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 1                 CHAIRMAN NOBLE:  Good morning.  Welcome
 2  back.  I don't think anyone's here for the first time,
 3  so we won't do introductions.
 4                 Mr. Mehnert, I suspect we need a roll
 5  call for the record so that we can start.
 6                 DIRECTOR MEHNERT:  Commissioner Allen?
 7                 COMMISSIONER ALLEN:  Present.
 8                 DIRECTOR MEHNERT:  Commissioner Henness?
 9                 COMMISSIONER HENNESS:  Present.
10                 DIRECTOR MEHNERT:  Chairman Noble?
11                 CHAIRMAN NOBLE:  Present.
12                 DIRECTOR MEHNERT:  Commissioner Horton,
13  of course, is not with us this week.  But our attorney,
14  legal counsel, Matthew, is here.  So we're ready to
15  go.
16                 CHAIRMAN NOBLE:  Mr. Slade, are you
17  ready to proceed with your direct?
18                 MR. SLADE:  I am.
19                 CHAIRMAN NOBLE:  Mr. Fuller?
20                 THE WITNESS:  I am ready.
21                 CHAIRMAN NOBLE:  Could we get both of
22  you to say that again so we can check the makes?
23                 THE WITNESS:  I'm not.
24                 MR. SLADE:  I think we're all already.
25                 CHAIRMAN NOBLE:  Okay.  Thank you.
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 1         REBUTTAL DIRECT EXAMINATION (CONTINUED)
 2  BY MR. SLADE:
 3      Q.    Okay.  Good morning, Commissioners, and good
 4  morning, Jon.
 5      A.    Good morning.
 6      Q.    When we left off yesterday, we were going
 7  through your PowerPoint, and that is Exhibit C053
 8  Part 385, and we were stopped at Page 81 of that.  Is
 9  that your recollection?
10      A.    Yes, it is.
11      Q.    Okay.  And you were going through the
12  beginning of your hydrology recommended flow rates; is
13  that right?
14      A.    That's right.
15      Q.    Okay.  And the reason we're looking at that
16  is so that we can determine later on what the depths of
17  the river might have been?
18      A.    Yes, in part.
19      Q.    And that's used to understand the
20  susceptibility of the river for boats?
21      A.    Yes.
22      Q.    Okay.  So please proceed.
23      A.    Of that and the seasonality of flow.  And,
24  again, my objective in what I'm presenting here is to
25  summarize what was in the written report that I
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 1  provided that goes into these things that I'm talking
 2  about in more detail.  And, also, I should say that
 3  there's a lot that all of the experts agree on, and I
 4  think our differences as far as the numbers are really
 5  not that far apart with respect to navigability.
 6            And I should also back up, I realized this
 7  morning as I was looking at my slides, and say that
 8  there are specific indicators of flow that I think are
 9  sufficient to describe the ordinary conditions of the
10  river, and that would be the mean annual discharge.
11  And I include that because it's a commonly used value.
12  It's available in lots of different formats.  For
13  instance, the tree ring data that we looked at
14  yesterday is depicted as mean annual.
15            I know that there's been other documents
16  submitted comparing rivers where mean annual discharge
17  was used as the comparison.  So I thought it's useful
18  to continue on with that.
19            We also have the median annual or the annual
20  median discharge, as well as some discharge descriptors
21  to describe the range of the flow, and we can do that
22  on an annualized basis.  That's the flow duration data
23  that you'll hear me talk about, such as the 10 percent
24  flow or the 50 percent flow or the 90 percent flow.
25  And those are based on daily values averaged for the
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 1  entire -- computed for the entire year determine the
 2  medians or the 10 percent or the 90 percent.
 3            And then there's seasonal data.  In the past
 4  we've depicted those as monthly average because that
 5  was a readily available data by which to depict the
 6  seasonal variation.  We had some feedback saying, well,
 7  the average, they would rather see the median daily
 8  based on medians of each calendar day.  And that's
 9  fine.  It shows the same trend, and it makes no
10  particular difference for the determinations of
11  susceptibility of navigation.  So we're doing that as
12  well.
13            So the seasonal data that I'm now presenting
14  are based on the medians of each calendar day computed
15  from the USGS records, and I'll talk about that a
16  little bit more.  But those data sets were not as
17  available as they are today when we did our original
18  work back in 1992.  So the fact that you can download
19  the digital format online now makes treatment of those
20  data much easier than what we had in the past.
21      Q.    And, Jon, let me ask you sort of an overhead
22  question here.  Have you seen in other cases where
23  navigability was at issue, for example, in the State of
24  Oregon or the State of Washington, where they've done a
25  similar susceptibility analysis by computing
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 1  reconstructed flows and then the possible depths that
 2  those flows would equate to?
 3      A.    Yes.
 4      Q.    Okay.  So this is something that's been done
 5  previously in other states?
 6      A.    These are pretty standard techniques, not
 7  only in navigability studies, but in just hydrology
 8  studies in general.
 9      Q.    Okay.
10      A.    So there's not a lot of new science going on
11  here with the hydrologic data that we're presenting.
12            So let's move along into the slides and make
13  some progress there.  So we're at Slide 81, and in this
14  slide I'm telling you the data sets that we're using
15  and how we're getting to what I'm saying is what I
16  think would be a decent consensus position for the
17  hydrology.
18            And for Segments 1 through 5 we're using the
19  full USGS stream data, full period of record, and that
20  was indeed the recommendation that Dr. Mussetter made.
21  He pointed out that the data that we had used in the
22  past, which was based on information that was
23  published and in a book format and readily available
24  has another additional 20 years.  So, sure, that can be
25  included.
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 1            And what we did for Segment 1, we're looking
 2  at the sum of the White River from the White River gage
 3  that's closest to the confluence of the White and Black
 4  and the Black.  So we're summing up those records
 5  directly.
 6            And for Segment 2 we're using the USGS gage
 7  that's near Chrysotile, and I've listed the gage number
 8  and the periods of record, the dates, the years of
 9  record that are available.
10            For Segment 3 we're looking at the Salt River
11  near Roosevelt, which is one of the longest records of
12  gages in Arizona.
13            And then to get Segment 4, because of the
14  influence of the reservoir, we're taking the two gages
15  that are upstream of the reservoir -- three gages --
16  two gages, yes, so that would be the Salt River near
17  Roosevelt and Tonto Creek above Gun Creek.  So we're
18  getting the two arms of Roosevelt and adding those
19  together, knowing that we're missing a fair bit of
20  drainage area there to the point of the beginning of
21  Segment 4, but those are the best data sets available.
22            And we're basically using that same data set
23  for Segment 4 [sic], and if there was any error in
24  underestimating the flows at the beginning of
25  Segment 4, that error is compounded, so we're likely
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 1  underpredicting the flows in both Segment 4 and 5, 5
 2  more so than 4.
 3            And I should also point out that by adding
 4  those additional 20 years, because we've been in a
 5  drought for many of those years, that tends to lower
 6  the discharge estimates for any given parameter that
 7  we're looking at, so...
 8      Q.    And what would be the effect of a lower
 9  discharge estimate on depths?
10      A.    In general, it lowers the depth, but not
11  significantly with respect to navigability.
12      Q.    Okay, so --
13      A.    So we're a little less.  It's hard to
14  describe whether we're conservative or not
15  conservative, depending on your perspective in the
16  case, I think, but we get a lower number.
17      Q.    Okay.
18      A.    Probably the simplest way to describe it.
19      Q.    Just so I understand you correctly, you heard
20  some criticism from Dr. Mussetter that you didn't
21  include the full period of record; but when you
22  previously did your analysis, you included the full
23  period at that time, which was back about 20 years ago?
24      A.    I used the full period that was available at
25  that time in a published format, and remember that in
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 1  1992 the world was different in terms of what
 2  information was available in digital format.  So there
 3  were records, paper records, in the archives of the
 4  USGS that you could go get, but we had neither the
 5  time nor the budget to go get those and do all the
 6  analyses and data entry.  The simple data entry would
 7  have been an extremely tedious task, even though it's
 8  all available.  So what we used was a book that was
 9  published by the USGS, and they did their own quality
10  control on that.  So it wasn't really our numbers.  It
11  was their numbers.
12      Q.    Okay.  And now, with the hydrology
13  recommended flow rates that you're going to provide,
14  that includes the full period of record, which is what
15  Dr. Mussetter would have done?
16      A.    That's what he did, yes.
17      Q.    What he did, okay.
18      A.    So that's the first part.  That's the base of
19  our data.  And then the next slide, Mr. Burtell rightly
20  pointed out that there had been depletions of flow, and
21  he did some analysis of those depletion rates.
22            I didn't make any adjustment to Segment 1.  I
23  guess that's maybe a little unclear there in my first
24  bullet.  We're not arguing about Segment 1, so I didn't
25  fiddle with those numbers at all there.
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 1            But for Segment 2, his recommendation was
 2  31 cfs was the addition.  And then for 3 through 5 --
 3  well, his was for 3.  68 cfs would have been the
 4  addition there to the Roosevelt gage numbers, and I
 5  think his numbers also included an adjustment for the
 6  Tonto arm, as I understood what he said.
 7            And then what I did was, for Segment 4 and 5,
 8  lacking any better data, we just used that same
 9  adjustment that Mr. Burtell had come up.  I didn't make
10  the adjustment to the mean and the median annual
11  values.  I felt like those numbers were in the range,
12  and the addition of 68 or 31 cfs would have made no
13  substantive difference, so...
14      Q.    Would there have been additional depletions
15  in Segment 4 and 5 that Mr. Burtell would not have
16  included in his 68 cfs because he only looked at
17  Segment 3 and above?
18      A.    Not really.  Segment 4 is a canyon reach.
19  You know, there may have been some minor ditches for a
20  few of the ranches that were in there, but we're not
21  talking about anything significant.
22            And the same with 5.  There was a ranch or
23  two down there, and they may have had a ditch, but not
24  significant acreage.
25      Q.    So you thought it was appropriate then to use
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 1  the Segment 3 depletion that Mr. Burtell had used for
 2  Segments 4 and 5 as well?
 3      A.    That's right.
 4      Q.    Okay.  And just to be clear, on Segment 1,
 5  did Mr. Burtell do any analysis on the flow depletion
 6  for that segment, or is your bullet here indicating
 7  that you did no analysis for you?
 8      A.    I didn't make an adjustment for that.
 9      Q.    Okay.
10      A.    So that's what I'm trying to say there.  No
11  one's arguing about Segment 1, and I didn't want to
12  spend effort on it.
13            And then for the 2-year discharge, I just
14  took the values that were published by the USGS.
15  There's a report by Pope, et al. that I know is in
16  the record somewhere where it's a statistical summary
17  of all the gage data from Arizona.  It's through 1996,
18  and I used the 2-year discharge that's published by
19  them.
20            For Segment 1, I just used the Black River.
21  I didn't feel it appropriate to add peak discharge
22  estimates the way you would a daily flow discharge
23  estimate, so I just used the one.  Again, for Segment 1
24  we're not really arguing about that one.  So to be
25  clear, that's where it came from.
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 1            And for the other ones I used the dominant
 2  gage, so all the rest of them were Roosevelt and
 3  Chrysotile 2-year gage data estimates.  And you'll see,
 4  when you see the chart, clearly the peak discharge
 5  would increase in the downstream direction, and so in
 6  the chart I just below the gages put greater than their
 7  estimate of, say, 14,400, would be greater than.
 8            And then Segment 6, we don't have an
 9  established 2-year discharge estimate from the USGS.
10  There I just took 20,000 cfs.  There's been some
11  discussion on both sides of that being somewhat
12  equivalent to a 2-year flood.  I think that comes out
13  of the Land Department report.  Probably a little low,
14  given that today's, with the dams in place, including
15  the improvements to Roosevelt, the added flood control
16  storage, the 5-year postdam estimate is 25,000 cfs.  So
17  20,000 is probably a little low, but I've heard the
18  number used on both sides, and that's kind of where I'm
19  coming from at this point.
20            So I'm bringing in data from Dr. Mussetter
21  and analyses from Dr. Mussetter and from Mr. Burtell in
22  those segments.  I'm cognizant of the work that
23  Mr. Gookin did as well and incorporated that, as you'll
24  see a little bit later.  Again, I don't think we're too
25  far apart, and we heard no rebuttal from the other side
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 1  of Mr. Burtell's adjustments, and we're adopting, so I
 2  think we should be all okay on that one.  I don't think
 3  I want to say anything more about that.
 4            So on Slide 83, another question that comes
 5  up, was asked a number -- of a number of experts in
 6  cross-examination, is, you know, what's the range of
 7  ordinary flow, the ordinary and natural flow.
 8            And I believe I answered this previously.  We
 9  got some kind of fuzzy answers from some of the other
10  experts.  And I would say that, definitively, based on
11  what I heard, I think this is the consensus position;
12  is that the low end would be to use the 10 percent flow
13  duration or 10 percent low, as Mr. Gookin called it,
14  because there's some confusion in my own stuff about
15  whether 10 percent is the high or low.  We'll say the
16  10 percent low.  And the high end I would say is the
17  2-year discharge.
18            And I think we go to that for the reasons
19  that I discussed yesterday, because it's more
20  coincident with the bankfull discharge and the
21  definition of flooding, which, in the case of looking
22  at ordinary, was saying nondrought/nonflood.  Say,
23  well, that's the beginning of flooding or the lower end
24  of the beginning of flooding; and it's coincident,
25  also, with the ordinary high water mark, which would be
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 1  the limit of a claim in the event of a finding of
 2  navigability.  And that includes all the normal
 3  seasonal fluctuations.  And, again, I use the
 4  individual calendar day data to come up with the
 5  estimate of the median per day to show that seasonal
 6  fluctuation.
 7            In Segment 6 we're using the full period of
 8  record.
 9      Q.    And you're on Slide 84.
10      A.    Switched over to Slide 84, that's correct.
11            I'm using the full period of record, and I'm
12  adding up the Salt River, Tonto Creek above Gun Creek,
13  just as I did for Segments 4 and 5; but because you
14  have the Verde confluence there, I'm also adding in the
15  Verde Tangle gage, which has the longest period of
16  record that's available digitally.  And I used those
17  for the flow duration statistics, as well as the median
18  daily estimates.
19            And I'm now using Mr. Burtell's depletion
20  estimates for both the Salt and the Verde, which had
21  68 cfs on the Salt side and 183 on the Verde side.
22      Q.    Let's pause there.  So you've used
23  Mr. Burtell's depletion estimate that he came up with
24  for Segment 2 and 3, and then you've used the depletion
25  estimate from his Segment 3 for the depletion in
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 1  Segments 4 and 5, and then you've added his depletion
 2  estimate that he came up with from the Verde to the
 3  reconstruction, so now you have his depletion from the
 4  Verde and the depletion from the Salt.
 5            And does that account for all of the
 6  depletions from manmade withdrawals of the river?
 7      A.    It's our best estimate of those depletions in
 8  the segments that you just mentioned.
 9                 CHAIRMAN NOBLE:  Question.
10
11             EXAMINATION BY COMMISSIONER ALLEN
12                 COMMISSIONER ALLEN:  Question.
13                 Does this include any of the depletions
14  from evaporation in any of the lakes, or is that just
15  up in the air?
16                 THE WITNESS:  That's a good one.
17                 Commissioner Allen, so the depletions
18  were exactly as Mr. Burtell portrayed them, and the
19  gages that we're using are above the reservoirs, so
20  those data sets would not have any evaporation in them.
21                 COMMISSIONER ALLEN:  Okay.
22
23         REBUTTAL DIRECT EXAMINATION (CONTINUED)
24  BY MR. SLADE:
25      Q.    Including the near Roosevelt -- or, excuse
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 1  me, including the Roosevelt gage?
 2      A.    Near Roosevelt is above Lake Roosevelt.
 3      Q.    Okay.  And the Roosevelt gage isn't active
 4  any longer?
 5      A.    The at Roosevelt gage was destroyed when they
 6  built the dam.
 7      Q.    Okay.
 8      A.    Okay.  Well, and then the only difference
 9  there is, in Segment 6 we had a more rigorous study of
10  what the predevelopment conditions were for Segment 6
11  that was done by the U.S. Geological Survey.  That's
12  the Thomsen and Porcello report that we had a lot of
13  discussion about.  And since they had come up with
14  estimates of mean and median, and I've included a lot
15  of things that escaped the notice of simply adding the
16  upstream gages, I used those for the mean and the
17  median annual flow rates, and I did not make an
18  addition for depletion because they included that
19  explicitly.
20            And, again, the 2-year discharge came
21  from the Land Department report, and thus far I
22  haven't heard any objections about that value of
23  20,000 cfs.
24            And when you take all those data together,
25  you put them in a table, and this is what it looks
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 1  like.  And you can see there's some greater than
 2  symbols in there in Segment 5.  We're using the same
 3  numeric values for 4 and 5, but we're adding some
 4  thousand or 1,200 square miles downstream of the gages
 5  when you get to the beginning of Segment 5, the
 6  upstream end of Segment 5.
 7            So, clearly, there would be additional flow
 8  in there, because in that area there are numerous
 9  perennial streams and probably an unknown number of
10  seeps and springs that flow directly into the bedrock
11  canyon of Segment 4 that would have added flow to the
12  river.  And in Segment 5 itself, the bedrock fills with
13  shale, so we would not expect to see any significant
14  losses there, so -- but we know it's somewhat greater.
15  We don't have a number for it, so I put in the greater
16  than symbol.
17            Similarly, for the 2-year discharge
18  estimates, I'm using the ones that are available from
19  the closest gage.  Clearly, the 2-year discharge would
20  increase in the downstream direction from 2 to 3 to 4
21  to 5 because of the addition of drainage area.  That's
22  a pretty well-established relationship between drainage
23  area and discharge.  The USGS publishes all sorts of
24  information in that regard and that should be
25  indisputable.
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 1            And then, again, you see the 20,000, and
 2  you've got a little approximate squiggle there in front
 3  of the 20,000 because it's not a statistical estimate
 4  there.  It's just kind of a rule of thumb.
 5      Q.    Let's pause there for a second.  There are a
 6  few things that are different than what was in your
 7  table when you previously presented some of your data;
 8  is that correct?
 9      A.    Yes.
10      Q.    Okay.  Can you explain some of those
11  differences?
12      A.    Well, I think I just have, you know, at
13  length in the record.  I add in the depletion rates
14  from Mr. Burtell.  I've separated the data out to
15  eliminate some of the confusion that was occurring
16  between mean annual and median annual and median daily.
17            We had a lot of discussion about the
18  50 percent value and how that was used, and what I was
19  attempting to do before was to fill in a blank with
20  additional data that we had, to try to represent that
21  increase in that value, and ended up making, basically,
22  an apples and oranges comparison, which was pointed
23  out, and correctly so.  And so we made that adjustment.
24  I think that's a legitimate complaint that we've
25  corrected.
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 1      Q.    So you're referring to where it says 1,230 at
 2  Segment 6 for the median annual, and then there's a
 3  difference there where it says 819 for the median daily
 4  for Segment 6?
 5      A.    Correct.
 6      Q.    Okay.  And, previously, you hadn't done a
 7  reconstructed flow, so you only had the median annual,
 8  and that led to some confusion about what that
 9  represented?
10      A.    Yes.
11      Q.    Okay.
12      A.    So I've corrected that.  And, again, before,
13  I had tried to make some sort of an adjustment for
14  Segment 5 using what I knew about Segment 6, and,
15  again, that was the other difference there.  I decided
16  it's just not worth the argument.  I think I created
17  more confusion than I shed light, so I just went back
18  to using the straight gage data and didn't try to make
19  an adjustment for additional drainage area and other
20  sources of surface flow.
21      Q.    So Segment 4 begins at the top of the canyon
22  reach just below Roosevelt Dam; is that right?
23      A.    It's a little distance above the physical
24  structure of the dam, and, yeah, it's where it's at the
25  end of the geologic canyon, the beginning of the Tonto
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 1  Basin.
 2      Q.    So from that point down to the Verde River,
 3  there was no additional water that was added, so that's
 4  why Segment 5 looks exactly like Segment 4; is that
 5  correct?
 6      A.    Well, there's probably a lot of additional
 7  water that's added; but the estimates, there's no
 8  values added to the estimates there.
 9      Q.    Okay.
10      A.    And that is why they're the same, yes.
11      Q.    And it's your professional opinion that there
12  would be added water that's not accounted for with your
13  Segment 5 hydrology?
14      A.    Yes, and that's why the greater than symbol;
15  but I really don't want to have an argument with
16  anybody about how much that is.  It's just -- it's
17  not -- the argument is not worthwhile.  Whatever we
18  would add in there wouldn't make it enough flow to be
19  able to float a barge, for instance.  It's going to be
20  small, low draft boats, so...
21      Q.    And are all of these hydrology flow
22  descriptors useful in some capacity, as I believe you
23  already mentioned, to some degree?
24      A.    Yeah, I think the ones that are most commonly
25  used are mean annual and median annual.  We have had a
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 1  lot of discussion about median daily.  You know, one
 2  reflection of the range is the 10 to the 90 percent.
 3  Mr. Burtell chose to use 75 percent.  Not -- I don't
 4  see that value used often, but, you know, it's within
 5  the range and just trying to make the comparison.  So,
 6  yeah.  I would say yes.
 7      Q.    And let's look at the flow rates for
 8  Segment 6.  The 10 percent, which is just above what a
 9  drought would be for Segment 6, you have that as
10  522 cfs?
11      A.    Yes.
12      Q.    Okay.  And do you recall Mr. Gookin had a
13  baseflow of 86 cfs?
14      A.    For the downstream end of Segment 6b, yes.
15      Q.    Okay.  Would the baseflow be different than
16  the 10 percent duration?
17      A.    Yes.
18      Q.    Okay.  How so?
19      A.    Well, baseflow is the contribution from the
20  ground to the stream over the length of the stream.  So
21  there may be some contributions that are flowing from
22  the ground into the stream.  It's basically the minimum
23  flow, without the input of precipitation or snowmelt,
24  that sort of thing.
25      Q.    Is baseflow reflected on your flow descriptor
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 1  chart here?
 2      A.    No.
 3      Q.    You wouldn't recommend using baseflow as a
 4  flow descriptor for calculating some sort of a depth,
 5  would you?
 6      A.    Yeah, I think that would be indicative of
 7  drought flow, which, according to the Courts, is not
 8  something that we're thinking about, so...
 9            And it seems, you know, if it's 10 percent is
10  the value, so 90 percent of the time it's more than
11  that, I think we're outside the realm of ordinary, or
12  you can at least make that argument.
13            Okay.  Another way to depict those same data
14  is shown in the following slides, and I've got one for
15  each segment.  And what you see on here is I did not
16  plot the 2-year discharge, because if I plot them on,
17  it squeezes everything down and you've got a scale
18  issue and you see things less.  So I printed that value
19  at the top right corner.
20            The top blue line there is the 90 percent
21  flow duration.  In this case, for Segment 1, is 1,452,
22  again, from the gage data plus -- well, no addition
23  there.  And then mean annual flow, median annual flow,
24  so that's the median of the annual flows, if you will.
25  The mean annual flows.  The median daily flow, which is
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 1  the 50 percent, based on all of the days of record
 2  lumped in one big pot, and half of them are above and
 3  half of them are below.  And then the 10 percent, and
 4  that's the same kind of every day goes in there and
 5  then you take 90 percent of the data points are above
 6  it and 10 percent below.
 7            And that's kind of where we're seeing some of
 8  these descriptors.  And I think on the other side, one
 9  thing we sometimes lose sight of is this -- the plot of
10  the daily medians that reflects the seasonality.  And
11  with a river like the Salt River and many other rivers
12  that have title navigability questions, flow
13  seasonality is an important thing.  There's no
14  requirement that the river be navigable every day of
15  every year, but there needs to be a reliable season,
16  and it needs to be not so brief that you couldn't get
17  out and use it.
18            So the distinction there would be between a
19  river like East Verde and the article that you
20  described that SRP submitted recently where the boaters
21  went out to try and catch an East Verde flow and they
22  didn't get there in time.  We've seen similar things
23  with on the Santa Cruz, where someone went out to --
24  you know, you try to go boat that, but you've got to be
25  living in Tucson and have a boat ready and the day off
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 1  to get there, because the flow is not going to last
 2  very long.
 3            And the contrast to that is the Salt River,
 4  where it has a boating season.  In fact, we've heard
 5  several of the other opponents talk about the boating
 6  season on the Salt River.  So it's generally recognized
 7  and commonly understood that there's a seasonal high
 8  flow, and that's what these -- the orange line there
 9  that looks like a mountain, if you will, with some
10  foothills.
11            So we have this March or February to May,
12  February to June, depending on what part of the river
13  you're on, higher flow period, and then again a little
14  boost towards the late monsoon time frame, and then low
15  flows at other times of the year.
16            And you see that same pattern as I move
17  through the other five charts by segment and the data
18  sets as described.  We see that pattern repeated.
19            And I've just now moved up to Slide 91, which
20  is Segment 6.  And that's all I wanted to say about
21  hydrology, and I'm now on Slide 92.
22                 CHAIRMAN NOBLE:  You're on Slide 95?
23                 THE WITNESS:  92.
24                 CHAIRMAN NOBLE:  Just hoping.
25                 THE WITNESS:  I slid along pretty


