, multiple channels.

           15      Q.    Do you know what cfs this photograph was

           16  from?

           17      A.    As I sit here today, I don't know.

           18      Q.    Would you expect this is a low flow, moderate

           19  flow?

           20      A.    It's a fairly low flow.

           21      Q.    Are there a lot of braids in the wet part of

           22  the river at this flow?

           23      A.    No.

           24      Q.    In your opinion, Segment 5 is nonnavigable

           25  because the floodplain would have been wide and
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            1  braided.  Does this one have problems with being

            2  shallow and having rapids as well or just wide and

            3  braided?

            4      A.    It's the depth, primarily, in this part of

            5  the reach.  I'm not aware of any rapids, per se, in

            6  Segment 5.

            7      Q.    So on Page 9 of your report, the first

            8  paragraph under Section 2.2.1, you state that Segment 5

            9  is entrenched in a relatively narrow, deep canyon.

           10      A.    Well, I'm actually quoting Pearthree in that

           11  statement.

           12      Q.    Is it your opinion that Segment 5 is

           13  entrenched in a relatively narrow, deep canyon?

           14      A.    I don't think I would characterize Segment 5

           15  as being entrenched in a deep canyon.

           16      Q.    Okay.  How frequently would you say Segment 5

           17  is island-braided, percentagewise; half of it, less

           18  than half?

           19      A.    I don't have a number in mind.  A good part

           20  of it.

           21      Q.    More than 50 percent?

           22      A.    I don't know that.

           23      Q.    You state in your report at Page 24 that the

           24  island braiding is caused by flow regulation and

           25  reduction in peak flows resulting from upstream
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            1  reservoirs; is that correct?

            2      A.    It sounds correct.

            3      Q.    Last sentence, first paragraph, Page 24.

            4      A.    Yes.

            5      Q.    Same page of your report.  What evidence do

            6  you have that the high discharge years of 1889, 1890,

            7  1891, 1905, 1906, 1907, and 1909 caused major channel

            8  erosion?

            9            Is it your supposition based on your

           10  professional experience, or do you have some evidence

           11  about the Verde itself that would indicate that those

           12  flood years caused major channel erosion?

           13      A.    I don't recall specific data relative to

           14  that.  That certainly was Dr. Schumm's opinion, and the

           15  evidence about how that river behaves indicates that it

           16  certainly would have responded in that way to those

           17  high flows.

           18      Q.    And you don't know if any major channel

           19  change was shown on the topo maps that were created,

           20  topo maps or the survey maps?

           21      A.    I don't specifically recall that, no.

           22      Q.    What would have been the human impact to the

           23  physical characteristics of the Verde in Segment 5 that

           24  would have impacted navigability?  Dams?

           25      A.    Flow regulation certainly can be a
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            1  possibility.

            2      Q.    Reduction in peak flows?

            3      A.    As I said this morning, I think the reduction

            4  in peak flows likely moves it in the direction of being

            5  more navigable, actually.

            6      Q.    You were talking about sediment when you

            7  talked about that.

            8      A.    In part.

            9      Q.    Do peak flows tend to flush out vegetation?

           10      A.    They do.

           11      Q.    So that would make it more navigable?

           12            If vegetation is an issue, encroaching

           13  vegetation is an issue, then getting rid of all that

           14  vegetation would tend to make the river a little more

           15  navigable?

           16      A.    No.

           17      Q.    Why not?

           18      A.    Because the vegetation tends to stabilize the

           19  low flow channels.  It tends to make the river somewhat

           20  narrower.  So under the regulated conditions where you

           21  have better conditions for growth of vegetation, you're

           22  more likely to have stable, narrow, deeper low flow

           23  channels.

           24      Q.    Gets rid of sweepers and strainers, though?

           25      A.    Yes, I would agree with that.
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            1                 MS. HERNBRODE:  I think, unless my

            2  co-counsel over there has something he's dying for me

            3  to ask, I am done.  Thank you so much.

            4                 CHAIRMAN NOBLE:  Thank you.  It's been a

            5  joy.

            6                 COMMISSIONER ALLEN:  If you go to

            7  Page 61 in your PowerPoint.

            8                 CHAIRMAN NOBLE:  Slide 61?

            9                 COMMISSIONER ALLEN:  Page 61, Slide 61,

           10  braiding versus meandering.

           11                 THE WITNESS:  Yes.

           12                 COMMISSIONER ALLEN:  I believe what you

           13  said, and this is just to clarify for me, that the area

           14  that was circled in green was indicative of what

           15  occurred in Segment 5?

           16                 THE WITNESS:  No.  That is

           17  Mr. Hjalmarson's characterization of what happens in --

           18  I'm not sure if he specifically was referring to

           19  Segment 5, but the lower Verde in general.

           20                 COMMISSIONER ALLEN:  Okay.  Do you

           21  disagree with the concept of braiding being above the

           22  line in this concept or meandering being below the

           23  line?