Coash & Coash, Inc.







SALT RIVER     VOLUME 22      05/18/2016 Page 4769


 1  quickly there.
 2                 So are you ready to move to rating
 3  curves?
 4  BY MR. SLADE:
 5      Q.    Yes.
 6            So it's your opinion that the seasonal highs
 7  are not flood conditions?
 8      A.    Oh, no.
 9      Q.    Okay.
10      A.    They're normal and ordinary.
11      Q.    And have you heard any testimony from
12  opposing experts that would dispute that?
13      A.    I don't recall any.
14            I'm ready to move to rating curves.
15                 MR. SLADE:  Okay.  And as you're just
16  preparing there, we did make copies of the corrected
17  slides, if parties would like any of those, if they
18  haven't printed those.
19                 THE WITNESS:  Okay.  So on Slide 92, now
20  we have some flow rates.
21                 MR. SLADE:  I'm sorry.  Commissioner
22  Allen?
23                 COMMISSIONER ALLEN:  Is it corrected?
24  It's not what we have here?
25                 MR. SLADE:  Almost all of the slides are
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 1  what you have there.  There are a few that were
 2  corrected, and we can make sure you have those as well.
 3                 You did receive those yesterday, but --
 4                 COMMISSIONER ALLEN:  Okay.  Never mind.
 5                 DIRECTOR MEHNERT:  They're in part of an
 6  existing exhibit.
 7                 MR. SLADE:  Right, Exhibit --
 8                 COMMISSIONER ALLEN:  C055?
 9                 DIRECTOR MEHNERT:  55.
10                 MR. SLADE:  Yes.
11                 COMMISSIONER ALLEN:  Got it.
12                 MR. SLADE:  398.
13                 COMMISSIONER ALLEN:  Okay.  Thanks.
14  BY MR. SLADE:
15      Q.    All right.  Slide 92.
16      A.    Slide 92, the next thing we need to talk
17  about is the rating curves.  So we have the flow rates,
18  and one way of figuring out flow depths for
19  considerations to susceptibility is to look at rating
20  curves.
21            So we had a fair bit of discussion on those,
22  both in Segment 6 and in upstream areas.  Things I
23  would like to say about that in response to the
24  criticisms and other comments that were made on the
25  rating curves is that in Segment 6 Dr. Mussetter was
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 1  thorough enough to go through and re-create the
 2  computations.  So while he may not agree with my
 3  conclusions or perhaps the selection of the n-values
 4  that I used or the relevance of the topographic data,
 5  he was at least able to reproduce the results that I
 6  got back in '92.
 7            So, again, in that sense, we know that
 8  they're error-free in terms of the computations that
 9  were done.  So I'm not trying to trick him into saying
10  that he agrees with everything that I concluded from
11  those, or he might have done it a different way, but he
12  was at least able to reproduce those.
13            Another thing to think about is that, well,
14  how different are the various results?  And I spent
15  some time in the written document that I provided, and
16  it was called Arizona State Land Department Salt River
17  Rebuttal Rating Curves.
18      Q.    And that is C055 -- excuse me, C053 Part 397.
19      A.    And in there I suggest that and show data
20  that the actual differences are not that significant,
21  in most cases.  Most of the difference come in the flow
22  rates that were used, rather than the actual rating
23  curve.  And when you do an apples and apples comparison
24  using the same flows, the differences are not
25  particularly significant with respect to navigability.


Coash & Coash, Inc.