           24                 THE WITNESS:  No, I totally agree with

           25  that.
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            1                 COMMISSIONER ALLEN:  Okay.  Then do you

            2  agree that what's circled in green represents

            3  Segment 5, or what are we really looking at?

            4                 THE WITNESS:  Well, may I project it up

            5  on the screen so we can clarify that?

            6                 COMMISSIONER ALLEN:  Absolutely.

            7                 CHAIRMAN NOBLE:  Is there any need for

            8  Joy to remain where she is?

            9                 MS. HERNBRODE:  I will escape.  Thank

           10  you.

           11                 CHAIRMAN NOBLE:  John, are we expecting

           12  you to be next?

           13                 MR. HELM:  (Nodded.)

           14                 CHAIRMAN NOBLE:  We'll probably take

           15  just a couple minutes for you to set up in a break.

           16                 MR. HELM:  I can occupy enough time

           17  without having to really set up, just to get us to the

           18  end of your day, if you like.

           19                 CHAIRMAN NOBLE:  Okay.  I hope that's

           20  with asking questions and not just walking around the

           21  room.

           22                 MR. HELM:  I was going to do soft shoe

           23  up here, a little tap dance.

           24                 THE WITNESS:  Okay.  So shall we explain

           25  this?


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 9     02/23/2015
                                                                      2096


            1                 So my beef with Mr. Hjalmarson's

            2  characterization is he's plotted -- the gradient that

            3  he's plotted for the Verde River is approximately

            4  correct.  It's a little bit on the low side of what

            5  actually occurs.  But if you notice, this is the

            6  bankfull discharge.  He's claiming, basically, in this

            7  plot that the bankfull discharge in the lower Verde

            8  River is somewhere between 180 and 650 cfs.

            9                 In fact, the two-year flood is closer to

           10  16,000 cfs.  So if you plot it with the right

           11  discharge, you are on the braided side of the line.

           12                 COMMISSIONER ALLEN:  Well, I think what

           13  this actually shows is the discrepancy in the

           14  definition of what constitutes the bankfull discharge.

           15  There's no question, in my mind, that the 1,500 --

           16  15,600 or up to 43,000-plus represents the bankfull

           17  discharge per your definition.

           18                 However, according to Win's definition,

           19  the bankfull discharge, which is represented by what

           20  the Corps of Engineers would classify as bankfull or a

           21  navigable stream, or however they classify it, is well

           22  below the amount that would be talked about in your

           23  terminology and my terminology as bankfull discharge.

           24                 So you're saying that the bankfull

           25  discharge per your definition would put it in the
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            1  15,000 to 43,000 cfs?

            2                 THE WITNESS:  Sort of.  What I really am

            3  saying is, first of all, I don't believe that the

            4  concept of the bankfull discharge in a river like the

            5  Verde River is even a valid concept.  And, actually,

            6  Dr. Graf talks quite a lot about that in his book, in

            7  terms of the really big floods tend to drive the

            8  geomorphology of the system.

            9                 But having said that, across the board

           10  geomorphologists will tell you that the bankfull

           11  discharge in rivers in general is going to be something

           12  akin to the mean annual flood peak.

           13                 COMMISSIONER ALLEN:  Okay.

           14                 THE WITNESS:  Which, based on the

           15  statistical distribution you fit it to, it's somewhere

           16  between 1.5 and 2.3 years.

           17                 COMMISSIONER ALLEN:  I agree.

           18                 THE WITNESS:  I can think of no

           19  geomorphologists -- and we have one in the room that

           20  can maybe answer the question too.  I can't think of

           21  anyone that would, with a straight face, try to tell

           22  you that the bankfull discharge in the Verde River is

           23  180 to 650 cfs.

           24                 And, in fact, Mr. Hjalmarson actually

           25  said, well, it's about the two-year flood peak, in part
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            1  of his testimony; and then he said it's 500 cfs.  I'm

            2  not sure.

            3                 COMMISSIONER ALLEN:  Well, I heard that

            4  comment, and I agree with you; but I think his

            5  definition and your definition are entirely different.

            6                 And I would agree with you that a

            7  geomorphologist would say bankfull is when it goes up

            8  over the bank and out of the floodplain, over a natural

            9  levy or what have you.

           10                 THE WITNESS:  Yeah.

           11                 COMMISSIONER ALLEN:  And you don't see

           12  natural levies that frequently on the Verde, but in

           13  certain cases you do.  But that's not what Win was

           14  referring to, I don't think, when he talked about the

           15  180 to 650 cfs.

           16                 But where in Segment 5 do the flows

           17  show -- can you point out to me on that graph where the

           18  actual flows of 15,600 to 43,000-plus would actually

           19  fall?

           20                 THE WITNESS:  Yeah.  It's the red dot.

           21                 COMMISSIONER ALLEN:  Okay.  That was my

           22  question.

           23                 THE WITNESS:  Yeah.

           24                 COMMISSIONER ALLEN:  Thank you.

           25                 CHAIRMAN NOBLE:  Since the witness was
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            1  on your watch, Joy, do you want any follow-up questions

            2  to what the Commissioner asked?

            3                 MS. HERR-CARDILLO:  Are you talking to

            4  me?

            5                 This Joy, right?

            6                 MS. HERNBRODE:  This Joy.

            7                 MR. MCGINNIS:  Too much joy in the room.

            8                 MS. HERNBRODE:  I think I'm good,

            9  Commissioner.

           10                 CHAIRMAN NOBLE:  Sometimes you can have

           11  too much joy.

           12                 MR. SLADE:  I don't think that's one of

           13  the times.

           14                 CHAIRMAN NOBLE:  He's back.  Mr. Slade

           15  is back.  He is ready.

           16                 Okay, Mr. Helm.

           17                 MR. HELM:  Yes.

           18                 CHAIRMAN NOBLE:  Will there be anyone

           19  following Mr. Helm with cross-examination?

           20                 MR. HOOD:  I have one line of

           21  questioning related to something Joy brought up that

           22  could turn into a couple more, depending on what

           23  happens here, but I intend to be very, very brief.

           24                 CHAIRMAN NOBLE:  Due to my suspicious

           25  nature, I suspect that Mark McGinnis might have a few
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            1  questions as well.

            2                 MR. MCGINNIS:  If we stopped right now,

            3  I wouldn't.

            4                 CHAIRMAN NOBLE:  But John is not going

            5  to stop right now.

            6                 John, please go ahead.

            7                 MR. HELM:  Thank you.

            8

            9                    CROSS-EXAMINATION

           10  BY MR. HELM:

           11      Q.    Dr. Mussetter, for this afternoon I'm just

           12  going to try and work back through my notes on

           13  questions that have been asked to you by Joy, to see if

           14  we can clear some things up.  And the first one I want

           15  to ask you goes to the bankfull discharge.

           16      A.    Okay.

           17      Q.    Is that -- and, you know, I'm not a

           18  hydrologist, but isn't that just a question of where

           19  the heck the bank is you're using?

           20      A.    No.

           21      Q.    If Win picks one bank and it's the low flow

           22  channel, and you pick another bank which is the edge of

           23  the floodplain, you would have to have a significantly

           24  different amount of water flow down to get bankfull

           25  discharge at the edge of the floodplain, right?
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            1      A.    Yes.

            2      Q.    Okay.  So at least to some degree, the

            3  bankfull argument is an argument over who picked what

            4  location?

            5      A.    In the geomorphic literature that is not

            6  true.

            7      Q.    Okay.  Well, I'm an idiot, though.  I'm not

            8  a -- I'm a lawyer coming at it face up.  I don't know

            9  what any of the literature says.  Alls I'm saying is

           10  it's just a question of what bank you -- when you're

           11  talking about a river, you're talking about a

           12  structure, whatever you want to call it, that has a

           13  bunch of banks, right?

           14      A.    Not necessarily, no.

           15      Q.    You can have a -- the edge of the floodplain,

           16  the hundred-year floodplain, is one bank, right, for

           17  example?

           18      A.    Not necessarily.

           19      Q.    Okay, it doesn't have a bank.  In other

           20  words, if I understand what you're telling me now, is

           21  channels don't make any difference?  I mean if you've

           22  got 16,000 cfs coming down a channel and I got 800

           23  coming down a channel, it's going to go over the same

           24  bank?

           25      A.    Okay.
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            1      Q.    Well, but only one of those can be bankfull,

            2  right?

            3      A.    Yes.

            4      Q.    Okay.  So the bank you use might not be the

            5  bank that Win used, right?

            6      A.    The reason geomorphologists define bankfull

            7  discharge, it's also other terms that are often used

            8  relate to the channel-forming discharge, the effective

            9  discharge, and what they're driving at is what is the

           10  flow or the range of flows that are most effective in

           11  forming the character of the channel that you see.

           12      Q.    Okay.  But I'm trying to talk about -- and I

           13  thought I premised it with this.  This is for lawyers.

           14  It's not for hydrologists or geomorphologists.  And

           15  what I'm talking about is if you select a cfs to be a

           16  bankfull cfs, that's because the bank you defined it as

           17  will be the bank that it will go over, right?

           18      A.    If you define it that way, sure.

           19      Q.    All right.  Well, that's all I'm trying to

           20  figure out.  You picked the banks that were 16 to

           21  43,000, right?

           22      A.    Well, I said I don't necessarily agree with

           23  the bankfull concept, in general, in a dryland river

           24  like the Verde.  But most geomorphologists would say

           25  that the bankfull discharge fits in the two to
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            1  five-year range, and so I said how much is the two-year

            2  discharge.  It's about 16,000.