SALT RIVER     VOLUME 22      05/18/2016 Page 4772


 1            In no case do we see a difference that says,
 2  well, you could take a much larger boat, a deep draft,
 3  heavily loaded keelboat or take barges or something on
 4  the river.  In all cases we're talking about low to
 5  moderately draft boats with moderate loads or small
 6  loads.
 7            So in my view, the differences are not great.
 8      Q.    And, Jon, just so we're clear, when you use
 9  the term rating curves, what does that mean, exactly?
10      A.    A rating curve is a relationship between any
11  number of parameters.  As we're using them in this
12  context, we've talked mostly about developing a
13  relationship between the discharge and the depth.
14            So that's a good question.  In some cases
15  we're talking about average depth, the average over the
16  section, and sometimes we're talking about the maximum
17  depth.  And I've got a slide where we'll show that in
18  just a sec.  So we'll get back to that, but that's
19  basically what we're doing.
20      Q.    Okay, so --
21      A.    So that basically what happens there is, if I
22  have a rating curve, you tell me, hey, at the flow rate
23  of this, what's the corresponding depth?  And you can
24  go the opposite way as well.  I know it's 2 feet deep.
25  Therefore, what would the discharge be?
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 1      Q.    So it's extremely important, obviously, that
 2  you get the flow rate correct, because that's your one
 3  input that you have to determine your depths?
 4      A.    It's extremely important for using a rating
 5  curve.  It's one of the pieces of information that you
 6  would use for making an assessment of susceptibility,
 7  just like rating curves should be just one piece of the
 8  puzzle.
 9      Q.    And do you know if Dr. Mussetter used a
10  natural flow rate?
11      A.    My understanding is he did not make any
12  adjustment for depletions.
13            So on the next slide, 93, I show some
14  comparisons here between the rating curves that were in
15  the original ASLD reports for Segment 2.  In there I
16  had a canyon reach and a -- I forget the other
17  descriptor of what I had; two types of reaches that
18  were typical of that segment.  So we'll call it one
19  produced higher depths and one produced lower depths.
20            And Mr. Burtell used information taken from
21  the USGS gage at Chrysotile and came up with his rating
22  curve, and you see that one of my mine was higher than
23  his and one of them was lower than his and his kind of
24  smack in the middle over the range of discharges that
25  he reported.
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 1            So I'm just kind of -- all this is here is an
 2  apples to apples comparison.  These are not the final
 3  rating curves that I'm using.  I'm just making this
 4  comparison.  And in my mind there, none of the flow
 5  depths get below what could be used in a small boat,
 6  and none of them are high enough that would dictate
 7  that you're using an entirely different kind of boat on
 8  Segment 2.
 9            So while there are differences, we're within
10  the same range.  That's all I really need to say there.
11            In Segment 3 --
12      Q.    So let me pause you there.  For the next few
13  slides where you're showing comparisons of the rating
14  curves, you didn't use those comparison to input a
15  certain flow rate and find the depth from these charts.
16  This is just a relative comparison of how different
17  people plotted the depths versus discharge?
18      A.    I'm just trying to make a comparison between
19  what various experts used.
20      Q.    Okay.
21      A.    In this case, there were two experts that
22  opined on -- with rating curves in Segment 2.  That
23  would be Mr. Burtell and myself.
24      Q.    Okay.  So for the depths that you found and
25  the rating curves that you used to find those, you've
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 1  included those in the recent submission, C055
 2  Number 401; is that right?
 3      A.    Yes, and we'll get to that.
 4      Q.    Okay.
 5      A.    So that's Segment 2.
 6            For Segment 3, on Slide 94, you can see --
 7            And let me back up just one second.  I
 8  noticed this morning, as I was looking at these, I
 9  labeled Mr. Burtell's as "Mr. Burtell-High" or you see
10  in the code there.  And he only had one curve, so there
11  should be no "High" there, that I'm aware of.  Perhaps
12  someone can correct me if I'm incorrect on that, but
13  that's just a mislabel.
14            In Segment 3, Mr. Burtell had data from the
15  at Roosevelt station, which technically is in
16  Segment 4, but it's near Segment 3, and there are
17  probably some similarities in the morphology between
18  that part of Segment 4 and the upper part of Segment 3.
19  Be that as it may, he was, I believe, intending to have
20  that apply to Segment 3.  So I'm taking him on his word
21  for that.
22            And you see that, once again, you know, I
23  have a high and a low.  Mr. Burtell's numbers plot out
24  close to my low, and my high is significantly higher.
25  And a word about that.  So this is one place where
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 1  there is some differences.
 2            Again, what I'm trying to depict in those
 3  original cross sections there was a characteristic of
 4  the entire river.  Mr. Burtell's rating curves are from
 5  the USGS data, which is a near-riffle condition, so
 6  it's more of a limiting cross section, rather than a
 7  depiction of what the entire segment looks like.
 8            So, again, there's a little bit of apples and
 9  oranges again.  So in that case, the high curve on my
10  end would indicate different types of boats could be
11  used.  So there's that difference.  But you see the low
12  ends were, you know, tenths of a foot apart, and that's
13  very close right there.  So a lot of agreement on the
14  low end.
15            There were no other rating curves submitted
16  for Segments 4, or 1, for that matter, and Segment 5.
17  For Segment 5 Dr. Mussetter used cross section 6, the
18  upstream-most one from the Land Department report.  I
19  have no problem with that, but regardless, we have no
20  original data submitted for that, so there's no
21  comparison to make.
22            In Segment 6 --
23      Q.    Jon, let me pause you for a second.  This is
24  one of the slides that was corrected, and you're
25  looking at the corrected slide in your PowerPoint up
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 1  here, and that is Exhibit C055 Part 398, Page 95.
 2      A.    That's right.
 3            So Dr. Mussetter's high numbers are lower
 4  than my high numbers or the Land Department's high
 5  numbers.  But, again, if you look at the low end of the
 6  curve, you know, down near a hundred cfs or so, those
 7  numbers are all within tenths of a foot.  They start to
 8  separate a little bit more as you move upstream, but
 9  the range of those, again, is all -- we're all talking
10  about low draft boats, and we're not talking about
11  something that would be a deep-keeled boat.
12            So, again, I wouldn't call those differences
13  significant with respect to navigability.
14            Dr. Mussetter, as I understand his testimony,
15  also added 4 cross sections that he felt like better
16  depicted a limiting condition, based on steeper slopes,
17  using the 1903 topography.  And so that's his yellow
18  line, was the lowest of those.
19            And, again, these are just -- these are not
20  the full rating curve.  This is just three points of
21  comparison to kind of depict, you know, where we all
22  sat in the range.  Again, I think I've made this point
23  probably more times than needed, but they're close, in
24  my opinion.
25      Q.    So that Slide 95 would include the most
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 1  limiting cross sections that Dr. Mussetter could find?
 2      A.    Right.  And I also have Mr. Gookin's on there
 3  too.  I mentioned that.  But it's almost coincident, in
 4  terms of the depth and discharge, to Dr. Mussetter's
 5  lowest curve, so kind of barely shows up there.
 6  They're written on top of each other.  So Mr. Gookin
 7  had a cross section for the downstream end, what he
 8  called Segment 6b.  Again, in that same range.
 9            So as I mentioned, I think it's important to
10  put rating curves in their proper perspective.  And,
11  interestingly, I thought that the best example of that
12  was from Tyler Williams.  If you remember, he was the
13  guy that had written books on boating in Arizona and
14  has done the Salt River many, many times, very familiar
15  with it, including Segment 1, as I recall.
16            And someone asked him, "Well, so what do you
17  think the depth of the river is," or some question
18  along those lines.  And this is -- and I'll just read
19  his quote:
20            "I mean, putting a depth on any river is sort
21  of an amorphous sort of definition.  I mean, rivers are
22  defined by obstacles, rocks, deep channels, shallow
23  channels, deep channels.  You know, they're dynamic
24  animals.  So to put a depth on a river, it's just
25  really not a logical way to look at it."
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 1            And I couldn't agree more, and I can see
 2  his face and see the kind of confusion in his eyes
 3  as he said, "Well, what do you mean, a depth of a
 4  river?"
 5            Because it's very difficult to say one cross
 6  section describes the entire river.  If you've actually
 7  sat in a boat and gone down the river, your perspective
 8  on the depth is very different.  There are shallow
 9  places.  There are deep places.  You do things slightly
10  different, as a boater, in the shallow places than you
11  do in the deeper places.  You watch out for different
12  things.  You're more alert in some places and less
13  alert in other places.
14            So it's important to recognize what these
15  rating curves are.  In some cases folks were looking to
16  try to find the most limiting cross section, so where
17  were the shallowest depths.  In other places folks are
18  saying, well, what data are readily available, like a
19  USGS gage, that we can go look at and -- and they need
20  to understand, well, what are they measuring there, and
21  why are they measuring those kinds of depths?  Are they
22  trying to characterize the depths of the river, or are
23  they making depth estimates so they can know the flow
24  rate so they can publish what flows happened on what
25  days.
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 1            And, again, we have these areas of agreement
 2  and overlap in Segments 1, 4 and 5, where we have
 3  minimal data that were submitted and basically have our
 4  stuff and nobody else's.
 5            We have also have areas of agreement in terms
 6  of velocity and width.  In no case did anybody come up
 7  with any velocities from a rating curve that suggests
 8  that the velocities are too high to allow boating on
 9  the river.  Similarly with width.  I think everyone
10  agrees that the river's wide enough to get a boat in.
11            So where can we look beyond rating curves to
12  kind of think about how do we characterize what Tyler
13  was talking about there; you know, what is that
14  variable?  How do people experience the river in a
15  boat, and how does that relate to depth and
16  susceptibility?
17      Q.    Jon, let me pause you there.
18            Based on Tyler Williams' quote, is that a
19  reason why the Supreme Court, you think, has said
20  decide each river's navigability based on its own
21  facts, and don't compare it to each other river that's
22  come before it or that may come after?
23      A.    Well, I can't speak for what the Supreme
24  Court thinks, but that sounds like a reasonable
25  interpretation to me.
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 1            I know that you go from river to river, and a
 2  single descriptor is not sufficient to describe the
 3  experience of boating it.  Rivers with similar
 4  discharge, you can have very differing experiences of
 5  boating.
 6      Q.    So if you have one river that has, let's say,
 7  a thousand cfs and you have -- you're trying to compare
 8  it to another river that has an average of 2,000 cfs,
 9  could you just look at the 2,000 and say, oh, that's
10  going to be a deeper river, easier for boat travel?
11      A.    I think that would be a very simplistic
12  assumption, and it might be a starting point, but you
13  have to field-check that.  You have to have some
14  measure to see how that translates, because 2,000 feet
15  spread out over 4,000 -- 2,000 cfs spread out over a
16  4,000-foot width is very different than a thousand cfs
17  spread out over 200 feet of width.  And, then again,
18  you add in slope and other obstacles and, again,
19  creates a very different experience.
20            And I would suggest that the biggest
21  difference between the experts that the Commission has
22  heard is their on-the-river experience and their
23  ability to go beyond this is what my rating curve told
24  me, to what it feels like in a boat, as well as the
25  ranges of disciplines considered.
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 1            You know, folks who are -- where their
 2  only -- whose only tool is a rating curve are going to
 3  rely more heavily on the rating curve.  Folks that have
 4  a rating curve and a boating trip down the river have
 5  those two things to look at.  Folks that have
 6  considered in detailed historical record or all of the
 7  historical accounts that have been found have some
 8  context by which to say, well, I know my rating curve
 9  says this, but we know that this kind of boat went down
10  the river.
11            And, generally, you see a difference in terms
12  of reliance on computer models to those folks that have
13  been in the field, who have been in a boat on the
14  river.
15      Q.    So I think you've reviewed this before, but
16  did any of the opponent experts boat the river when it
17  had a near-natural amount of water in it?
18      A.    No.
19      Q.    And it's --
20      A.    None.
21      Q.    -- your opinion that that is valuable for
22  understanding the navigability case?
23      A.    Extremely.  Yeah.  Until you've been around
24  the bend from where you can see it from the bridge, you
25  don't know what's there.
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 1            You can look at the aerial and, as I think we
 2  saw, as you asked in your cross-examination of various
 3  witnesses, "Here's a historical photo.  Can you tell
 4  any how deep that is," and I think in every case they
 5  said no.  So you don't know from looking at aerials how
 6  deep it is.  You don't know what the experience of
 7  getting around rocks are.  You just don't know.  It's
 8  an unknown to you.
 9            Having done it multiple times at different
10  flow rates, you also get a feel for what kinds of boats
11  work best at what situations, what is the influence of
12  seasonality.  I think if you rely solely on reading the
13  boating guide or a website that describes boating, you
14  get a very different perspective then.
15            And that's been my own experience as well.
16  When I started this study back in the early '90s,
17  that's what I had.  And then but I was reading those
18  guides, and they would say, "Oh, you need a minimum
19  flow of X to get down the river," and I would get out
20  there and look at it and go, "Oh, I can get a boat
21  easily down here.  This is -- I'm not sure what they
22  were thinking."
23            And then you realize, well, they might be
24  projecting the experience for someone who's looking for
25  a bubbly whitewater experience, rather than a placid
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 1  ride down the river or a placid trip down the river.
 2  So you understand that when you've seen it at many
 3  different flow rates.
 4            And I think this gets at, also, one of the
 5  differences in the experts.  As I mentioned, I think
 6  that the numbers aren't so different in terms of flow,
 7  and the numbers aren't so different in terms of depth;
 8  but it goes to interpretation.  So, you know, what are
 9  you doing with those depths in terms of your experience
10  in boating.
11            If your definition and your standard of
12  navigability is my bottom of my boat can never touch
13  the bottom of the river at any point, I never have to
14  get out of my boat once, I don't have to line it, I
15  don't have to portage it, I could never get stuck or
16  get -- if that's your standard of navigability, then
17  that leads you to different conclusions.
18            You're not disputing the facts.  You're
19  disputing an interpretation of what navigability means.
20  And those, to me, are more legal questions than
21  questions of expertise.
22            So to get beyond rating curves on Slide 98
23  here, I looked at a number of different things.  So we
24  have historical descriptions.  We know for a fact that
25  ferry boats were out there.  We didn't include those in
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 1  our historical accounts, but they do tell us something
 2  about the river, at least at the point where they're
 3  crossing the river.
 4            We also did extensive field work, lots of
 5  observations, a number of boating trips, considered the
 6  USGS rating curves.  We looked at historical
 7  photographs to get estimates of depths, what the
 8  conditions of riffles looked like.  Looked at
 9  historical maps to try to get the feeling for, you
10  know, what are the canyons like, what are the widths,
11  are there any rapids labeled there.  And then went
12  carefully through all the historical accounts to see
13  what kinds of things they were saying about the river,
14  what their experience was like, particularly where we
15  had more detailed logs of their trips.
16            And that's why I felt it important yesterday
17  to go through some of those historical accounts,
18  because it weaves together with all this other
19  information to make a larger cohesive picture.
20      Q.    Jon, you've already discussed these in your
21  direct testimony.  Are these included here in your
22  rebuttal testimony, to provide some sort of contrast
23  between what opponent experts did?
24      A.    Yes.
25      Q.    Okay.
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 1      A.    I feel like we've provided a very complete
 2  and thorough and multifaceted analysis of what these
 3  depths mean.  We've ground-truthed them.
 4            And then we'll say a few things about beaver
 5  and fish and how the fact that the Hohokam were here
 6  for -- you know, for centuries irrigating off the
 7  river, with very low technology, and what that means,
 8  again, to the likelihood of shallow depth conditions or
 9  deeper depth conditions.
10            One of the ways that we do this is to look at
11  some of the photos, and Dr. Littlefield provided a
12  photo in one of his reports, Figure 59, and he labeled
13  that as being from January 15th, 1901, and that
14  provided the opportunity -- so this is a picture of
15  Hayden's Ferry in Tempe in Segment 6.  Provided an
16  opportunity to know what exactly was the flow rate.
17  We've heard some testimony that says, well, at a
18  thousand cfs or less, Arizona Dam's robbing the river
19  and it's always dry.
20            Well, here's a photograph of the river with a
21  boat in it after Arizona Dam has been in place for more
22  than a decade, and we have USGS flow estimates for that
23  particular day.  254 cfs flowing in on the Salt side
24  and 250 cfs flowing in on the Verde side.  The absolute
25  maximum would be -- down in Tempe would be 504.  And
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 1  that doesn't account for the kinds of losses that some
 2  folks are suggesting would occur between the Salt-Verde
 3  confluence and Tempe.  It doesn't account for any of
 4  the diversions that might have occurred.  So we know it
 5  can't be more than 504.  And yet at 504 cfs it was deep
 6  enough to float and to need the ferry.  So what would
 7  that depth look like?
 8      Q.    And let me pause you one second, Jon.  This
 9  is another one of the slides that you made a minor
10  correction to, and the corrected slide is on the
11  PowerPoint above, and it can be found in C055 Part 398,
12  Page 99.
13      A.    The correction had to do with the high value
14  listed for Dr. Mussetter, and that was the line that I
15  had corrected the labeling on in the rating curve for
16  Segment 6.
17            And in this case, even though Dr. Mussetter
18  tended to use all 10 rating curves in some of his work,
19  these are just limited to his 4 additional new cross
20  sections that he added.  So I felt that was a more
21  correct depiction of what Dr. Mussetter, I believe, was
22  trying to portray there.
23            Again, so we have 504 cfs, and somebody
24  needed to use a ferry at 504 cfs.  And I would imagine
25  that there are other photographs out there in the
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 1  record that have dates on them that show the ferry in
 2  use, and it would be interesting to compare the
 3  condition on those dates, particularly where we have
 4  flow estimates.
 5            So then you take that 504 cfs and say, well,
 6  on people's rating curves, what kinds of depths were
 7  they predicting?  And you can see that there on the
 8  right, and I used Mr. Gookin's curve, Dr. Mussetter's
 9  curve, and the Land Department curves that are listed
10  as Fuller there.  And you see they're all predicting
11  depths that are from 1 to 2 and a half feet, in that
12  range, and I would say they're all low.
13            At 1 feet, there's really no need to use a
14  ferry.  In fact, it would be very difficult to use a
15  ferry.  And what we see there is a fairly wide river, a
16  fairly well-loaded boat.  I would estimate that the
17  ferry, with its load in this case, would be somewhere
18  in the vicinity of 8,000 pounds.  Probably, at that
19  size boat that I'm estimating the size of, probably
20  draw 6 inches, 5 inches, something like that, and for
21  some reason at those -- at that flow rate.  So what I'm
22  saying here is our rating curves should be predicting
23  depths that are -- would require use of a ferry.
24            And one other caveat here I should mention is
25  that Dr. Mussetter and Mr. Gookin or myself were not
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 1  trying to predict the depth exactly at the location of
 2  the ferry.  We were looking at other places in the
 3  river as those being representative.
 4            So Dr. Mussetter, particularly, was looking
 5  for limiting depths.  Clearly a limiting depth would
 6  not be at the ferry location.  So I'm not trying to
 7  mischaracterize what he's doing there; but, again, a
 8  comparison of what the river generally looked like,
 9  boatable conditions at 500 cfs, rating curves
10  predicting values significantly lower than that.
11      Q.    And I believe Mr. Gookin had also stated that
12  the Day brothers would have used the canal because the
13  Arizona Dam would have been in place and it would have
14  taken up to a thousand cfs, and usually in the winter
15  you didn't have a thousand cfs or greater, so there
16  wouldn't have been any water in the Salt River.
17            Was that your understanding of his testimony?
18      A.    Yes, that's correct.
19      Q.    Okay.  And this photo is of the winter 1901,
20  in January, and we see less than a thousand cfs, 504;
21  but yet we see the water's in the Salt River?
22      A.    That's right.
23      Q.    So based on that, is it more likely that the
24  Day brothers used the actual river than the canals?
25      A.    Yes, absolutely.  There would be no reason on
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 1  this day to take a canal and all the troubles that come
 2  with that, that I talked about yesterday, as opposed to
 3  just going down the river.  So it kind of pokes a hole
 4  in his canal use theory with some real data.
 5            Another beyond rating curves thing to think
 6  about is, when you're using the rating curves, I think
 7  it's important to think about the maximum, rather than
 8  the average depths, for reasons that are depicted in
 9  this cartoonized version of a cross section here,
10  somewhat exaggerated to make the point.
11            When you're the experience of a boatman, and
12  if you talk to a boatman, they look for the deepest
13  part of the channel, and that's the part they're going
14  to float on.  The fact that the average depth in the
15  channel is something is irrelevant.  What you need to
16  do is have the maximum or the boating channel depth.
17            So where a rating curve is given as an
18  average depth, I think you need to say, well, that's a
19  lower than would be appropriate for evaluating a
20  boating experience.  Where it's given as a maximum
21  depth, that's more appropriate for evaluating the
22  susceptibility to navigation.
23      Q.    And could that be a reason that some of the
24  opponent experts look at the depths and they say maybe
25  at the average depths there would be difficulties to
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 1  boat; but someone like you or Tyler, Dimock, or Alex
 2  Mickel, who is familiar with the thalweg, the boating
 3  channel, says, no, there's not a problem?
 4      A.    That could be one of the reasons, yes.
 5  Although, it could be just experience in boating or
 6  having seen the river and what it actually looks like.
 7            Other rebuttal issues.  I'm on Slide 100 now.
 8  There were some questions about whether the n-values I
 9  used were low or high.  I included some material in my
10  report, and I won't burden the Commission there, but
11  the methodology we use, our values come in square and
12  in the range of acceptable values for a river like
13  this.
14            And, again, we were trying to predict
15  conditions at low flows, rather than at high flows,
16  where the influence of the channel bed itself is more
17  important.  And I'll just defer to what's written in my
18  report, rather than discuss it more.
19            There was some questions about the accuracy
20  of the map that we used for Segment 6, and that being
21  the 1903 topographic map with the 5-foot contour
22  interval.  I think Dr. Mussetter was suggesting that
23  that kind of contour interval or that map was not
24  accurate enough to produce estimates of depth in the
25  ranges that we're looking at.
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 1            And in response to that, basically, the
 2  number one point is, it's the only game in town.  So
 3  your choices of using topography are either to have no
 4  cross sections, no rating curves, no topography, and
 5  skip that part of the analysis; use the 1903 map.
 6            In the lower part of Segment 6, Mr. Gookin
 7  had a map that covered a small portion of Segment 6
 8  that could be used, and which he did, and that's
 9  certainly appropriate.  And I believe that had a 2-foot
10  contour interval down there, so a little more accurate;
11  but, unfortunately, it didn't cover the rest of the
12  reach.
13            You can go to the USGS map, which I believe
14  has a 10 and 20-foot contour interval from 1914, so
15  that's a little further, not as close to the earliest
16  date possible, so it's a little later and a little less
17  accurate.
18            There are 2-foot contour interval maps
19  available for the whole reach, but they're not until
20  the 1950s, I believe, and by that time the river had
21  been heavily mined and channelized and the water had
22  been out of it for many, many years, so you're looking
23  at a very different disturbed condition.
24            So the 1903 map is the best available data.
25  I think it's also important for the Commissioners to
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 1  recognize that use of a 5-foot contour interval is not
 2  unusual in the practice of engineering or floodplain
 3  management.  There's floodplain maps done by the
 4  Federal Emergency Management Agency all over the U.S.
 5  Some of them are based on 10 and 20-foot contour
 6  intervals.  Quite often they're based on 4-foot contour
 7  intervals, and they regulate to the hundredth of a
 8  foot.
 9            So producing a rating curve in the fashion we
10  did for Segment 6 is not unusual in the practice of
11  engineering, and I don't think that's a legitimate
12  criticism.
13      Q.    Either way, Jon, is that one reason why it's
14  important not just to look at rating curves and depths
15  from a theoretical perspective, but also to get on the
16  river and look at the historical descriptions?
17      A.    Yeah, that's my -- that's certainly my view,
18  and that comes from having training in geology.  Rather
19  than relying solely on equations, we like to get out
20  and ground-truth them and see, well, what does it look
21  like based on what I see.
22            So when I see a rating curve that says the