            3      Q.    All right.  And alls I'm saying is so the

            4  bank that you used was the 16,000 bank --

            5      A.    Okay.

            6      Q.    -- all right?  Is that fair?

            7      A.    That's fair.

            8      Q.    It goes over at that.

            9            And at some other place in that area it went

           10  over at 43,000?

           11      A.    Okay.

           12      Q.    Okay?  And Win picked the, what was it, 180

           13  to 800 bank?

           14      A.    Right.

           15      Q.    Okay.  That's a different bank.

           16      A.    That's a different bank.

           17      Q.    And so what we have a dispute on is simply

           18  over who's selecting the appropriate cfs?

           19      A.    Well, if you go back to the document that he

           20  pulled that plot from, the bankfull discharges that

           21  were used for the rivers that they analyzed when they

           22  made that plot were akin to the range of flows that I

           23  talked about for the two-year to the five-year.

           24      Q.    Okay.

           25      A.    The discharge -- whatever bank he was talking
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            1  about, Mr. Hjalmarson, has absolutely nothing to do

            2  with the bankfull discharge that the gentleman that

            3  wrote that paper intended.

            4      Q.    Okay.  But alls I'm trying to get out is that

            5  the dispute between you and Win is simply over how much

            6  water is flowing down the river at any given time; is

            7  that fair?

            8      A.    No.

            9      Q.    You talked about the main problem in

           10  Segment 5 being the depth of the water?

           11      A.    Yes.

           12      Q.    Okay.  And so tell me how deep is the low

           13  flow channel in its ordinary condition in Segment 5?

           14  And if you're not comfortable giving me an average,

           15  giving me lowest and highest.

           16      A.    With how much water in the river?  I can't

           17  answer your question the way you phrased it.

           18      Q.    You want me to pull out a cfs.  You got

           19  500 cfs flowing down there.  How deep would the low

           20  flow channel be at its shallowest point?

           21      A.    I bet you can find places where it's very

           22  shallow.

           23      Q.    At the thalweg?

           24      A.    Even there, over some of the riffles, at

           25  500 cfs, I can imagine places that would be a foot or
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            1  less.

            2      Q.    Okay.  And what would the deepest places be

            3  at the thalweg?

            4      A.    I don't know.  If you had a scour pool, it

            5  could be upwards of many feet.

            6      Q.    Okay.  Now, when you used those numbers, that

            7  500 cfs, are you telling me a number that's adjusted

            8  for Mr. Burtell's work, or are you telling me a number

            9  that's just unadjusted as it exists last week?

           10      A.    Well, you posed the 500 cfs.

           11      Q.    All right, but there's two numbers that it

           12  could be on that.  One could be as adjusted by

           13  Mr. Burtell's work, right, and the other could be

           14  whatever's flowing down there today or last week?

           15      A.    Okay.

           16      Q.    All right?  Which number would you use to get

           17  the depths that you just told me?

           18      A.    If you ask me what is the depth at 500 cfs, I

           19  would give you the depth at 500 cfs.  It doesn't

           20  matter.

           21      Q.    All right.  It doesn't matter whether it's

           22  adjusted for Mr. Burtell's work or not?

           23      A.    Right.

           24      Q.    Okay.  That would be the depth that we would

           25  be -- well, let me back up.
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            1            The depth that you're talking about then

            2  would be what; the ordinary and natural depth at 1840

            3  or sometime before civilization arrived in Arizona

            4  under the definition that they used in Winkleman?

            5      A.    I'm sure 500 cfs occurred in the river during

            6  that time.

            7      Q.    Now, the work that you did in the three

            8  sections, the 2002 or whatever time frame that was --

            9      A.    2003, yes.

           10      Q.    -- Joy talked to you about you were trying to

           11  figure out how deep the water would have been on what

           12  you had drawn as the black portion --

           13      A.    Okay.

           14      Q.    -- of the graph?

           15      A.    Yes.

           16      Q.    And what I took that to mean is the portion

           17  of the graph at that cross-section that was under

           18  water.  Is that right?

           19      A.    Actually, the black on that graph is the

           20  unvegetated portion of the channel, or was at that

           21  time.

           22      Q.    But would that be indicative then of the

           23  portion of the channel where water was flowing quite a

           24  bit?

           25      A.    That's one of the factors that controls where
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            1  the vegetation grows, yes.

            2      Q.    The low flow channel, in other words?

            3      A.    Yes.

            4      Q.    So if that's the low flow channel, those

            5  numbers were done in 2002, correct?

            6      A.    The data were collected in 2002.

            7      Q.    And it's based on data that was not adjusted

            8  for diversions, et cetera, et cetera?

            9            Put another way, you didn't have the luxury

           10  of Mr. Burtell's work in 2002?