23  Upper Salt River at a thousand cfs is a foot deep, I
24  think, no, it's not.  I've been out there at a thousand
25  feet and dove in in places and couldn't touch the
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 1  bottom.  So that's not my experience at all.  So, yeah,
 2  you definitely need that.
 3            It also suggests, with respect to the
 4  topographic map accuracy, if the maps are not accurate
 5  enough to produce cross sections, then they're not
 6  accurate enough to dispute slope variations in the 4
 7  additional cross sections that Dr. Mussetter produced.
 8            So it's a little inconsistent to say they're
 9  not accurate when I used them, but accurate when he
10  used them to determine slopes.  Be that as it may.
11            There's some suggestion that the rating curve
12  selections were somehow biased or whatnot, and there's
13  really no way to prove that, but I can tell you that
14  that's not the case.  They're just simply spaced
15  throughout the length of Segment 6.  We picked 6 cross
16  sections kind of irrespective of the individual
17  conditions at any one rating.  There was no attempt
18  there at all.  Can't prove that to be the case, but I'm
19  just telling you that's my sworn professional opinion.
20            I would also like to point out something
21  about the accuracy of any rating curve in any hydraulic
22  model.  So, you know, the accuracy of one cross section
23  over a 40-mile reach to depict all the conditions,
24  clearly ridiculous.  You see that in the sentiment of
25  Tyler Williams' comment.
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 1            Even at a single location, a single rating
 2  curve is going to have some scatter in the data.  And
 3  the best example of that is to look at one of
 4  Mr. Burtell's plots that we'll show here in a bit from
 5  the Chrysotile gage.  And you can see that the USGS,
 6  using sophisticated measuring techniques, has depths at
 7  a specific discharge that vary by a foot at their
 8  rating curve cross section.  So the depths over time
 9  are plus or minus a foot for the depths that they're
10  reporting.
11            So rivers change.  Rivers are dynamic, not
12  only in time, but it's very difficult to say a rating
13  curve applies all the time everywhere within a segment.
14            Even in canals, concrete canals, when you go
15  out and you actually do the process of measuring flows,
16  you can see -- I've seen Truckee Irrigation Canal in
17  Nevada depth estimates at the same discharge that vary
18  by 2 feet in a concrete channel for the same discharge.
19                 CHAIRMAN NOBLE:  Question.
20                 THE WITNESS:  Sure.
21
22             EXAMINATION BY COMMISSIONER ALLEN
23                 COMMISSIONER ALLEN:  How does scour
24  affect the rating curve?
25                 THE WITNESS:  Scour?
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 1                 COMMISSIONER ALLEN:  Yeah.
 2                 THE WITNESS:  So scour is the removal of
 3  bed material by the river processes, a deepening of the
 4  river.  So that would be one.  After a flood you would
 5  expect to see some scour of the channel, or during a
 6  flood particularly, and after the flood there might be
 7  some sediment deposition.  So you could have a
 8  shallower depth at the same flow rate at the peak, at a
 9  higher flow rate in a flood; and then later, the same
10  flow rate after the flood, when the depositions come
11  in, it could be deeper, in terms of stage particularly.
12                 If you've seen plots, and I imagine,
13  Commissioner Allen, you have --
14                 MR. SLADE:  Jon, maybe we ought to slow
15  our pace down a tiny bit.  I'm getting some sighs.
16                 THE WITNESS:  So when you look at
17  rating curves or plots of channel bed elevation
18  versus water surface, or in some of the sandy western
19  rivers, you see depths during a particular flood that
20  may vary by, you know, 4 or 5 or more feet and water
21  surfaces that are all over the map in those same kind
22  of ranges at the same kind of discharges because of
23  that scour effect.  So very important.  That's a good
24  question.
25                 There's also some questions that we were
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 1  refusing to provide source data from our rating curves,
 2  and you got what we have.  Those rating curves were
 3  done in the early '90s.  They were done in a
 4  pre-internet world, at least our access to the
 5  internet.  You know, there was no backup and whatnot.
 6  They're just gone.
 7                 So I've submitted what we've got.  Yeah,
 8  that's -- no more to say.  I'm not holding back
 9  anything.  Just doesn't exist.  They were done on
10  software that was in a DOS platform for the Upper
11  River, the Upper Salt.  The other stuff was done with
12  that too, but the files are just gone.  Don't know
13  where they are.  So it's been many years.
14                 CHAIRMAN NOBLE:  Let's take a break,
15  10 minutes.  We'll come back about 10:15.
16                 (A recess was taken from 10:04 a.m. to
17  10:17 a.m.)
18                 CHAIRMAN NOBLE:  I think we're ready to
19  start, Mr. Slade.
20
21          REBUTTAL DIRECT EXAMINATION (CONTINUED)
22  BY MR. SLADE:
23      Q.    Okay, Jon, and we're on Slide 101 of your
24  PowerPoint.
25      A.    Yes, we are.  So here we get to the point of,
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 1  after having some philosophical discussions about
 2  rating curves and whatnot, we get down to the meat of
 3  it and say if you're going to pick a rating curve,
 4  these are my recommendations, looking at discharge
 5  related to the 10 percent flow all the way up to the
 6  2-year flow or 2-year peak.
 7            I would recommend that we use the maximums
 8  for this average versus maximum thing that I showed you
 9  on a previous slide.
10            And in Segment 6 I use the range of
11  Dr. Mussetter's 10 sections, his 4 and the Land
12  Department 6, as I understood the recommendation there.
13  I'm trying to be cooperative there.
14            In Segment 5 I think both he and I were using
15  the cross section 6 from Segment 6 as representative of
16  a rating curve for Segment 5.
17            In Segment 4 used Mr. Burtell's at Roosevelt
18  curve.  I felt like, based on my experience on the
19  river in Segment 3 and 2, that that was more
20  representative of conditions near riffles, so more of a
21  limiting depth, and used that for both Segments 3 and
22  4, rather than the curves that were in the Land
23  Department report.
24            In Segment 2 used Mr. Burtell's mean depth
25  curve, but acknowledging that that is a mean depth and
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 1  that some adjustment would need to be made for maximum
 2  depth.  Based on Mr. Burtell's field cross sections,
 3  saw that the maximum depths was typically about twice
 4  the average depths at low flows.  That may be the
 5  number, but, again, recognizing that these are for
 6  near-limiting conditions, and they're not really
 7  typical of the overall river experience.
 8      Q.    So where Mr. Burtell developed his curve was
 9  actually in Segment 4; is that right?
10      A.    One of his curves.  So his at Roosevelt data
11  was at a station that is located in Segment 4, yes.
12      Q.    He was using it to apply to Segment 3?
13      A.    That's my understanding, yes.
14      Q.    So you have used that to apply to Segment 3
15  and to Segment 4?
16      A.    That's correct.
17      Q.    Okay.  It's right on the border?
18      A.    It's near the border, yeah.
19      Q.    Near the border.  Okay.
20            And Segment 6, where you used Dr. Mussetter's
21  10 cross sections, 6 of those cross sections -- or,
22  excuse me, 4 of those were your own cross sections?
23      A.    4 of those were his and 6 of them came from
24  the Land Department report.
25      Q.    And the additional ones that he included were
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 1  the most limiting cross sections that he could find; is
 2  that your recollection?
 3      A.    That's my recollection of his testimony, yes.
 4      Q.    Okay.  So the depths that you're going to
 5  report include the most limiting cross sections?
 6      A.    I believe so, yes.
 7            And, again, based on the other information
 8  that I considered, I consider those to be limiting and
 9  low relative to the kind of boating that we know
10  occurred.  But be that as it may, it still shows depths
11  that are sufficient for low draft boats, which leads me
12  to the next slide, on Slide 102, and this is just a
13  chart of the depths.
14      Q.    And let me pause you, Jon.  This is also
15  another slide that was corrected, and the correct
16  Slide is Exhibit C055 Part 398-102, and that's the
17  slide that we're looking at in the PowerPoint?
18      A.    Yeah.  I noticed some errors on there when I
19  was checking things on Monday, so I made those
20  corrections.
21      Q.    Okay.
22      A.    Really not much to say.  It's a table of
23  values, and you see those depths.  You can see that the
24  10 percent values are greater than a foot.  The
25  90 percent values are kind of in the ballpark of 3 feet
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 1  or a little bit more.  The medians are, you know, a
 2  foot and a half to 2 and a half feet.  And you also see
 3  that there's a high flow season, generally from
 4  February to May.  And, basically, I took the lowest
 5  value in that time period when the hydrograph started
 6  to rise seasonally and then the peak of it, you know,
 7  so we get the high and the low.
 8      Q.    Which values do you think are helpful for
 9  understanding the common depth of the river?
10      A.    The common depth of the river.
11      Q.    That's a new term I interjected there.
12      A.    No, good.
13      Q.    So let's pull that term back.
14            Which values are helpful for understanding
15  the depth of the river as it would apply to small
16  boats?
17      A.    I think, in fact, we should go back and
18  reread Tyler's comment; that trying to say the depth of
19  a 40-mile segment is just kind of a non sequitur.
20            So if I'm trying to say -- if you put a gun
21  to my head and said pick one value, I would say if
22  you're looking for an estimate of what the -- something
23  near the limiting condition would be for those
24  segments, pick the median daily, and I think that would
25  reasonably depict the kinds of boating that could occur
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 1  a reasonable amount of the year.  So that would be the
 2  median daily entire year for each of those segments.
 3      Q.    Okay.  Can you talk a little bit about what
 4  the high flow of boating season depths are and how
 5  they're represented on here?
 6      A.    Yeah.  So they're depicted as a range,
 7  because during the high flow season, there is a range
 8  of flows.  So the low value would be -- I'm looking at
 9  the hydrograph and saying when does it start to rise in
10  that winter, late winter season, and when does it fall
11  in the spring.  And whichever is lower, I'm picking
12  that and relating it to a rating curve; and then I take
13  the maximum during that period and relate that to the
14  rating curve.
15      Q.    Are those median daily depths for the high
16  flow boating season?
17      A.    Yes.
18      Q.    Okay.  So those are similar to what you see
19  as the median daily, but taken during a certain period
20  of months?
21      A.    Yes.  And then as you say that, another way
22  to characterize that is, if you look at the high flow
23  season and look at the maximum values there, they're
24  all lower than the 90 percent.  So the median daily
25  values fall below that 90 percent value.  So by looking
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 1  at the 90 percent value, you incorporate the seasonal
 2  fluctuation, for the most part.
 3            Okay.  So beyond the rating curve, you think
 4  about is the river susceptible to navigation.  I think
 5  the flow depth is a very important component of that.
 6  It's kind of a binary descriptor.  If you don't have
 7  the depth, you don't have the boating.  So we look at
 8  rating curves and all the other things that I talked
 9  about there.
10            If you want to look at a flow duration, you
11  want to look at the percent of time that the boatable
12  conditions exist.  And the seasonality, is there a
13  regular season of high flow or is there -- if you look
14  at these -- if they were truly erratic and
15  unpredictable and you looked at the seasonal
16  fluctuation, it would either be a straight line or it
17  would look like a sawtooth, go up and down, up and down
18  throughout the entire year.
19            Also, when you're considering susceptibility
20  to navigation, you have to be thinking about a specific
21  boat.  I don't think you can answer the question is the
22  river susceptible to boating without having a boat that
23  it would be susceptible to.  So I'm not understanding
24  answers of opposing witnesses who say, "Well, I didn't
25  consider a specific boat, and yet I'm rendering an
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 1  opinion about whether it's susceptible or not."
 2            And I would say I'm looking at the low draft
 3  boats, maneuverable low draft boats made of wood,
 4  canvas, materials that were available at the time.
 5            And, of course, when you're making that
 6  decision about susceptibility, you have to be thinking
 7  about what obstacles were there at the time when the
 8  river was in its ordinary and natural condition.
 9      Q.    So is it your understanding that none of the
10  opponent experts actually considered a type of boat
11  when they decided that the river was nonnavigable?
12      A.    With the possible exception of Dr. Newell,
13  that was the direct answer that we got, yes.
14      Q.    But Dr. Newell didn't do an assessment of the
15  depths of the river?
16      A.    That's correct.
17      Q.    Okay.  So no one who did an assessment of the
18  depths of the river for the opponents did any analysis
19  to determine if those depths would support any type of
20  boat?
21      A.    A specific type of boat, yes.
22      Q.    Whether it was a small boat or a large boat?
23      A.    Never tied the two together, yes.
24      Q.    Okay.
25      A.    And when I look at the rating curves, as well
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 1  as the other information, my conclusion is, very
 2  specifically, that canoes, canoes of the type that were
 3  available at the time of statehood and before, could
 4  have been used year-round in Segments 2 through 6.
 5            There are, obviously, differences in degree
 6  of difficulty based on rapids, primarily, in the Upper
 7  reaches, but below Segment 2 rapids really aren't an
 8  issue, and we see that both in historic accounts and
 9  our observations today in undisturbed parts of the
10  river.
11            And there would typically be other types of
12  low draft, maneuverable flatboats, so could have been
13  used, susceptible to those kinds of uses.
14      Q.    And that's consistent with what the
15  historical accounts have shown?
16      A.    Yes, it is.
17            And during seasonal periods of high flow, you
18  would have the same kind of boats, obviously, you would
19  take at low flow, but you have a little more water.
20  And I think we heard from experts on our side, who have
21  been down the river multiple times, would suggest that,
22  yeah, you could get bigger boats down it at higher flow
23  rates.  And that's indeed what the experience of
24  Mr. Logan was in his trip when he waited for the spring
25  runoff and took a trip on down.
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 1            And then you get down to Segment 6, and there
 2  the water is relatively placid and they have more flow,
 3  and I think you could get slightly bigger boats with
 4  more load.
 5            And I think another differentiating point,
 6  again, as I've mentioned this a number of times now,
 7  and I'll just briefly go through this, is the
 8  difference between having boated the river and offering
 9  opinions on susceptibility.  Not having been down the
10  river and saying what can go down the river or not even
11  having seen it, in some cases, like Dr. Newell, I think
12  you lend less credence to their opinion about what can
13  and can't happen on a river that they've not seen.
14            Similarly, if you haven't been around the
15  bend and you haven't sat in a boat, it's very difficult
16  to have a solid opinion about what can and can't happen
17  on the river.  And you use that experience to interpret
18  the kind of information, the mathematical information,
19  that you're getting out of your rating curve.
20            One thing I find consistently among the
21  experts who have been on the river in historical
22  accounts is that none of these following obstacles
23  prevent navigation on the river:  Nobody -- they report
24  having seen riffles, riffles and rapids, but navigate
25  through them, pass them.  In some cases, in rare cases,
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 1  lining them, for whatever reason they decided to do it.
 2  Nobody reported any problems with beaver dams, with
 3  braiding, with marshes, flash floods, or with any kind
 4  of flow that somehow might be considered erratic,
 5  according to people who qualify themselves as experts
 6  in boating in any of the historical accounts.
 7      Q.    So there was some testimony, I believe from
 8  Mr. Gookin, about marshes on the river.  Did you find
 9  any evidence in the record to support that there were
10  marshes on the river that would have impeded
11  navigation?
12      A.    Well, again, terminology is important.  So it
13  depends on what you mean by on the river.  If, by the
14  river, you're including what I would call the
15  floodplain, the Ingalls surveys references some low and
16  swampy land under Tempe, and there may have been other
17  places as well that were low within the floodplain.
18            The maps that Ingalls drew themselves don't
19  indicate any marshes or -- along the corridor of the
20  low flow channel itself.  They draw it as a two-line
21  stream bank, that doesn't indicate that that would be a
22  problem.  Nor did any historical account say, boy, we
23  got to this point and we were in a marsh.  Nor did any
24  historical description of the channel itself say, yeah,
25  it's -- like, for instance, Bartlett, who said it was,
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 1  you know, 2 feet deep and several hundred feet wide for
 2  the next hundred miles or so, you know, he didn't say
 3  except for the place where it was marshy.  We don't see
 4  anything like that at all.
 5            With regard to rapids and riffles
 6  specifically, I think some of the experts counted up
 7  rapids and counted up riffles.  And I'm not aware that
 8  that -- in any of the court decisions that I'm familiar
 9  with or any of the cases that I've worked in, that
10  rapids were certainly accounted for in the discussion,
11  but there was no case where I saw where someone said,
12  well, there's a rapid on this river; therefore, it's
13  not navigable.
14            And certainly it doesn't apply to Segments 5
15  and 6.  There are some riffles in Segment 5, one weak
16  rapid in there that's named.  And then Segment 6, we
17  know of no rapids at all.  There are a couple of places
18  where the flow accelerates in the undisturbed portion.
19            And then in the accounts that we heard of and
20  the pictures that we've seen, you don't see pictures of
21  rapids, with the possible exception of the Tom Rains
22  account, where there's ten-year-olds or nine-year-olds
23  or something stole a boat and it describes them
24  negotiating the shoals, which I guess someone could
25  interpret as being a rapid, but it certainly wasn't so
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 1  difficult that a couple of children in a ferry boat
 2  couldn't get their way through.
 3            And, again, I point out that for downstream
 4  travel rapids really are not an issue.  They're some
 5  work to get up when you're going upstream, which
 6  explains why most of the traffic has been in the
 7  downstream direction.
 8            And, again, the meaning of the rating system,
 9  when it's rated V or below, it means that it's
10  boatable.  VI are unboatable.  The difference is the
11  difficulty and the skill needed and the consequence if
12  you have a problem.
13            And there are many boating guides available
14  for Segments 2 and 3 of the Salt River.  The existence
15  of a boating guide seems to imply that boating is
16  expected and that they expect you to get through the
17  rapids and have a successful trip.
18            Rapids and riffles do impact the boat type,
19  to some degree.  So you're clearly not going to take
20  the Queen Mary down the Salt River Canyon, but you are
21  going to take small, maneuverable boats that have low
22  drafts.  But your heavy-loaded, deep draft boats,
23  you're typically not going to take them down through
24  the kinds of rapids that we have on the Salt River.
25      Q.    Jon, there was a question, I believe, that
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 1  came up when I was talking with Mr. Burtell about
 2  where, exactly, you got your classification for the
 3  rapids.  Did you come upon that from the Salt River
 4  Canyon Wilderness Boating Map from the Forest Service?
 5      A.    Yes.  So in my original presentation, there
 6  were slides included with rapids, and I had pictures of
 7  the actual rapids classifications, documents that I
 8  used.  And I believe I referenced those in my
 9  testimony.
10            There's several different sources.  One
11  that's not in the presentation that I used was -- oh,
12  it's Duwain Whitis, and he has a coauthor.  It recently
13  came out from RiverMaps.  I also consulted that, but
14  it's essentially consistent with the Forest Service
15  map.  And those are all disclosed and they're in the
16  record.
17      Q.    So for Segments 2 and 3, we can safely assume
18  that those rapids are based off the Salt River Canyon
19  Wilderness Boating Map?
20      A.    Yeah.
21      Q.    And that's Exhibit C043 Part 370.
22      A.    That's correct.
23            Slide 108, another way to consider what
24  impact the rapids have on navigability is to listen to
25  what the people that have actually boated it say.  And
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 1  none of them reported having any significant issues in
 2  Segments 3 through 6.
 3            And there are some larger rapids in
 4  Segment 2, but none of them indicated they were
 5  particular problems that couldn't be surmounted
 6  either by running or portaging or lining, depending on
 7  the flow rate and the boat type and what the day was
 8  like.
 9            And they're boated at a wide range of
10  ordinary discharges within that ordinary range.
11            Segment 109.  Not segment 109.  Page 109,
12  Slide 109, first of all, once again, the river is not
13  braided.  We heard some expert testimony suggesting
14  that there's a couple of splits here and there and that
15  made it braided.
16            Be that as it may, none of the people that
17  have boated the river, none of the experts who have
18  boated the river reported any problems with figuring
19  out which split of the split flow or the split and
20  rejoin a short distance later, which way to go.
21            And thousands or tens of thousands of people
22  have boated the Segments 2 and 3 over the years, and
23  there's not a big pile of bones out there where people
24  have stopped and died because they couldn't figure out
25  which way to go.
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 1            Occasionally you pick a wrong channel.  You
 2  stop and you learn for next time.  But these are not
 3  insurmountable or even significant obstacles at all.
 4  Every one of the braids identified by Dr. Mussetter and
 5  Mr. Burtell are routinely boated, without difficulty.
 6            None of the historical accounts mention any
 7  of problems with that due to braiding.  And I should
 8  also point out that field experience, those who have
 9  been on the river will tell you that the splits are not
10  necessarily shallower.  We've heard some discussion
11  about that, and I think I talked about that a little
12  bit yesterday, so I won't repeat myself.
13            Again, marshes, you asked me that question
14  just a second ago, and, again, we don't report any
15  problems with that, so I can skip past Slide 110.
16            Slide 111, we talked about it, and I think
17  Mr. Gookin brought up the point of flash floods being a
18  problem on the Salt.  Certainly not in Segment 6, where
19  he was -- the bulk of his testimony was focused.  It's
20  just not the type of river where flash flooding is
21  really conducive to -- the floodplain is too wide.  The
22  watershed is too large.
23            Certainly there are floods that occur, and
24  some of them have relatively rapid rise times compared
25  to, say, the Mississippi or something, but not what I
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 1  would consider flash floods where the mythical wall of
 2  water might be charging down the Valley of the Sun
 3  here.
 4            In Segment 1 through 4, because it's in a
 5  canyon, you might have a tendency to see flash floods
 6  more likely to be coming out of a side canyon, that if
 7  you happened to be there at that particular moment, I
 8  think most boaters would view that as a lucky
 9  experience and take some pictures and get a lot of
10  internet hits; but those are extremely rare situations.
11  The likelihood of seeing one is rare.  I have never
12  heard of any account of any boater, in the tens of
13  thousands of boaters, who have had problems with flash
14  floods that caused their trip to stop.
15            There have been times in the commercial
16  outfitters where they've not run trips because the
17  river had come up, but that was more of a case where
18  you looked at the river and go, oh, not today.
19            So flash flooding really is not an issue,
20  and, generally, the solution is you wait it out.  So...
21      Q.    So if you're thinking about a historical boat
22  and a boater with valuable goods traveling down any of
23  these segments, would flash floods be a reason that the
24  river is not navigable?
25      A.    Oh, no.  No, no.  First of all, they're
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 1  extremely rare.  They're outside of the ordinary range.
 2  And, yeah, like I say, I just -- we know of no accounts
 3  where that's been a problem for anybody on the Salt
 4  River, Segments 2 through 6.
 5            The discussion, again, about erratic, the
 6  term erratic, as I pointed out in my direct testimony
 7  and rebuttal to some of the things that Dr. Littlefield
 8  said, it may have been erratic from the perspective of
 9  an irrigator frustrated that there was lots of flow in
10  the river when they didn't need to irrigate and there
11  was less when they did.  Certainly that would be an
12  accurate descriptor.
13            But from a boater's standpoint, within the
14  range of ordinary flow, all of the range within the
15  ordinary range as I defined it, those are all boatable
16  flows.  So with the kind of boat types that I'm talking
17  about, it really didn't matter whether it went up or
18  down.  You're still going to go out and boat it.
19            Beaver dams, we've got a couple of things to
20  talk about with beaver dams.  This was a problem
21  alleged by Mr. Gookin, primarily.  The actual experts
22  with expertise in beaver, we heard from -- oh.
23      Q.    Dave Weedman?
24      A.    Dave Weedman.  Thank you.  Sorry.  The first
25  thing to go is the memory, right?
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 1            Dave Weedman, we heard his testimony.  He
 2  said it was very unlikely that we would see beaver
 3  dams -- he was from the Game & Fish Department. -- that
 4  we would see beaver dams on the Salt River because of
 5  the size of the river and because of the size of
 6  floods.
 7      Q.    So Dave Weedman didn't testify in these
 8  current hearings, but he's testified before?
 9      A.    I believe his testimony has been entered as
10  evidence.
11      Q.    Okay.  And he also has an affidavit that's
12  also in evidence --
13      A.    Yes.
14      Q.    -- if you recall?
15      A.    Yeah.  Right, so that's what we heard in
16  terms of likelihood of their being beaver dams on the
17  Salt, particularly the Lower Salt River.
18            We have the boaters' opinions in the
19  Segments 1, 2, 3, where the river is relatively
20  undisturbed.  I think there's consensus on that, and
21  nobody's ever seen a beaver dam crossing the river up
22  there.  They've seen beaver sign, so chewed trees and
23  whatnot, but no beaver dams.
24            None of the historical accounts describe any
25  problems with beaver dams on the Salt River, and we