           11      A.    No, I didn't.  I wasn't --

           12      Q.    So you didn't -- those decisions that you

           13  made there were not based on an adjustment for

           14  irrigation that was pulled out and put back into the

           15  river, that sort of stuff?

           16      A.    Our analysis was based on the measured flows

           17  at the gages.

           18      Q.    From the gage records?

           19      A.    From the gage records, yes.

           20      Q.    And those gage records were not adjusted in a

           21  fashion like Mr. Burtell did it to go back in history

           22  and make a virgin flow?

           23      A.    They were not.

           24      Q.    Okay.  So your determinations are not based

           25  on virgin flow, those three sites you did?
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            1      A.    Well, again, we analyzed specific discharges

            2  there.  It doesn't matter whether it was virgin flow or

            3  not.  We simply said, okay, if there's 500 cfs in the

            4  river, what happens.

            5      Q.    I understand that.  But I'm persistent, in

            6  fact, and the thing I want to know is was the flow that

            7  you analyzed what -- I'm not sure. -- GLO or whatever

            8  calls virgin flow?  And I take your answer to have

            9  been, no, it isn't?

           10      A.    We did not adjust the flow record to account

           11  for the upstream diversions.

           12      Q.    Okay.  Very good.

           13            And do you know what the depth of flows that

           14  you saw would have been if you had done that

           15  adjustment?

           16      A.    Approximately, yes.

           17      Q.    Give me the approximate number.

           18      A.    Well, so if you look at the gage rating

           19  curves, for example, at the Tangle Creek gage, the

           20  differences between the adjusted and the unadjusted

           21  median flow, just as an example, amounts to about

           22  three-tenths of a foot, about 4 inches.

           23      Q.    You and Joy were having a discussion about

           24  susceptibility?

           25      A.    Yes.
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            1      Q.    Okay.  And you got into a discussion about

            2  the boats that were used in Arizona around the time of

            3  statehood; do you recall that?

            4      A.    Yes.

            5      Q.    And you talked about a criterion boat?

            6      A.    I think I used that word, yes.

            7      Q.    I think you did too.  I wrote it down.

            8      A.    Very good.

            9      Q.    I bet she did too.

           10            And so I would like to know or I would like

           11  you to describe for me what your criterion boat is;

           12  depth, width, you know, how long is it, you know, all

           13  that sort of stuff.

           14      A.    I did not have a specific criterion boat in

           15  mind when I did my work on the Verde River.

           16      Q.    Do you have a range, a boat from 15-foot to

           17  20-foot?

           18      A.    No.

           19      Q.    You don't have any idea what kind of boat you

           20  were going to use to judge navigability on the Verde

           21  River?

           22      A.    I based my opinions on the definitions of

           23  navigability, which talks about boats in customary use.

           24      Q.    You don't have a clue what a boat in

           25  customary use is, do you?
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            1      A.    Well, from the record, the historical data,

            2  information that I've heard in this case and that I

            3  have read, there were few boats being used, so that's

            4  part of the problem.

            5      Q.    Whatever they were, whatever they were, tell

            6  me what your criterion boat is.  If you don't have one,

            7  it's okay with me if you just want to tell me I don't

            8  have a criterion boat.

            9      A.    I think I did tell you I don't have a

           10  criterion boat for the Verde River.

           11      Q.    Okay.  And so the boats that you do say were

           12  in use, did you use those boats to make your decision

           13  from?

           14      A.    I didn't do a detailed technical analysis of

           15  the boats that the anecdotal evidence said had been

           16  used off and on on the Verde River.

           17      Q.    You didn't take one of those dories that

           18  those guys used coming down the Colorado and say how

           19  will that do on the Verde?

           20      A.    I didn't specifically do that, no.

           21      Q.    Okay.  So how did you factor in a boat?  I

           22  mean from what I've heard here, you can have boats that

           23  only draw 4 inches and boats that draw 3 feet.  Which

           24  criterion did you use?  What was the depth of flow you

           25  figured you needed to put a boat on?
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            1      A.    I think from a practical perspective, for

            2  commercial navigation, you would need a minimum of a

            3  foot and a half to 2 feet of depth.

            4      Q.    Is commercial navigation different than

            5  navigation?

            6      A.    I think navigation for commerce is different

            7  than just plain navigation.

            8      Q.    Explain to me how it's different.

            9      A.    Well, commerce is about exchanging goods and

           10  services.  Navigation can be just simply floating down

           11  the reach.

           12      Q.    If I just float down the reach, you can't use

           13  that as evidence that the thing is navigable?

           14      A.    I didn't say you couldn't use that as

           15  evidence.  I don't think that's determinative.

           16      Q.    Is it a factor?

           17      A.    It's something that should be considered,

           18  yes.

           19      Q.    Is travel part of commerce?

           20      A.    Can be.

           21      Q.    If I travel down the river in a boat, is that

           22  commerce?