Coash & Coash, Inc.







SALT RIVER     VOLUME 22      05/18/2016 Page 4816


 1  also know from expertise that beavers don't need to
 2  have dams.  They build dams to raise the water surface
 3  to create a more favorable habitat for themselves, for
 4  protection, for ease of moving sticks around so they
 5  can eat them.  That's the layman's description of that.
 6            So, and yet there's this persistent opinion
 7  that there were lots of beaver dams, particularly in
 8  Segment 6.  I believe Mr. Gookin -- I'm sorry, I'm
 9  going to move to Slide 113 here and a few other.  I'm
10  getting ahead of myself here.
11            We do know that there were beaver found in
12  the Salt River, that beaver do live in Segments 1
13  through 3 and 5, and even in 6 today there are still
14  some beaver.  I believe there's beaver in Town Lake in
15  Tempe.  So we've seen beaver sign, but, again, no dams
16  are seen.
17            For small, low draft boats, they're simply
18  not an obstruction.  We hear that from the boating
19  experts.  And even though there's beaver trapping going
20  on as late as the Day brothers' trips on the Salt River
21  and other rivers in Arizona, again, we don't hear in
22  those accounts of any problems with getting past beaver
23  dams on the Salt.
24      Q.    So how is it possible -- and I think you'll
25  describe this a little more.  How is it possible that
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 1  you can have beaver trapping, but not beaver dams
 2  across the channel?
 3      A.    Beavers live on the bank in those cases.  On
 4  larger rivers they tend to live -- they're
 5  bank-dwelling.  They dig holes there.  They don't need
 6  to build a lodge in a river.  They don't need -- the
 7  depths are sufficient of the river already, so there's
 8  no need for them to go through the energy of felling
 9  trees and creating dams to raise water surface
10  elevations.  That's what the experts have told us, and
11  that's consistent with our observations.
12            And yet on Slide 114, you see this opinion
13  that numerous beaver dams existed in Segment 6, I think
14  he said one every few hundred yards at one point and
15  one there would be hundreds of beaver dams; and that
16  they're similar to diversion dams; and that's what
17  created the marshes along the Salt; and that they still
18  exist on the Salt River, which is true; and that beaver
19  dams, they needed to create this -- the dams are needed
20  to create depths of 3 feet.
21            I would note that also in his testimony and
22  evidence, Mr. Gookin suggested that because the Lower
23  Salt, the Segment 6, is highly braided, that flow
24  depths couldn't get more than a few inches because they
25  would spill into adjacent channels in the floodplain,
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 1  creating this braided condition.
 2            And I found that to be inconsistent with the
 3  ability of beavers to create depths of 3 feet.  So if,
 4  by raising the water surface elevations, we spread the
 5  river out over across the floodplain, there would be no
 6  lateral containment or no ability to achieve depths of
 7  3 feet if that were the case.
 8            So it's one or the other.  He has to pick
 9  whether he wants it to be braided or whether he wants
10  to have 3 foot depths for beaver dams.
11            The fact that there are beaver dams that
12  still exist in the Salt River, yes; but they're down in
13  Segment 6 and they're on the effluent-dominated
14  portions of the reach.  They're not representative of
15  the ordinary and natural conditions of the river.
16      Q.    There's no flooding that comes through at
17  that point, generally speaking?
18      A.    No.  Floods are severely limited down there.
19  The river is managed to minimize floods.  There are
20  still floods that come through, but not nearly with the
21  frequency that they once did.
22      Q.    And is there less amount of water coming
23  through there today?
24      A.    Yes, clearly.  The volume's substantially
25  reduced.
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 1      Q.    So that would provide a reason for beaver to
 2  build a dam today?
 3      A.    Yes, and there's small channels in which the
 4  beaver could reasonably span the channel and create a
 5  dam.
 6            The similarity of beaver dams to diversion
 7  dams is tenuous at best.  Of course, diversion dams are
 8  manmade, and they're not part of the ordinary and
 9  natural condition.  That's the primarily difference.
10            Diversion dams are anchored artificially,
11  typically with, you know, driven piles, either wood or
12  steel.  They're anchored with wood and dirt.  Beaver
13  don't have piles and dirt and rock technology, unlike
14  us.
15            Beaver dams also are designed to overtop, so
16  they span the river and the water flows over the top
17  and through them; whereas diversion dams can span the
18  river, but they can also be located in a portion of the
19  river where they just need to siphon off a side
20  channel.  So often they're located in locations where
21  you're not really increasing the depth.  You're just
22  pushing it off to the side and into a canal; where the
23  beaver dams are tended to be built in shallow areas
24  where they're trying to raise the water surface
25  elevation.  So they're kind of put in different places
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 1  as well.  So the similarity there is not much.
 2            In terms of a boating experience relative to
 3  that, a lot of diversion dams, you just go around them
 4  or you go through the sluice.  That's been my
 5  experience on the Verde, where diversion dams are.
 6  There are a number of those.  In some cases you carry
 7  around them.  Whereas on a beaver dam, typically you're
 8  talking about a low-velocity portion of the stream.
 9  It's narrow.  We described this in detail in other
10  testimony.  You pull the boat up the side of it, lift
11  it up onto the dam or slide it on the dam, if you're
12  not going to run it, and then slide it down the other
13  side and climb back in and keep going.  So the
14  similarity there is quite tenuous.
15            The idea that there could be hundreds of dams
16  in Segment 6 stretches credibility.  I took
17  Mr. Gookin's cross sections from 6b and said, okay,
18  well, how would a beaver go about creating this pool of
19  3 feet deep water?  And if you look at his rating cross
20  section --
21      Q.    This is Slide 115.
22      A.    We're on Slide 115, correct.
23            In order to get to just the depth of 3 feet,
24  it would be a thousand foot wide beaver dam, according
25  to his cross section.  And if we say, well, the beaver
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 1  wanted a little area of more than 3 feet and say the
 2  dam would be 3 and a half feet, in order to create
 3  enough area so there would be a greater than 3 feet
 4  zone, it would need to be even more, at 1,800 feet.
 5            I'm unaware of any 1,800 foot wide beaver
 6  dams anywhere spanning a river channel, so that seems
 7  like an impossibly long length.  And you think about a
 8  30-foot tree, it would take 60 30-foot trees end to end
 9  just to get across 1,800 feet.  If you assume they
10  needed some overlap in order to provide some stability,
11  so if you put a tree in a river and there's no overlap,
12  nothing to anchor it, it's going to float on
13  downstream, you would need many more than a hundred or
14  a hundred trees to get across.
15            Let me get the exact number here.
16            A hundred trees.  It would take a hundred
17  trees to span that channel just one time.  And if you
18  needed enough trees in there to actually build a dam
19  with a base and a top to it, I estimated that you would
20  need -- I'm sorry.  Did I write this down here?
21      Q.    Is it 170 trees, that you have on the slide,
22  needed per dam?
23      A.    170 30-foot trees or 41,000 trees if they
24  were every couple hundred yards, as suggested.  So
25  41,000 trees in Segment 6, if those trees were spaced
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 1  20 feet apart on both banks, that would be trees 3 feet
 2  deep away from the bank.  Every one of them would be
 3  felled to build that many dams.  That's just an
 4  impossible number of dams.
 5            So what he suggested is clearly beyond what
 6  the river would support.  And there really is no need,
 7  because we know, from looking at pictures and reading
 8  descriptions, that the river typically had depths that
 9  would be supportive of beaver without dams.
10            On Slide 116, turn to the question of is
11  Segment 5 in its ordinary and natural condition today.
12      Q.    And why is this important to consider, Jon?
13      A.    Well, it's important because we are able to
14  go out and look at Segment 5, and it's nice to know --
15  and the upper portion of Segment 6, and say, well, are
16  we looking at or boating on or experiencing the river
17  as it existed in its ordinary and natural condition, or
18  has it changed substantively since that time.
19      Q.    So where boating occurs, we're trying to be
20  consistent with what PPL Montana has directed the
21  parties to do, which is determine if boating is
22  occurring in a substantially similar river?
23      A.    That's correct.  Yeah.
24      Q.    Okay.
25      A.    So there's a couple of things that have been
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 1  suggested.  That the channel bed was sandier in the
 2  past.
 3            And on the slide here, on Slide 116, I've
 4  identified Dr. Mussetter by Mus and Mr. Gookin by Gkn.
 5            That it was less stable in the past; that the
 6  channel has degraded or scoured, and so it's deeper and
 7  narrower than it was; that the channel is more of a
 8  single thread channel now than it used to be in
 9  Segment 5 and the upper part of 6; the channel has
10  moved locations, the boating channel is not in the same
11  place it was prior to human impacts; that the channel
12  slope has changed; and the vegetation along the stream
13  is now more dense than it used to be; and that the
14  hydrology has changed.
15            And my initial evaluation of all of those,
16  based on my consideration of the evidence, is in the
17  last column there; that some of those things are
18  possible, but there's no evidence to suggest that there
19  are; some of those things are true, for instance, the
20  hydrology; and some of them are really not relevant to
21  the question of navigability.  And I'll take each of
22  those in turn as we move to later slides.
23            So it matters for a couple of reasons.  One
24  is because we want to know how do we consider the
25  modern boating record.  It makes a difference to the
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 1  relevance of the trip where we took the Edith down,
 2  which was a replica of a historic boat.  And it also is
 3  relevant to our field observations.
 4            Whether it was sandier in the past, it's
 5  possible that less sand exists in the channel right
 6  now.  My observations on the ground of boating and
 7  being in that reach and actually scuba diving in
 8  Segment 5, looking at the bed, is that it's probably
 9  rockier than Segment 6 ever was, but it's not
10  significantly rockier than, say, Segments 2 and 3.  So
11  near canyon reach, it may be slightly rockier, but we
12  don't have any evidence or observations there that
13  suggests this is how sandy it was.
14            So from a boater's perspective it's easier to
15  boat over a sandy bed channel than a rocky bed channel.
16  Rocks stick up.  They're harder.  So if it was sandier
17  in the past, it was probably easier -- it was easier to
18  boat.  But, again, we don't have any evidence to say
19  one way or the other.
20            Was it more or less stable?  Again, the kind
21  of stability differences that we're talking about, the
22  river channel may move from time, if that's what's
23  meant by unstable.  That's probably not a proper
24  description of an Arizona river, certainly.  The low
25  flow or the boating channel will move from time to
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 1  time.  That's a characteristic of the Colorado River,
 2  which is navigable.  So that's kind of irrelevant for
 3  the question of navigability, the fact that the low
 4  flow channel can move around, where it might have been
 5  stable.
 6            Let's move to Slide 117 and talk about the
 7  hydrology for just a second.  There certainly has been
 8  some change in the seasonality of runoff with the
 9  upstream dams.  They're designed to store water and
10  release it for municipal and irrigation uses, and
11  typically the greatest demands are in the summer.  So
12  it shifts the high flow season from what was primarily
13  winter to now primarily summer.
14            The median daily rates are similar between
15  the shifted high flow season and what was originally
16  there.  The annual median rate does increase, because
17  there's a longer period of release than would have
18  been.  So the high flow period now under release
19  conditions is longer than the high flow period would
20  have been under ordinary and natural conditions, by a
21  couple of months.
22            Another difference is the low flow season
23  goes to near zero.  So today it's very difficult to
24  boat when the river is turned off, primarily in the
25  wintertime; whereas in the past the low flow season was
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 1  still boatable by small boats.
 2      Q.    Dr. Mussetter, his testimony was consistent
 3  with that when he went out to the river at 8 cfs,
 4  right?
 5      A.    That's right.  And that was my experience
 6  when I went out around 10 cfs, or whatever it was when
 7  I was out there.  So it's -- I boated.  I measured it
 8  out and I boated.  I was in my canoe 80 percent of the
 9  time, 81 percent of the time, but the riffles were --
10  some of the riffles were very shallow and we dragged
11  through those.
12      Q.    And you wouldn't expect to see flows that low
13  during the natural and ordinary condition of the river?
14      A.    No.  We're estimating the 10 percent low
15  being around 224 cfs, according to our recommended flow
16  rates.  So there's a big difference in the river
17  between 8 cfs and 224 cfs.  I personally have boated in
18  my canoe and my kayak at different times at 90 cfs, and
19  I didn't need to get out of my boat once between the
20  put-in below Stewart Mountain and Granite Reef.
21            There's also an impact on the floods, as I
22  mentioned just a minute ago in talking about Segment 6.
23  In general, the flood peaks and volumes are reduced.
24  Floods are not eliminated, however.  There still are
25  some floods, and I'll show you some slides to
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 1  illustrate these principles that I was just talking
 2  about.
 3            Slide 118 shows the change in seasonality.
 4  The blue is our reconstructed predam hydrograph
 5  showing the median daily discharges, and that's the
 6  jagged line with the high flow period that curves
 7  around March to May.  And then today, in the orange or
 8  copper color there, is the median daily discharge
 9  hydrograph below Stewart Mountain for the modern period
10  of record, which is postdate Stewart Mountain.  I think
11  it starts in 1935, something like that, around that
12  time frame.
13      Q.    So this shows what you were just previously
14  explaining, which is the current hydrograph, which is
15  in orange, goes down to nearly zero or zero on either
16  end of the graph there; is that right?
17      A.    That's right.
18      Q.    Okay.  And you don't see that condition
19  happening in the reconstructed natural hydrograph,
20  which is in blue?
21      A.    No.  So their lows are lower.  Their highs
22  are actually a little lower, but the duration of their
23  highs are longer in modern release period.
24            So in my mind, it's a shift of seasonality,
25  but there's still a high flow period, so...
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 1            If we look at the flood record, this is just
 2  a plot on Slide 119 of each year and the highest peak
 3  flow rate, instantaneous flow -- peak flow rate for the
 4  year.  And you can see that in the postdam period there
 5  have been one, two, three, four, five, six floods above
 6  30,000 cubic feet per second and another five above
 7  10,000 cubic feet per second.
 8            So floods do still make their way down there.
 9  Particularly 1978, '79 were large flow years where you
10  had some decent-sized peaks, one that exceeded
11  60,000 cubic feet per second.
12            So the answer to has the hydrology changed,
13  yes; but it hasn't really changed in the sense of it's
14  created flow conditions that would -- flow rates that
15  would not have existed prior to the management of the
16  dam.
17            Moving to Slide 120, another way to determine
18  is this stream in its meaningfully similar condition,
19  has it changed, is to look at the channel pattern; and
20  the simplest way to do that is just to look at an old
21  map.  We have a map from 1903 and we have a map from
22  2015, both created by the Federal Government.  If you
23  look in the upper right above here, you can see that
24  essentially the pattern is the same.  It's primarily a
25  single channel.  There are some splits here and there.
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 1  I counted and measured the splits, and in 1903,
 2  17 percent of the Segment 5 had a split channel in it.
 3  In 2015 it was 12 percent.  I would not consider a
 4  5 percent variation there to be significant at all.
 5            We can also compare on this graph to look at
 6  the channel position.  And as you look in the upper
 7  right there, from this slide that was produced
 8  previously -- I believe this was Slide 95 in my
 9  previous report. -- you can see that the position is
10  nearly identical; that, yeah, there are some spots
11  where it's moved a little bit, but from a boatman's
12  perspective, if the channel's moved even a few hundred
13  feet in one direction or another, as long as the low
14  flow geometry is about the same, which that's what it
15  appears to be, it makes no difference to whether it's
16  boatable or not.
17            So channel positions change.  We know that
18  from the Colorado River, which is navigable.  We know
19  that from the Mississippi River, where the channel
20  position changes from time to time in response to
21  flows.  It's kind of irrelevant and not a significant
22  change at all.
23      Q.    Jon, you've done some work on the Colorado
24  River; is that right?
25      A.    Yes.
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 1      Q.    Is it your understanding that there's
 2  actually a piece of land that Arizona owns in
 3  California today because of the avulsion of the river?
 4      A.    There's a piece of land that's on the west
 5  side of the river because of avulsion, yes.
 6      Q.    And that's Arizona Land Department land?
 7      A.    Yes.
 8      Q.    Okay.  So that's where the river used to go?
 9      A.    Yes.  Yes.
10      Q.    Okay.  Do you know how far that avulsion
11  occurred or the channel migration in that instance?
12      A.    It's a big chunk of land, but other than
13  that, I can't give you acreage or distances.  We're not
14  talking about tens of feet.  We're talking about
15  thousands of feet.  So...
16            Yuma Island, I believe they call it,
17  something like that.
18            Yeah.  So another thing, way to look at
19  whether the channel has changed or has there been a
20  change in width, there's been some suggestion that the
21  channel has significantly narrowed.  If you go out
22  there today, a narrow river is not a problem with
23  respect to boating.  So whatever narrowing has
24  occurred, it's not a narrow river today.  If you go out
25  there on a Saturday or a holiday weekend, you'll see
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 1  many people floating down side by side, with plenty of
 2  room for lots of people.  So narrowing is not an issue.
 3            In both cases, the old map and the newer
 4  maps, both map the river with the same symbol.  Rather
 5  than using a single blue line, they map it as a blue
 6  zone, which indicates that it has a significant width,
 7  measurable at this map scale, which is 1 to 24,000.
 8            So my conclusion there is there has been no
 9  significant change in width.  And there's some field
10  ways to look at potential width changes as well, that
11  we'll go through in just a minute.
12            Moving to the next slide, 121, we'll talk
13  about the bank vegetation.  There's been some
14  suggestions that the bank vegetation is substantively
15  different.  And it's important to recognize that bank
16  vegetation changes along arid region streams in
17  response to flooding and wet periods and dry periods
18  and, also, through invasive species that have come in
19  here.
20            So we look at a 1934 aerial and a 2010
21  aerial.  These were from Dr. Mussetter's presentation,
22  his Slides 98 and 99.  And, indeed, there has been
23  increase in plant density, particularly in the
24  floodplain; much less so along the banks themselves.
25  The bank vegetation is about the same, and we see that


Coash & Coash, Inc.







SALT RIVER     VOLUME 22      05/18/2016 Page 4832


 1  more deeply looking in, zooming in on this photograph
 2  and these locations.  You don't see a significant
 3  increase in the amount of vegetation that appears along
 4  the actual bank line.  So we didn't see that.
 5            Mr. Gookin provided on his Slide 215 a
 6  reproduction of some historic matching photographs from
 7  Webb and Betancourt, on Page 324 of their report, I
 8  believe.  Well, they're in the record because they're
 9  in Mr. Gookin's report.  And one of the first
10  photographs is from September 9th, 1938 at 2,390 cubic
11  feet per second, and then another one from March 7th,
12  after the '78 and '79 floods that occurred, one of
13  which was a large flood.  And you can see in that case
14  there was much less bank vegetation because of the
15  floods.  So at least in 1978 and '79 there was not an
16  increase in bank vegetation.
17            Also, you note that the channel width there
18  is a reflection more of the discharge than any change
19  in the geometry of it.  The alignment's practically the
20  same.  This location is downstream of Stewart Mountain
21  Dam.  The dam, not the gage.
22            You can also go out there and look at it
23  today.  We have an old photograph, that was previously
24  in my presentation, from 1908 at the Salt-Verde
25  confluence, some folks in a rowboat, four people in a
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 1  long rowboat pedaling along there, with a dog on the
 2  shore.  We've seen and talked about this a little bit,
 3  right at the Verde confluence.
 4      Q.    And let me pause you there, Jon.  This is
 5  another slide where there's an additional photo that's
 6  been added, and this is now we're looking at Slide 123
 7  from C055 Part 398.
 8      A.    Yeah.
 9            And so I looked through my records and found
10  a photograph in that same area of the trip I took that
11  was about 10 cfs, and then it bumped up to about 280
12  below the Verde confluence.  And, again, you don't
13  really see a change in the character of the river in
14  that location.  It's a placid river.  You know, the
15  boating experience looks about the same in the two
16  canoes.
17            There's some big trees along the bank and
18  there's some brushy trees along the bank.  There's some
19  sandy areas and some rocky areas on the foreground
20  where the dog is standing.  And you see the same kind
21  of thing if you go out there today.  So not a huge
22  increase in the amount of vegetation.  There's clearly
23  more tamarisk since that came in in the '30s, but the
24  banks and tree line, it doesn't seem to be particularly
25  narrow there at all.
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 1      Q.    Are there fewer cottonwoods in Segment 5?
 2      A.    I didn't do a -- there still are cottonwood
 3  and sycamore along the river.  I didn't do a count and
 4  would have no way of counting them up in the historic
 5  period, but they're still there.  There are a lot more
 6  tamarisk, particularly as you get down closer to
 7  Granite Reef Dam.  Around the bend from, I believe
 8  that's called Red Mountain, there right above my son
 9  Nathan's head, you get down below there and the
10  floodplain in particular is very choked with tamarisk.
11  That's in the backwater of Granite Reef.
12            Another way to look for, you know, the change
13  is to go out and look at some of the classic indicators
14  of postdam degradation.  So if you crack open a
15  textbook and say what happens downstream of a dam,
16  deepening is one of the things that the textbook will
17  tell you that could be expected.
18            Some of the things that -- those kinds of
19  indicators that you would expect to see are just not
20  found in Segment 5.  Those include something called a
21  perched channel.  So if you look at where the split
22  flow channels used to be and are now a single
23  channel -- there's one just upstream of the Verde-Salt
24  confluence. -- those perched -- or those channels that
25  were now not actively part of the low flow channel are
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 1  marsh -- low marshy areas.  They're not significantly
 2  raised above the existing channel bed.
 3            Another thing you might see is something
 4  called a hanging tributary.  So where streams have
 5  rapidly degraded downstream of a dam, the tributaries
 6  come in, and instead of joining at grade, you know, bed
 7  to bed, they come in above and then drop over in a
 8  little waterfall or into the river.  You don't see
 9  anything like that.  The tributaries all join at grade,
10  so they match bed elevation to bed elevation.
11            If the river's been extensively deepened, you
12  would obviously expect to see extensive cut banks or
13  eroded banks with vertical bare banks with trees
14  falling over and material falling in.  And you don't
15  see a lot of that.  The vegetation, bank vegetation,
16  is pretty good.  The banks are sloped appropriately.
17  There are, of course, some cut banks, because it's
18  a natural river and that occurs along any natural
19  river.
20            You would also expect to see, if a recently
21  degraded river were there, that the trees would have
22  their roots sticking out into the air, as opposed to
23  being in the ground.  You see a little bit of that, but
24  you don't see an excessive amount of that that would be
25  indicative of long-term degradation.
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 1            Another indication of long-term degradation
 2  on a main stem of a river below a dam would be head
 3  cuts, and you see nothing of the sort on Segment 5.
 4      Q.    Can you explain what a head cut is?
 5      A.    A head cut is a vertical drop in the bank and
 6  the bed elevation.  So you're running along the bed and
 7  then it cuts off and has a vertical slope and proceeds
 8  on.  It would be unlikely to see those on a perennial
 9  river, but it would be one of the things to look for.
10  And you don't see those.
11            So to class --
12                 CHAIRMAN NOBLE:  Mr. Fuller -- oh, did
13  you finish that slide?
14                 THE WITNESS:  Sure.
15                 CHAIRMAN NOBLE:  It looked like you were
16  reaching to change your slide.  We are at 123 and we're
17  moving to 124, and we're going to take a break.
18                 THE WITNESS:  Okay.
19                 CHAIRMAN NOBLE:  About 10 minutes.
20                 (A recess was taken from 11:08 a.m. to
21  11:18 a.m.)
22                 CHAIRMAN NOBLE:  We're going to have to
23  pull the plug at noon straight up.  We may go just a
24  minute or two over that, but we can't go much over.
25                 MR. SLADE:  Okay.  And just so the
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 1  parties and the Commission is aware, we may be finished
 2  by noon, but it also may be the case that we need about
 3  half an hour tomorrow.
 4                 CHAIRMAN NOBLE:  We'll do what we need
 5  to do.
 6  BY MR. SLADE:
 7      Q.    And we are on Slide --
 8                 CHAIRMAN NOBLE:  124, I hope.
 9  BY MR. SLADE:
10      Q.    -- 124 and moving on to 125.
11      A.    Right.  We finished 124.  Let's go to 125.
12            So we go to the question of deepening, did
13  the river get deeper there.  I think there's the
14  assertion that the river got narrower and deeper and,
15  therefore, was more navigable.  That was
16  Dr. Mussetter's conclusion.
17            I would point out that he also provided some
18  comparisons of topographic data right below the dam,
19  based on a data set from 1903 and 2001; and, in fact,
20  that actually shows the opposite of what he concluded.
21  It shows that the bed elevation was nearly the same,
22  maybe slightly higher in that area.  So it's
23  inconsistent with his testimony about it deepening, and
24  that's where the maximum effect of deepening that you
25  would expect to be, is right at the outlet of the dam.
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 1      Q.    So, Jon, opponents have put forth the
 2  argument that the Segment 5 condition is potentially
 3  deeper because of downcutting below Stewart Mountain
 4  Dam, and you're saying that this longitudinal profile
 5  that Dr. Mussetter put forth shows, actually, the
 6  opposite?
 7      A.    Yes.
 8      Q.    Okay.
 9      A.    Moving to Slide 126, there are other ways to
10  look for potential increases of depth.  This is one
11  way, is comparison of historic photographs.  In the
12  upper left there, you see a historic photograph from
13  1910 of the Sheep Bridge on the Salt River.  The piers
14  of that bridge are still there.  The bridge itself was
15  taken out, I think in the 1965 flood.  I took some
16  friends boating last Saturday and went through here and
17  snapped a picture.
18      Q.    And this is your additional slide, C055 Part
19  398, Slide 126?
20      A.    Yeah.  I looked through my files, and I
21  didn't have any pictures of this.  I think it's called
22  Foxtail Crossing now.  I didn't have any pictures right
23  there, so I went and took this one.  It was kind of my
24  best recollection of about the angle, and I didn't get
25  it as good as I would like to have gotten it, but you
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 1  can see the pier that's right there.  I've got my
 2  pointer over it.  It's kind of a white thing and
 3  somebody painted Foxtail on it, I think is what it says
 4  right now.
 5            But one thing you notice here is that -- we
 6  don't know the flow rate in the upper left.  We do know
 7  that it was 700 cfs last Saturday.  But the river is
 8  actually quite a bit wider right here, and this is
 9  actually one of the shallowest spots on the river.  You
10  can still see bedrock cropped out in the bank on the
11  right.  Again, so, clearly, it's not deeper.  This
12  island has come up in elevation.  The pier is more
13  buried than it used to be in the past.
14            Sorry about that.  We are not going to Skype
15  anyone.
16            So, like I say, the evidence here suggests
17  that the river is not deeper.  In fact, it suggests
18  it's actually shallower here as well.
19      Q.    Is one of these pictures looking upstream and
20  the other downstream?
21      A.    I believe they're both looking downstream.
22      Q.    Okay.  So the tall pier that we see in the
23  picture on the left, where would that be located on the
24  new picture that's on the bottom right?
25      A.    If you can see my little crosshair of my
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 1  pointer, it's right below there.  It's that white
 2  thing.  And for a description of that for the
 3  transcript, it's basically above the 6 in 2016.
 4      Q.    Okay.  That looks like it's on river right;
 5  is that correct?
 6      A.    The river actually splits around it, so
 7  there's an island there now.  So the river goes on both
 8  sides.
 9      Q.    Okay.
10      A.    The floodplain is a little lower.  The main
11  channel is a little higher.
12            We would expect that if there had been
13  significant degradation, the pier there would -- rather
14  than being buried, would be exposed more; and that's
15  just not what we observed in the field.
16            And I mentioned that bedrock crops out there.
17  There's some other places where bedrock crops out in
18  Segment 5 between Stewart Mountain Dam, what's now
19  Stewart Mountain Dam, and the old Arizona Dam abutment.
20  You see it in the bed at the first rapid downstream of
21  the Water Users entry.  Those who are familiar with
22  this reach will know where I'm talking about.  You see
23  it at the bank in Bulldog Rapid above the Blue Point
24  Bridge.  You see it in the right abutments of the
25  picture I just showed you a second ago.  Where the
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 1  tubers take out, bedrock crops out in the bed of the
 2  channel.  I believe that's Takeout 4 or 5, I think it
 3  is.  It's before you get to the -- I forget the name of
 4  the crossing now.  And you also see it in the bed at
 5  Phon D. Sutton.  So there's bedrock cropping out in the
 6  bed at various points in Segment 5, and you also see it
 7  in the bed just upstream of where the old Arizona Dam
 8  abutments are.
 9            I would point out that you do see some of the
10  sandy bed in the foreground right here.  We heard some
11  discussion about whether it's sandy or not sandy.  You
12  see that kind of same sandy bed at locations of
13  tributaries now, but not in this particular location at
14  this time.
15      Q.    In Segment 5 today you still see some sandy
16  beds?
17      A.    Yeah.  It's a gravelly sand, but it's sand.
18            So there are ways to ground-truth that
19  hypothesis about whether it's deeper or not.  When we
20  look at the historical accounts, what we hear in the
21  detailed descriptions of people that boated through
22  here was that this was kind of the easy reach.  This is
23  kind of where they night boated it.  You know, they
24  never got out of their boat.  They made good time.
25  They made twice the distance that they did upstream.
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 1  So the kind of descriptions we have here is this is the
 2  easy boating reach, which would not be consistent with
 3  it being wide and braided and shallow.
 4            The Sheep Bridge crossing, as I showed you,
 5  being able to compare conditions there, and it doesn't
 6  appear particularly deeper or narrower.  It actually
 7  looks wider.  When you boat this at 8 -- you boat it at
 8  8 cfs, the entire segment, what you don't see is a
 9  really deep, narrow slot in the middle somewhere.  The
10  pools are about as wide as they are at higher flow and
11  the riffles are a little narrower, but there's no, you
12  know, V-shaped notch that you would expect if it were
13  severely degrading.
14            So which brings you to the question of why
15  wouldn't you see that textbook response downstream of
16  the dams.  There's a couple of reasons for that, that
17  you can see, that you see when you go out and you do
18  your fieldwork.  One is, the bed material is relatively
19  coarse.  There are a lot of cobbles on the bed of the
20  stream.  The fact that there are cobbles makes the bed
21  more resistant to change and takes bigger flows to move
22  them.  As we saw, the flood history indicates that
23  there are fewer big floods.
24            The fact that it has a pool and riffle
25  pattern.  Often in pool and riffle systems, when you
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 1  have an adjustment due to sediment depravation or
 2  whatever, the riffles might become a little longer and
 3  steeper, which actually would make them more difficult
 4  to boat than they would have been in the past.  So you
 5  see the adjustment in the riffles, rather than over the
 6  length of the entire river.
 7            Another reason that you might not see that
 8  classic textbook response is the presence of shallow
 9  bedrock.  I just mentioned where it crops out in
10  places, and that would prevent long-term scour from
11  deepening the river.
12            Similarly, the adjustment in the bank might
13  be muted by the presence of caliche or calcium
14  carbonate in the soils and that comprise the bank, as
15  well as some clay materials in there that give it more
16  cohesiveness and prevent them from being rapidly
17  eroded.
18            The banks themselves are generally
19  well-vegetated.  Look at the historic photographs and
20  the modern photographs, and they're fairly
21  well-vegetated, and that helps stabilize them and
22  prevent the adjustments.
23            Another way to --
24                 COMMISSIONER ALLEN:  Wade.
25                 MR. SLADE:  Question here, Jon.
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 1                 THE WITNESS:  Sure.
 2                 COMMISSIONER ALLEN:  Yeah.  Actually,
 3  the document that we have before us, Slide or Page 128,
 4  is not what is showing up here.  This is one -- in the
 5  document we have, it's 129.
 6  BY MR. SLADE:
 7      Q.    Did we skip a slide here, Jon, "How did the
 8  Verde Respond to Dams?"
 9      A.    Oh, maybe I switched here.  Is that the one
10  that was 128, is "How did the Verde Respond?"
11      Q.    Yes.
12                 COMMISSIONER ALLEN:  It's listed as 128.
13                 THE WITNESS:  Yeah, I think I might have
14  flip-flopped those.  Sorry about that.  We'll get to
15  that in just one second.
16  BY MR. SLADE:
17      Q.    Okay.
18      A.    I think I felt that --
19      Q.    So this would be, in the handout that people
20  are looking at or if you're following along, Slide 129,
21  which you have up here as 128.
22      A.    Sorry.  I'm a persistent editor, and I was
23  trying not to, and I must have flipped the order of
24  that because I felt that it flowed better.
25                 MR. SPARKS:  For the record, is this a
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 1  substitute for what we have as 129?
 2                 MR. SLADE:  No.  This is the same as
 3  Slide 129.
 4                 CHAIRMAN NOBLE:  Okay.  Is 128 in the
 5  exhibit?
 6                 MR. SLADE:  Yes, it is.
 7                 MR. ROJAS:  I believe it's his 129.
 8                 THE WITNESS:  They're just different
 9  order.
10                 CHAIRMAN NOBLE:  "How did Verde Respond
11  to the Dams" is my 128.
12                 THE WITNESS:  It's now 129.
13                 MR. ROJAS:  And his 129.
14                 CHAIRMAN NOBLE:  And my 129 is "Why
15  Would Segment 5 Not Have the Classic Post-Dam
16  Response?"
17                 MR. ROJAS:  Yeah.  They're just out of
18  order.
19                 CHAIRMAN NOBLE:  Okay, was that supposed
20  to be 128?
21                 THE WITNESS:  They're just -- the
22  order's just been changed.
23                 CHAIRMAN NOBLE:  Okay.
24                 THE WITNESS:  They're the same slides,
25  just different order.
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 1                 CHAIRMAN NOBLE:  Okay.  But when the
 2  Appellate Court is looking for what we said, how are we
 3  going to explain to them what 128 and 129 is?
 4                 THE WITNESS:  I think they will have
 5  fallen asleep by this point and won't have noticed.
 6                 MR. SLADE:  We do this periodically to
 7  make sure everyone's paying attention.  You know that,
 8  Mr. Chairman.
 9                 CHAIRMAN NOBLE:  No, we have a
10  designated attention-payer.
11                 MR. SPARKS:  I usually slam my thumb in
12  the door to make sure I'm listening.
13                 THE WITNESS:  Now, I'm trying to get
14  done by noon, and all this chatter is slowing me down
15  here.
16                 CHAIRMAN NOBLE:  You're fine.  We
17  apologize.
18                 THE WITNESS:  Another reason it may mute
19  the response is, there is some sediment inflow from
20  some of the tributaries.  If you're a frequent boater
21  of this reach, you'll know that the tributary right
22  above the diving cliff, the cliff-diving area, had a
23  little flood, brought in a lot of sediment, and it's
24  actually filled in the pool, and you can no longer jump
25  off it.  You can no longer jump off that cliff.
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 1                 And, again, the infrequency of bankfull
 2  discharges.
 3                 So those are some physical reasons why
 4  you might not expect that classic response to there
 5  being a dam being upstream and some of the sediment
 6  trapping that might have -- that undoubtedly did occur.
 7                 And this is not dissimilar from other
 8  responses we've seen on dammed rivers in Arizona.
 9  BY MR. SLADE:
10      Q.    And we're now on Slide 128 of C053 Part 385.
11      A.    Yes, we are.
12            If we can look at how the Verde responded.
13  So in my experience on the Verde, I found it to be more
14  braided downstream of the dams and no obvious signs of
15  degradation, based on my field experience.
16            Dr. Mussetter's firm went out and did some
17  detailed work there, and their conclusion below both of
18  the dams on the Verde was that there are few
19  reservoir-related morphological changes to the river
20  below the dam.
21            What they're saying there is, it didn't get
22  deeper and it didn't change the shape of the channel
23  downstream of the dam.  That's what their very detailed
24  assessment concluded for the Verde.  So it's not
25  surprising at all to see a similar kind of effect on
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 1  the Salt.
 2            When I go out and look at the Gila River,
 3  boating the reach below San Carlos Dam, again, we see
 4  no obvious signs of degradation.  The same kinds of
 5  reasons; shallow bedrock, cobbly bed.  And that's the
 6  condition we see.
 7            So my conclusion, moving on to Slide 130,
 8  which I think we should all be in consensus is numbered
 9  130, is that Segment 5 is substantively in the same
10  condition that it was -- today as it was in its
11  ordinary and natural condition prior to the
12  construction of the dams.
13            So, physically, the channel of the river
14  looks about the same.  There may be some minor changes,
15  but nothing substantive with respect to the boating
16  condition of the river.
17      Q.    So let me ask you that in another way, Jon.
18            Has the conditions of Segment 5 changed such
19  that the river's substantially improved regarding its
20  navigability?
21      A.    No.  No, I believe when you go out at 90 cfs,
22  100 cfs, 200 cfs, a thousand cfs, 2,000 cfs, all rates
23  that I've been out there on the river, you're seeing
24  substantively the same river you saw before; same
25  widths, generally the same depths, same pattern, same
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 1  kinds of riffles and rapids.
 2            And that also applies to the upper segment of
 3  Segment 6, which I have been lumping in my
 4  consideration here, until you get to the backwater area
 5  above Granite Reef Dam.
 6      Q.    And what's your assessment on how much of
 7  Segment 6 is above the backwater?
 8      A.    It's about a mile from the confluence down to
 9  where you start to feel the effects of the backwater
10  from Granite Reef.
11      Q.    And so your assessment, as you just said, is
12  that the top of Segment 6 for that first mile is also
13  not substantially improved for navigability purposes?
14      A.    That's correct.
15      Q.    And what does that mean in terms of where the
16  Edith did its trip?
17      A.    That it's substantively similar.  So the
18  Edith in 1911 would have seen a river that looked about
19  the same at that flow rate that we experienced when we
20  went out there with Brad in August of 2015.
21      Q.    And before we move to the next slide,
22  regarding Segments 2, 3 and the other segments, I'll
23  ask you the same question.
24            In Segment 2, is the river changed in a way
25  that's substantially more navigable today?
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 1      A.    Segment 2, you said?
 2      Q.    Yes.
 3      A.    No.  No, and I believe Mr. Burtell agreed
 4  with me on that point.
 5      Q.    The same question for Segment 3 above
 6  Roosevelt Dam.
 7      A.    The same answer; no change.
 8      Q.    And for Segment 3 below where you just talked
 9  about, where Roosevelt Lake is, and Segment 4, we can't
10  make that assessment today?
11      A.    Well, we do know that it's significantly
12  different because of the impoundment.
13      Q.    Okay.  And we can move on now to Slide 131.
14      A.    The only point I want to make with this
15  Slide 131 is that when in talking about the river, it
16  does vary by segment and by degree, the conditions
17  thereof.  And there's a substantial difference between
18  Segment 6 and Segment 1 in terms of rapids,
19  classification of rapids, presence of riffles, whether
20  it's a narrow canyon, wide floodplain, the channel
21  materials going from being rocky and bedrock to
22  primarily sand and gravel and a little bit of cobble,
23  and also the degree of human impacts.
24            So describing the river and making
25  characterizations of the Salt River above Roosevelt
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 1  Lake and downstream here in the Valley of the Sun, very
 2  different river, very different characteristics.
 3            On Slide 132, a couple of other miscellaneous
 4  topics I want to take care of.  We heard a lot of
 5  testimony, primarily from Dr. Littlefield, about GLO
 6  survey designations and that they had not meandered the
 7  river, the Salt River, in a way that would be
 8  consistent with their designation of it being
 9  navigable.
10            In the Court cases that I've worked on and
11  I've read about, the GLO survey designations were not
12  diagnostic, nor were they relied on, in talking to
13  other Attorneys General in other places.
14            The information that's been communicated to
15  me is that the GLO survey notes are just not a part --
16  a significant part of the decision.  And the reason for
17  that, as I understand it, is because the basis of their
18  decision of making it navigable or nonnavigable is
19  generally unknown.  And the surveyor guidance said if
20  it's navigable, meander it; but they don't have
21  specific guidance that says this is how to determine
22  whether it's navigable or nonnavigable.  So what they
23  were looking at is an unknown.
24      Q.    So, for example, Jon, when Ingalls went out
25  in 1868 to survey the Salt, Phoenix was just becoming a
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 1  settlement town; is that right?
 2      A.    Yes.
 3      Q.    Okay.  And he made a note that there was
 4  about 50 people, I believe; is that correct?
 5      A.    That's approximately correct, yeah.
 6      Q.    So we don't know if Ingalls looked at the
 7  Salt, saw no boat traffic, and based on that, made his
 8  determination that it was nonnavigable?
 9      A.    I talked to a surveyor who had had a career
10  with BLM and has done a lot of boundary work.  He
11  basically picked up the mantle that Don Simpson left
12  and wrote the boundary determination manual a lot of
13  people use, a big white book.
14            And I talked to Jerry about that question and
15  what were the GLO surveyors using to make this
16  determination and was he aware of a manual or whatnot.
17            And his answer was, no, there wasn't any
18  manual, there wasn't any specific guidance.  And his
19  understanding was that they would come into an area and
20  look around and see were there any boats on the river;
21  and if there were, they would call it navigable.
22  Beyond that, he wasn't aware of anything.
23            So if that's true and that's the case for the
24  Ingalls in 1868, they would have gotten here, there
25  would have been a small settlement that was just
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 1  starting up in the Phoenix area, and they clearly
 2  didn't see any boats attached to it.  And that would be
 3  consistent with the historic record and that there
 4  weren't a lot of boats.  So not seeing it, they made
 5  their designation.  Who knows what else went into the
 6  decision.  So we have to look to other factors.
 7      Q.    But all of the historical boating accounts
 8  that we have in the record occurred after 1868; is that
 9  right?
10      A.    As far as we know, yeah.  We don't have a
11  date for Mr. Logan, except that it was before 1873, but
12  that's all we know.
13            Also, it's important to recognize that what I
14  understood from Dr. Littlefield's testimony was that
15  the U.S. Patent Office, when they made those decisions
16  to patent land that was in areas of the floodplain or
17  near the stream and whether they reserved it or not
18  reserved it, they were not making their own
19  particularized assessment of the river at that point.
20  They were looking at the GLO survey maps and saying was
21  it meandered, was it not meandered, and what can we do
22  with this parcel.
23            So it was not the case of someone going out
24  to the river and looking at the conditions and
25  considering historic data and looking at flow depths
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 1  and seasonality and all the kinds of things that we've
 2  talked about.  So to suggest that there are unique
 3  assessments there going on, is perhaps stretching the
 4  record a bit.
 5            Moving on to Slide 133, a couple other points
 6  in the history that I think that were misstated, that I
 7  would like to correct.
 8            One, that the Salt River corridor was not
 9  densely populated in 1868.  If you look at the
10  Phoenix -- the ancestor to the town of Phoenix, that we
11  heard from the Ingalls, was not many people here,
12  certainly not hundreds, and certainly definitely not
13  thousands or tens of thousands.  And that was the first
14  community.  Similarly, by the time statehood rolled
15  around, still the population was relatively low, most
16  of it centered around the community of Phoenix, Tempe.
17            But immediately upon settlement here, dams