           23      A.    It isn't necessarily commerce.

           24      Q.    What disqualifies it from being commerce?

           25      A.    Well, the definition of commerce is exchange
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            1  of goods and service.  If you're just out there on your

            2  own traveling down the river for whatever purpose, I

            3  don't think that necessarily means commerce.

            4      Q.    If I hire a guide to take me fishing, is that

            5  commerce?

            6      A.    If you hire a guide to take you fishing?

            7      Q.    Uh-huh.

            8      A.    Sure.

            9      Q.    In my canoe?

           10      A.    Sure.

           11      Q.    So you've got to have some component of an

           12  exchange of wealth to have it count?  I've got to buy

           13  the guide's services?

           14      A.    Using the plain language meaning of commerce,

           15  yes.

           16      Q.    As opposed to me and you going fishing, just

           17  as a couple of friends going out to dip our line in the

           18  water on a given day; that's not commerce?

           19      A.    Well, first of all, I think dipping your line

           20  in the water or going fishing is not necessarily

           21  navigation; but I don't think necessarily that would

           22  constitute commerce, no.

           23      Q.    Well, let's assume I've got a spot three

           24  miles upriver that I want to go to.

           25      A.    Sure.
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            1      Q.    That wouldn't be commerce because you're not

            2  paying me to take you to that spot?

            3      A.    I wouldn't think that would qualify as

            4  commerce, no.

            5      Q.    I have to tell you, as an aside, that there's

            6  an awful lot of bass fisherman that would disagree with

            7  you.

            8      A.    Fair enough.

            9      Q.    You guys talked about the tamarisk --

           10      A.    Yes.

           11      Q.    -- and the concept of vegetation changes and

           12  things like that.

           13            Tell me, just off the top of your head, is

           14  tamarisk a naturally occurring tree in the state of

           15  Arizona?

           16      A.    No.

           17      Q.    How did it get here?

           18      A.    It was imported.

           19      Q.    Who imported it?  Some guy somewhere?

           20      A.    Some persons imported it.  I believe it was

           21  for erosion control, if I'm not mistaken.  Might have

           22  been ornamental plants.  I'm not really sure.  Came

           23  from China.  That's the one thing I do know.

           24      Q.    Some part of our civilization brought it in,

           25  right?
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            1      A.    Right.

            2      Q.    And when you were doing your work, did you

            3  consider the Verde River without tamarisk impacting on

            4  it?

            5      A.    I don't think I can say I consciously thought

            6  about the effects of tamarisk specifically, no.

            7      Q.    Why are tamarisk any different than me

            8  building a dam on it?  It's a manmade something, right?

            9      A.    The fact that tamarisk are in this area is

           10  due to man's activities.

           11      Q.    Uh-huh.  So do the effect that tamarisk

           12  effects navigation, that's a manmade impact on

           13  navigation, correct?

           14      A.    It could be viewed that way, yes.

           15      Q.    Again, you and Joy talked about riffles and

           16  rapids and folks at statehood.

           17      A.    Right.

           18      Q.    And what I got out of that, I just want to

           19  make sure I got this right; that regarding the date of

           20  statehood and a riffle, the boats that were in use

           21  around the date of statehood could have gone over a

           22  riffle?

           23      A.    Sure.

           24      Q.    So the boats at statehood riffles weren't a

           25  problem for?
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            1      A.    I didn't say that.

            2      Q.    Well, it might have been a bumpy ride or

            3  whatever, but they could navigate it?

            4      A.    Not necessarily, no.

            5      Q.    Okay.  All right.  So let's back up then.  I

            6  guess I missed your -- I thought first you said that

            7  the boats that existed at statehood could navigate

            8  riffles that were in existence at statehood?

            9      A.    Some riffles, yes.

           10      Q.    Okay.  What riffles couldn't they have

           11  navigated?

           12      A.    Shallow riffles.

           13      Q.    Okay.  So how deep does the water have to be

           14  before a boat in existence at statehood could navigate

           15  a shallow riffle?

           16      A.    You have to tell me which type of boat you're

           17  talking about.

           18      Q.    Well, your criterion boat, whatever that was.

           19      A.    But I told you I don't have a criterion boat.

           20      Q.    Okay.  I mean I can do this -- do you want to

           21  do it by 6 inches, do you want to do it by 1 foot, do

           22  you want to do it by tens of foot, do you want to do it

           23  by 2 feet in depth, by 3 feet in depth?

           24            You just aren't answering those questions,

           25  and I'll be happy to sit here all night and ask them to
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            1  you, if you'll just give me the boat, you tell me, that

            2  will go over a riffle that was in existence at the date

            3  of statehood.  And if you don't know, that's a

            4  perfectly acceptable answer to me.

            5      A.    Mr. Helm, I'm not trying to be argumentative

            6  with you.  When you ask me a question that I have an

            7  answer to, I'll give you the answer very quickly.