18  were constructed.  Those diversion dams were an
19  obstacle to some types of commercial boating.  I think
20  everyone agrees that the dams were obstacles.
21            And then we had the railroad arrive pretty
22  early, 1879, the town of Maricopa, relative to
23  population growth.  So there were alternative methods
24  available, and there was no alternative to supplying
25  water for irrigation.
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 1            Moving to Slide 134, it's important, also, to
 2  interpret the context and the Apache threat that
 3  existed until the 1880s.  We saw that in our discussion
 4  yesterday of McMillenville and Geronimo's attack on
 5  that community.
 6            Again, I'll underscore, as I said yesterday,
 7  the Globe mining district is not located on the Salt
 8  River.  I guess it's near the Salt River in the sense
 9  that I live near Casa Grande.  I don't.  It's a
10  distance away.  The ore was sent east or down to
11  Florence for processing.  It was not sent in any place
12  that was along the Salt River.  So putting it on the
13  Salt River wouldn't have helped them at all.
14            I would also like to point out that all the
15  discussion about the Hohokam civilization and whether
16  they've used boats or not used boats, the presence of
17  those irrigation diversions over many centuries
18  suggests that there was conditions in the river that
19  were conducive.
20            It speaks to the stability of the river.  The
21  river was not moving around so frequently that they
22  could not maintain irrigation canal heads.  The river
23  had sufficient depths that with relatively low
24  technology they could divert substantial amounts of
25  water.
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 1            You think about trying to siphon off -- some
 2  canals had capacity for 300 cfs.  Siphon off 300 cfs
 3  from a river that, as alleged, was shallow and braided
 4  and had multiple channels, that would be a very
 5  difficult technological thing to do with the tools that
 6  they had in hand; and yet they had not just one, but
 7  many, many canals that irrigated, you know, more than a
 8  hundred thousand acres at a time.
 9            So there is some information regarding the
10  information of the historic -- from the prehistoric
11  times that does speak to the area of navigability.
12      Q.    And, Jon, before we move on, I would like to
13  pause there.  There have been some questions about the
14  Native American evidence, including the Hohokam and
15  proceeding peoples, that have used boats on the river.
16  And I would like to talk a little bit about that
17  evidence and hand out a few documents so we can --
18                 MR. MURPHY:  Is there a slide on this?
19                 MR. SLADE:  No, there's not.  But I'll
20  be providing exhibits that are in the record.
21                 MR. MURPHY:  Okay.
22                 MR. SLADE:  So what I've handed to the
23  Commission is a packet of the evidence that we will be
24  taking a look at that's in the record.
25                 MR. MURPHY:  Can I get the numbers,
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 1  please?
 2                 MR. SLADE:  It's coming, and I've
 3  given --
 4                 MR. SPARKS:  Until then, it's a secret.
 5                 MR. SLADE:  And I've given the
 6  Commission a packet, and I'll hand out, with Paula's
 7  help here, the individual evidence numbers as we go
 8  through those.
 9  BY MR. SLADE:
10      Q.    And, Jon, do you recall that there was some
11  question about the Hohokam boating and the canoes or
12  the canals that may have been used or may not have been
13  used for boats?
14      A.    Yes.
15      Q.    Okay.  Can we suffice it to say that possibly
16  a canoe was found, and there may have been a theory
17  that canals were used by boats?
18      A.    Boats were used on canals?
19      Q.    Yes.
20      A.    We heard some speculation along those lines,
21  yeah.
22      Q.    And we don't have any more information beyond
23  that?
24      A.    I don't.
25      Q.    Okay.  And we've also heard some testimony, I
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 1  believe, from Dr. Newell about the conditions that
 2  would need to exist on a river that would preserve a
 3  boat.
 4            Do you recall that testimony?
 5      A.    Yes.
 6      Q.    Okay.  And do you recall Dr. Newell talking
 7  about anaerobic mud that would be needed to be able to
 8  preserve a boat like a reed raft or something similar?
 9      A.    Yes.
10      Q.    And you're not an expert in archaeology, but
11  you are an expert in geomorphology.  Do those
12  conditions where there's anaerobic mud exist on the
13  Salt River?
14      A.    Not along the main channel of it, no.
15      Q.    Okay.  Do they exist on the Colorado River?
16      A.    Again, not along the main channel, no.
17      Q.    So if you would need anaerobic mud to
18  preserve a reed boat, you wouldn't find it on the Salt
19  or on the Colorado River?
20      A.    Not along the main channel, but it's possible
21  in some of the marshy areas adjacent to the channel,
22  that might exist.
23      Q.    Okay.  Do we know if there's any evidence in
24  the record of boats from the period when the Hohokam
25  existed that are in the record for the Colorado, that
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 1  were preserved on the Colorado?
 2      A.    I'm not aware of any, no.
 3      Q.    Okay.  And you already talked about your
 4  opinion on how the canals that the Hohokam created
 5  indicate that the river would have been susceptible for
 6  navigation, so we'll pass on that.
 7            Let's talk a little bit about the location of
 8  where Native Americans were located on the Salt.
 9            Did you hear some testimony, I believe it was
10  from Mr. Gookin, that he wasn't entirely sure where the
11  Native Americans were located, and we ran through the
12  map by Francisco Kino?
13      A.    Could you repeat that question?
14      Q.    Sure.
15            Do you recall going through the map by
16  Francisco Kino in my testimony -- or in Mr. Gookin's
17  testimony and my questioning with him?
18      A.    Yes.
19      Q.    Okay.  Let's take another look at that map,
20  and that is Exhibit C046 Part 376.
21      A.    I might need a copy of that.
22      Q.    I'll give you a copy.
23      A.    Thank you.
24      Q.    So the Commission has seen this map, and I
25  just would like to hear your opinion on -- first of
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 1  all, this map is titled Original Map of Francisco Kino;
 2  is that correct?
 3      A.    Yes, it is.
 4      Q.    Okay.  And do you know the date when the map
 5  was created?
 6      A.    There's a date that says 1701 underneath the
 7  title.
 8      Q.    Okay.  And do you see where the Salt River is
 9  indicated on there?
10      A.    I see where it says "Rio Salado."
11      Q.    Okay.  Is that another term for the Salt
12  River?
13      A.    Typically, yes.
14      Q.    Okay.  Do you see any settlements indicated
15  on there at all?
16      A.    I see lots of settlements.  Are you asking in
17  the vicinity of the Rio Salado?
18      Q.    Right.
19      A.    There are none noted on the map.
20      Q.    Okay.  And do you see where the Gila is on
21  this map?
22      A.    Yes.
23      Q.    Okay.  Is it sort of the dark line running
24  east to west?
25      A.    Yeah.  It's called Rio de Hila.
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 1      Q.    H-I-L-A?
 2      A.    With an H.
 3      Q.    Okay.  And you see settlements on the
 4  southern part of that river?
 5      A.    Yes.
 6      Q.    Okay.  Do you know what is referred to as The
 7  Rio Azul?  Do you know what that is?
 8      A.    I know that in the past, some folks have
 9  called the Verde The Rio Azul.  Azul means blue and
10  there is a Blue River in Arizona, but it's not in that
11  location.
12      Q.    Okay.  So we're not sure if, potentially,
13  that's Segment 6 of the Salt that Kino referred to
14  incorrectly?
15      A.    I think that's a reasonable interpretation,
16  based on the crude morphology of this map, yeah.
17      Q.    Okay.  Regardless, are there any settlements
18  on The Rio Azul?
19      A.    There's none shown on this map, no.
20      Q.    Okay.  So what could be possibly interpreted
21  as the Salt River, as Kino might have seen it, does not
22  show any settlements of Native Americans from his
23  depiction?
24      A.    That's correct.
25      Q.    Okay.  And do you also see on the map there
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 1  where it says the word "Apaches" in the top right
 2  corner?
 3      A.    Yes.
 4      Q.    Okay.  Is it generally understood that the
 5  Apaches were in the territory that was to the north and
 6  east of where the Pima and Maricopa were?
 7      A.    That's the testimony that I've heard in these
 8  hearings.
 9      Q.    Okay.  And there are no Apache settlements on
10  the Rio Salado either in that location?
11      A.    There are none shown on the map, but I think
12  we've heard testimony that they lived in places along
13  the river, at least seasonally, the Upper River.
14      Q.    If you could take a look at now Exhibit C046
15  Part 378, which is the next page in the packet, and
16  that's a book by Robert Hackenberg called
17  "Pima-Maricopa Indians, Aboriginal Land Use and
18  Occupancy of the Pima-Maricopa Indians."
19            Do you see that?
20      A.    I do.
21      Q.    And if you could turn to Page 108, as it's
22  indicated on the left side.  So we're on Page 108.
23      A.    Okay.
24      Q.    And let me know if I'm reading this
25  correctly.  I'm going to start where it says "After
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 1  1800."
 2      A.    Okay.
 3      Q.    "After 1800, further shifting of the Maricopa
 4  villages eastward is noted by Spier (1933:  18):
 5            Quote, The Maricopa have lived on the Gila
 6  above its junction with the Salt since at least 1800.
 7  Their settlements were on both sides of the river from
 8  Sacate and Pima Butte to Gila Crossing at the western
 9  limit.  On mesquite gathering and fishing expeditions,
10  they were accustomed to camp along the slough (Santa
11  Cruz River) at the northeastern foot of the Sierra
12  Estrella, in the Gila-Salt confluence, and on the Salt
13  as far upstream as Phoenix, but they had no settlements
14  there.  No one lived permanently on the Salt River
15  below the point where it emerged from the mountains.
16  In fact, the whole of the open plain north of the Gila
17  to the mountains was unoccupied as too exposed to
18  Yavapai and Apache attacks.'"
19            Did I read that correctly?
20      A.    Yes.
21      Q.    So from what that states, can we gather that
22  at least Hackenberg found that no one lived on the Salt
23  River from the southern part of the Gila to the
24  mountains to the Northeast?  Or, excuse me, no one
25  lived on the Salt.
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 1      A.    Yes.
 2      Q.    But can we also gather from that that the
 3  Maricopa had fishing expeditions on the Salt as far
 4  upstream as Phoenix?
 5      A.    That's what it says, yes.
 6      Q.    And does it give a reason why no one lived
 7  north of the Gila?
 8      A.    Yeah.  It says it was too exposed to Yavapai
 9  and Apache attacks.
10      Q.    We do know that there's a Salt Pima-Maricopa
11  Reservation or community at near the Verde and Salt
12  confluence today; is that right?
13      A.    That's correct.
14      Q.    Okay.  Do you have any idea of when that
15  community was developed?
16      A.    I believe it was the mid 1800s.
17      Q.    Okay.  Let's turn to C053 Part 391 in that
18  packet.
19      A.    Okay.
20                 MR. MURPHY:  Would it be possible for us
21  to get all the exhibits at this point that you handed
22  to the Commission, instead of getting them out as you
23  use them?
24                 MR. SLADE:  No, it's not possible,
25  because I'm not sure which ones I'll use.
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 1                 MR. MURPHY:  Well, you gave them to the
 2  Commission.  Is there a reason that we can't get them
 3  now?
 4                 MR. SLADE:  You're getting them as I'm
 5  using them.
 6                 MR. MURPHY:  I know, and I'm asking can
 7  we get all of them now?
 8                 MR. SLADE:  And my answer is no, because
 9  I'm not sure which ones I'll use.
10                 MR. SPARKS:  Then you shouldn't have
11  given them to the Commission.
12                 CHAIRMAN NOBLE:  I'm not sure we're
13  saying the same thing.  The Commission has received --
14  are receiving them one at a time.
15                 COMMISSIONER ALLEN:  We've got them all.
16                 MR. ROJAS:  Yeah, this is a packet.
17                 DIRECTOR MEHNERT:  The Commission has a
18  packet.
19                 MR. MURPHY:  I mean, if the Commission
20  has a packet, is there a reason that the attorneys here
21  can't have a packet?
22                 MR. ROJAS:  And, Eddie, these are all
23  already in evidence?
24                 MR. MURPHY:  At least the numbers.
25                 MR. SLADE:  Sure, everything is in
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 1  evidence.  If I skip something, then I will --
 2                 MR. MURPHY:  Well, when you say
 3  everything is in evidence, that's not the numbers.
 4  What I would like to know is what is the entirety of
 5  what you just handed to the Commission that I can't
 6  see?
 7                 MR. SLADE:  Absolutely.  And so if I
 8  skip something, for efficiency purposes, which is what
 9  I'm trying to do here, then I will let you know what
10  number that is that I'm skipping.  Otherwise, I'll let
11  you know what number I am using from the packet.
12                 MR. MURPHY:  And, Mr. Chairman, what I'm
13  wanting is the numbers now, not as he's using them,
14  since he gave them all to the Commission at once.
15                 MR. SLADE:  I'm happy to do that as
16  well.  That's fine.
17                 So we're currently talking about
18  Exhibit C053 Part --
19                 MR. MURPHY:  So you say that you're
20  going to instruct your assistant to let us have all
21  these exhibits now?  That's -- I asked her, and she
22  said she couldn't do that.
23                 MR. SLADE:  What I'm trying to prevent,
24  Tom, is handing out things that we're not using.
25                 MR. MURPHY:  The Commission has all of
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 1  those things.
 2                 MR. SLADE:  What they have is already in
 3  evidence.
 4                 MR. SPARKS:  Yeah, but what you handed
 5  them today is what we care about right now.
 6                 MR. SLADE:  Then we'll hand out what we
 7  don't use as well, and we'll hand out everything.
 8                 MR. MURPHY:  When?
 9                 MR. SLADE:  Right now.
10                 MR. MURPHY:  Thank you.
11                 MR. SLADE:  So we skipped the
12  Exhibit C053 Part 90, but we will hand that out.
13                 MS. BREWER:  I'll just make packets for
14  everybody.
15                 MR. SLADE:  Okay.
16  BY MR. SLADE:
17      Q.    And what we're on now is Exhibit C053
18  Part 391, and we're on Page 54.
19            Jon, do you see where it's labeled 1872-73 on
20  that page?
21      A.    Yes, I do.
22      Q.    Okay.  And let me know if I read this
23  correctly.
24            "Gila Crossing, Salt River.  For several
25  years the Pimas have had little water to irrigate their
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 1  fields and were beginning to suffer from actual want
 2  when the settlers on Salt river invited them to come to
 3  that valley.  During this year a large party at Rso'tûk
 4  Pimas accepted the invitation and cleared fields along
 5  the river bottom south of their present location.
 6  Water was plentiful in the Salt and the first year's
 7  crop was the best that they had ever known.  The motive
 8  of the Mormons on the Salt was not wholly
 9  disinterested, as they had desired the Pimas to act as
10  a buffer against the assaults of the Apaches, who were
11  masters of the country to the north and east."
12            So from what we read there, Jon, is it your
13  understanding that the Pimas moved to the Salt in 1872
14  and '73?
15      A.    That's what it says, yes.
16      Q.    And at that time, would the river have begun
17  to be depleted and would diversions and dams be in the
18  river?
19      A.    Yes, there were several diversion dams by
20  that time.
21      Q.    Okay.  And I'll make sure the parties have
22  this.  We're on now Exhibit C018 Part 22.
23            Okay.  Jon, previously in your testimony,
24  have you stated that there was no known boating on the
25  Salt by Native Americans?
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 1      A.    There's no systematic boating.  They found no
 2  historical records of boat use on the Salt River by
 3  Native Americans, yeah.
 4      Q.    Did you have a chance to go back and take a
 5  look at this exhibit by Barbara Tellman?
 6      A.    Yes.
 7      Q.    Okay.  And we're on Page 2 of that exhibit,
 8  and I'll read starting at the second sentence of the
 9  second paragraph.
10            "We have records of boats and/or ferries on
11  the Colorado, Gila, San Francisco, Salt, Verde River,
12  Virgin, and several other rivers.  Helen Sergeant
13  describes crossing the Salt River during a stormy
14  season.
15            Quote, Freighting in those days of rough
16  roads without bridges, presented some difficult
17  operations at times.  Between Maricopa and Phoenix both
18  the Gila and Salt Rivers were to be crossed.  My
19  father...told us how on one occasion, when he was lucky
20  enough that only the Salt was in flood, he was able to
21  hire teamsters and equipment to haul his freight from
22  Maricopa to the Salt River, where he got Indians to
23  ferry the goods across the river in canoes - then he
24  moved it from there to Prescott...'"
25            Did I read it correctly?
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 1      A.    Yes, you did.
 2      Q.    So at least in this account, when the Salt
 3  River was in flood, there were canoes that the Indians
 4  used to help the freighters move across the river?
 5      A.    That's correct.
 6      Q.    Okay.  Do we know if those canoes were used
 7  in other conditions, apart from flood?
 8      A.    There's nothing in that account here.
 9      Q.    Okay.  Based on what you've presented to the
10  Commission, is it possible that canoes could have been
11  used in other conditions, apart from flood?
12      A.    Certainly the depths and widths and
13  velocities of the river would have been conducive to
14  canoe travel, yeah.
15      Q.    Okay.  But we also know that based on what we
16  read, the Native Americans generally weren't located on
17  the Salt?
18      A.    That's correct.
19                 MR. SLADE:  Let's -- is this --
20  Mr. Chairman, it is 12:00.  I probably have, with Jon,
21  about 20 more minutes or less.
22                 MR. SPARKS:  Tomorrow.
23                 CHAIRMAN NOBLE:  How late can you be?
24  Will they hold a chair for a while?
25                 MRS. HENNESS:  Yeah, 15 minutes.
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 1                 CHAIRMAN NOBLE:  Let's go for another
 2  15 minutes, and then if we're not done, we're going to
 3  cut it.
 4  BY MR. SLADE:
 5      Q.    Okay.  So we're on Exhibit C028 Part 276,
 6  which everyone should have, including the Commission,
 7  and this is the "Cultural Resources Overview For The
 8  Proposed Central Arizona Project Water Reallocation
 9  Plan."
10            And, Jon, could you turn to Page G-15 in
11  that?
12      A.    Okay.
13      Q.    Okay.  And at the -- on the last paragraph,
14  about two-thirds of the way down, there's a sentence
15  that begins with "The Maricopa."
16            Do you see that?
17      A.    In the last paragraph?
18      Q.    Yes.
19      A.    Yes, I do.
20      Q.    Let me know if I read this correctly:
21            "The Maricopa farmed, hunted, gathered wild
22  seeds, especially mesquite, and fished the rivers from
23  boats using nets and traps."
24            Did I read that correctly?
25      A.    You did.
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 1      Q.    Okay.  And did we previously learn from the
 2  Hackenberg report that the Maricopa fished on the Salt?
 3      A.    Yes.
 4      Q.    Okay.  And here it says the Maricopa fished
 5  the rivers from boats using nets and traps?
 6      A.    Yes.
 7      Q.    Let's turn to the next exhibit, C028
 8  Part 313, and this is an exhibit that we looked at
 9  before.  This is the "Hohokam Irrigation and
10  Agriculture on the Western Margin of Pueblo Grande:
11  Archaeology for the Phoenix Sky Train Project."
12            And we won't go into the detail about the
13  Hohokam aspect that was considered.  But if you turn to
14  Page 112, and I'm on the second column, first full
15  paragraph, and I'll read it from the top.
16            "In summarizing the use of the tule rafts by
17  the California tribes, Kroeber states that 'The balsa
18  has a nearly universal distribution...it is reported
19  from the...Luiseño and Diegueño and Colorado River
20  tribes.'  The Cocopa, who lived along the lower
21  Colorado River and the delta, used a wide range of
22  boats, including the ubiquitous balsas and large ollas
23  and baskets to transport children and small items.
24  They also used dugouts, raft formed of logs, or brush
25  tied together.  Spier reports similar conveyances were
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 1  used by the Maricopa and Halchidhoma."
 2            Did I read that correctly?
 3      A.    Yes.
 4      Q.    So in this piece of evidence, are they also
 5  reporting that the Maricopa used similar types of boats
 6  to dugouts, raft formed of logs, or brush tied
 7  together?
 8      A.    Yes.
 9      Q.    Okay.  And, again, we know that the Maricopa
10  fished on the Salt River, from what we previously read?
11      A.    Yes.
12      Q.    Okay.  Let's turn to C053 Part 389, and this
13  is again from Robert Hackenberg, entitled
14  "Pima-Maricopa Indians, Aboriginal Land Use and
15  Occupancy of the Pima-Maricopa Indians," and this is
16  Volume I.  And if you could turn to Page 82 and the
17  second paragraph, and I'm reading the sentence that
18  starts "Bartlett."
19            Do you see that?
20      A.    I do.
21      Q.    "Bartlett, for 1852, locates Pima and
22  Maricopa fishing parties twelve miles upstream from the
23  Gila-Salt confluence on the Salt River."
24            Did I read that correctly?
25      A.    You did.
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 1      Q.    Okay.  So here we have Hackenberg, citing to
 2  Bartlett, that the Pima and Maricopa had fishing
 3  parties on the Salt River 12 miles upstream from the
 4  Gila-Salt confluence?
 5      A.    Yes.
 6      Q.    Okay.  And we know, from what we've
 7  previously read, that the Maricopa used boats when they
 8  fished?
 9      A.    Yes.
10      Q.    Okay.  So let's look at what Bartlett said in
11  C053 Part 393, and this is the "Personal Narrative of
12  Explorations and Incidents in Texas, New Mexico,
13  California, Sonora, and Chihuahua Connected With The
14  United States and Mexican Boundary Commission, During
15  The Years 1850, '51, '52 and '53," by John Russell
16  Bartlett.
17            And before we move on too much, has anything
18  that we've read stated that the Maricopa lived on the
19  Colorado River?
20      A.    I don't recall that from what we've read
21  right here.
22      Q.    And has anything that we've read stated that
23  the Maricopa fished on the Colorado River?
24      A.    No.
25      Q.    But we have read that the Maricopa fished on
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 1  the Salt River and that they used boats when they
 2  fished; is that right?
 3      A.    That's correct.
 4      Q.    Okay.  So let's turn to Page 239, and in
 5  order to put this in some context, we do have to read a
 6  little bit here.
 7            Do you see where it says "July 3d"?
 8      A.    I do.
 9      Q.    Okay.  So that looks like the date of
10  Bartlett's recordings, is that --
11      A.    Yes.
12      Q.    Okay.  And I'll read there.
13            "In order to make the most of my time while
14  waiting the arrival of Lieutenant Whipple and party, I
15  determined to take a short trip up the river Salinas,
16  as far as the 'Casas Grandes,' or ancient remains said
17  to be there.  I asked a couple of Maricopas to go with
18  me as guides, and offered them a red flannel shirt each
19  for their services."
20            And I'm going to keep reading, Jon, so that I
21  keep everything in context.
22            "They wished two others to accompany them, if
23  I would take them on the same terms.  Finding that I
24  consented so readily, they parleyed a while, and they
25  demanded for each a shirt, six yards of cotton, and
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 1  sundry small articles, without which they declared they
 2  would not go.  Francisco, the interpreter, was their
 3  spokesman, and I have no doubt urged them to make this
 4  demand.  I refused to accede it, and told them that
 5  Francisco and one other would answer my purpose, as
 6  first proposed."
 7            We'll skip this main paragraph and we'll
 8  turn -- can't skip that, because we've got to make sure
 9  we're not getting accused of cherry-picking here.  So
10  I'll read it again, starting "At six o'clock."
11            "At six o'clock this morning we set off, the
12  party consisting of Dr. Webb, Messrs. Thurber, Pratt,
13  Seaton, Force, Leroux, and myself, with attendants.
14  Lieutenant Paige, with six soldiers, also accompanied
15  us, that officer wishing to command the opposite bank
16  of the Gila, as well as the lands contiguous to the
17  Salinas, with a view of establishing a military post in
18  the vicinity of the Pima villages.  After crossing the
19  bed of the Gila we pursued a westerly course about
20  eight miles to the point of a range of mountains, near
21  which we struck the bottom-lands.  We now inclined more
22  to the north, and in about eight miles struck the
23  Salinas, about twelve miles from its mouth, where we
24  stopped to let the animals rest and feed.  The bottom,
25  which we crossed diagonally, is from three to four
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 1  miles wide.  The river we found to be...eighty to one
 2  hundred and twenty feet wide, from two to three feet
 3  deep, and both rapid and clear.  In these respects it
 4  is totally different from the Gila, which, for the two
 5  hundred miles we traversed its banks, was sluggish and
 6  muddy, a character which I think it assumes after
 7  passing the mountainous region and entering one with
 8  alluvial banks."
 9            Jon, this is the description that the Land
10  Department used previously in their reports; is that
11  right?
12      A.    Yes, it is.
13      Q.    Okay.
14            "The water is perfectly sweet, and neither
15  brackish nor salt, as would be inferred from the name.
16  We saw from the banks many fish in its clear waters,
17  and caught several of the same species as those taken
18  in the Gila.  The margin of the river on both sides,
19  for a width of three hundred feet, consists of sand and
20  gravel, brought down by freshets when the stream
21  overflows its banks; and from the appearance of the
22  drift-wood lodged in the trees and bushes, it must at
23  times be much swollen, and run with great rapidity."
24            Jon, based on that description, is the river
25  in flood as they're viewing it right now?
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 1      A.    No.  In particular, the clear water would
 2  indicate that it was not in flood.
 3      Q.    Okay.
 4            "The second terrace or bottom-land, varies
 5  from one to four miles in width, and is exceedingly
 6  rich.  As it is but little elevated above the river, it
 7  could be irrigated with ease.  At present it is covered
 8  with shrubs and mezquit trees, while along the
 9  immediate margin of the stream large cotton-wood trees
10  grow.  Near by we saw the remains of several Indian
11  wigwams, [several] of which seemed to have been but
12  recently occupied.  Francisco told us they were used by
13  his people and the Pimas when they came here to fish.
14  He also told us that two years before, when the cholera
15  appeared among them, they abandoned their dwellings on
16  the Gila and came here to escape the pestilence.
17            Owing to the intense heat, we lay by until
18  five o'clock, and again pursued our journey up the
19  river until dark, when, finding a little patch of poor
20  grass, we thought best to stop for the night.  Supper
21  was got, and a good meal made from our fish.  As we
22  brought no tents, we prepared our beds on the sand.
23            We had not long been in when we saw a body of
24  twelve or fifteen Indians on the river making for our
25  camp.  At first some alarm was felt, until Francisco