            8      Q.    So you do not have an answer to what size

            9  boat could go across a riffle that was in existence at

           10  statehood?

           11      A.    There are some canoes that could go over some

           12  riffles at statehood.  There were canoes in Arizona at

           13  that time, I suppose.

           14      Q.    All right.  Now tell me how deep the riffle

           15  would have to be to allow a canoe over it --

           16      A.    Again --

           17      Q.    -- the water over the riffle?

           18      A.    -- it depends on the size of the canoe, the

           19  load that it's carrying, the characteristics of the

           20  riffle.

           21      Q.    A canoe with two people in it, each weighing

           22  less than 200 pounds, and no other gear, other than

           23  paddles.

           24      A.    Again, you don't give me enough information

           25  to answer the question.
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            1      Q.    What more information do you need?

            2      A.    I need to know the specific dimensions.  You

            3  need to know the character of the riffle, what the bed

            4  material --

            5      Q.    15 feet long.

            6      A.    Okay.

            7      Q.    3 feet high from the bottom to the top of the

            8  gunnel.

            9      A.    Say that again?

           10      Q.    Bottom to the top of the gunnel, coming

           11  around, it's 3 feet high.

           12      A.    3 feet high.

           13            You still don't give me enough information.

           14      Q.    What more information --

           15      A.    A few inches, 4 to 6 inches.  It's hard to

           16  say.

           17      Q.    What information do you need?  I want to give

           18  you all the information you need to make this

           19  calculation.

           20      A.    You'll need to give me the specific drawing

           21  of the boat.  Tell me what material the boat's made

           22  from.  Tell me what's in the boat.  Where is it loaded

           23  in the boat?

           24      Q.    I said nothing in the boat other than two

           25  people, and if you want to know where they are, they're
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            1  sitting approximately 3 feet from the back and 3 feet

            2  from the front.

            3            What else did you want to know?  They have

            4  two paddles, weighing what a normal canoe paddle would

            5  weigh, I would guess about 3 pounds at max.

            6                 CHAIRMAN NOBLE:  Mr. Helm, what is the

            7  depth of the water in the riffle from the surface of

            8  the water to the highest rock?

            9                 MR. HELM:  Okay, well, that's what I'm

           10  trying to get him to tell me, and he won't.

           11  BY MR. HELM:

           12      Q.    Can you answer that question?

           13      A.    That's one of my questions, actually.

           14      Q.    Okay.  It's 8 inches.

           15      A.    I imagine the canoe you described would go

           16  over a rock that's 8 inches below the surface without

           17  hitting the rock.

           18      Q.    Okay.  How about if the rock was only

           19  4 inches?

           20      A.    That, I can't tell you.

           21      Q.    Not enough information?

           22      A.    Not enough information and, also, you're

           23  getting into the zone where it very well would hit the

           24  rock.

           25      Q.    Okay.  Would you agree that the canoe I
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            1  described was in existence at or around the time of

            2  statehood?

            3      A.    Canoes were in existence at the time of

            4  statehood, sure.

            5      Q.    One similar to mine?

            6      A.    I imagine so, yes.

            7      Q.    Now, you talked about -- and, actually, I

            8  didn't keep track, but a whole bunch of

            9  riffle/rapids/one waterfall on the Verde?

           10      A.    Yes.

           11      Q.    Okay.  Have you seen each one of those

           12  riffles/waterfalls/rapids from anywhere other than in a

           13  helicopter?

           14      A.    I have seen some of the riffles from other

           15  than a helicopter.  Most of them, though, I have seen

           16  from the helicopter.

           17      Q.    Okay.  And is that just one flight in a

           18  helicopter?

           19      A.    No.

           20      Q.    How many?

           21      A.    Probably three, possibly four.

           22      Q.    Spaced over what time frame?

           23      A.    The first two to three were over the course

           24  of a week, and then the other one was a one-day.

           25      Q.    Okay.  The ones that were over the week, got
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            1  a year that it happened in?  Was that the two --

            2      A.    In 2002, yes.

            3      Q.    2002 versus now?

            4      A.    Yes, 2013.

            5      Q.    Okay, now, let's start with the waterfall,

            6  all right, the Verde Falls.

            7      A.    Okay.

            8      Q.    Have you seen the Verde Falls on the ground?

            9      A.    I have not been there on the ground, no.

           10      Q.    How many times have you seen it from the air?

           11  Four times?

           12      A.    No, I've probably only seen that once from

           13  the air.

           14      Q.    Do you know what the distance would be from

           15  the last reasonable place above The Falls that you

           16  could pull in in a canoe to where it would be

           17  reasonably safe to put a canoe in below The Falls?

           18      A.    I don't specifically know the answer to that.

           19      Q.    Have you got an estimate?  Is it a mile?

           20      A.    Oh, I doubt it's a mile.

           21      Q.    Shorter?

           22      A.    Probably shorter than a mile.

           23      Q.    Half a mile?

           24      A.    I don't know the answer to your question.

           25      Q.    Okay.  Let's assume it's a mile.  What do you
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            1  estimate it would take two reasonably healthy people to

            2  portage that distance with a canoe that just had the

            3  two people and their paddles?

            4      A.    Oh, a person will walk in the range of two to

            5  three miles an hour, so I suppose they could do it in a

            6  half hour.

            7      Q.    Okay.  So that's a half an hour portage to

            8  get around The Falls, right?

            9      A.    Yes.

           10      Q.    Okay.  Now --

           11                 CHAIRMAN NOBLE:  That was French, by the

           12  way, Jody.  I'll help you out with it.

           13                 MR. HELM:  No, no, that's Upstate New

           14  York French, which is colored by Down State.

           15                 CHAIRMAN NOBLE:  Lower Montreal French.

           16                 MR. HELM:  Yes.

           17  BY MR. HELM:

           18      Q.    I lost where I was.  I think we had just done

           19  the one waterfall we're aware of, or people have called

           20  it a waterfall.

           21            So let's talk about the rapids now.  I don't

           22  recall how many rapids you specifically identified, but

           23  of those rapids, were any of them longer than the area

           24  we just talked about for Verde Falls from top to

           25  bottom?
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            1      A.    Longer than a mile?

            2      Q.    Yeah.  The portage, I should say.

            3      A.    I doubt it, but I don't specifically know the

            4  answer to that.

            5      Q.    Okay.  So 11 sticks in my mind.  Am I right

            6  there?

            7      A.    In Segment 3, if memory serves, there were 11

            8  named rapids, yes.

            9      Q.    Okay.  Does that include riffles?

           10      A.    So eight of those were Class III, Class IV.

           11  Those are almost certainly rapids.

           12      Q.    Okay.

           13      A.    Another three were -- I guess they would be

           14  Class IIs.

           15      Q.    Marginal riffle?

           16      A.    We can probably debate whether those would be

           17  riffles or rapids.

           18      Q.    Okay.  So if I've got it right, based on our

           19  discussion of a guy in a canoe, it would have taken

           20  another five and a half hours to portage around all of

           21  those if I'm headed down through Segment 3?

           22      A.    If my assumption about the ease of going

           23  around Verde Falls is correct, that sounds about right.

           24      Q.    Okay.  No, and it would be six with Verde

           25  Falls, or was Verde Falls within your 11?
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            1      A.    It's one of the 11.

            2      Q.    All right.  I was giving you the benefit of

            3  an extra riffle.

            4            So if you have to take six hours to get

            5  around the tight spots, how long's it going to take me

            6  to canoe Segment 3?

            7      A.    It depends on the flow level.

            8      Q.    Put it to 8-inch flow level.

            9                 (Commissioner Horton exited the hearing

           10  room.)

           11                 MR. BREEDLOVE:  We have to stop.  We

           12  lost one of our --

           13                 CHAIRMAN NOBLE:  We're going to take a

           14  break.

           15                 In fact, I think we're going to end for

           16  the day.  How much more do you have?  We are going to

           17  end here for the day.

           18                 MR. HELM:  I can fill wherever.  I have

           19  to read them to figure out what I'm doing.

           20                 CHAIRMAN NOBLE:  We will reconvene at

           21  9:00 in the morning in this room, and we expect a full

           22  day tomorrow.

           23                 Again, reminding you of what Fred

           24  reminded you of earlier, on Wednesday we will meet here

           25  in this room at 12:30 and work through until 5:00 p.m.
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            1  Also, tomorrow evening, when we leave, we will need to

            2  store our items in another location behind that wall.

            3                 MR. HELM:  Mr. Chairman, I had heard

            4  rumors that we had to be out of here at 4:30 tomorrow

            5  afternoon.

            6                 CHAIRMAN NOBLE:  We will be leaving at

            7  4:30, you are correct.  Thank you for reminding me.

            8  Maybe that's why we left at 4:36 today, or I don't know

            9  what it was.

           10                 (The proceedings adjourned at 4:47 p.m.)
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            1  STATE OF ARIZONA    )
               COUNTY OF MARICOPA  )
            2

            3            BE IT KNOWN that the foregoing proceedings
               were taken before me; that the foregoing pages are
            4  a full, true, and accurate record of the proceedings,
               all done to the best of my skill and ability; that
            5  the proceedings were taken down by me in shorthand
               and thereafter reduced to print under my direction.
            6
                         I CERTIFY that I am in no way related to
            7  any of the parties hereto, nor am I in any way
               interested in the outcome hereof.
            8
                         I CERTIFY that I have complied with the
            9  ethical obligations set forth in ACJA 7-206(F)(3)
               and ACJA 7-206 (J)(1)(g)(1) and (2).  Dated at
           10  Phoenix, Arizona, this 11th day of March, 2015.
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