Coash & Coash, Inc.







SALT RIVER     VOLUME 22      05/18/2016 Page 4879


 1  told us that they were Pimas.  They proved to be a
 2  party which had been engaged in hunting and fishing."
 3            I'll stop there.
 4            Jon, from that description, it said "twelve
 5  or fifteen Indians [were] on the river making for our
 6  camp."
 7            Do you know what's meant by on the river?
 8      A.    Well, he doesn't give us any other
 9  descriptions, but he says that it's -- that they're on
10  the river.  That typically would mean that they're in
11  the water and floating on it.  I couldn't say they're
12  flowing along it or across from it or next to it or
13  anything like that.  It says they're on it, so...
14      Q.    So we don't know, based on that description?
15      A.    It's not very specific, but it does say on
16  the water.
17      Q.    Okay.  But we know that the Maricopa and Pima
18  fished with boats, and we know that they fished on the
19  Salt?
20      A.    That's correct.
21      Q.    Okay.  And I'll finish that paragraph.
22            "They were a jolly set of young men, dancing
23  and singing while they remained with us.  I told them
24  we would like a few fish for breakfast, if they would
25  bring them in.  With this encouragement, they took
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 1  leave of us, promising to fetch us some in the morning.
 2  But instead of waiting till the morning, they returned
 3  to the camp about midnight, aroused the whole party
 4  with their noise, and wished to strike a bargain at
 5  once for their fish, a pile of which, certainly enough
 6  to last a week, they had brought us.  There was no
 7  getting rid of them without making a purchase, which I
 8  accordingly did, when they left, and permitted us to
 9  get a few hours' more sleep."
10            So based on the rest of the description,
11  Bartlett doesn't say anywhere that they did or did not
12  use boats?
13      A.    He does not mention boats.
14      Q.    Okay.  And, again, based on what you know
15  about the susceptibility of the river and historical
16  descriptions like Bartlett described, is it possible
17  that the Maricopa could have been using boats?
18      A.    Putting all these pieces of information, yes,
19  it's possible.
20      Q.    Okay.  Just a few more questions.
21            You were asked about -- excuse me.
22            Dr. Mussetter talked about the Graf article
23  yesterday.  Do you have that in front of you?
24      A.    I do.
25      Q.    And that's Exhibit C042 Part 366, and I


Coash & Coash, Inc.







SALT RIVER     VOLUME 22      05/18/2016 Page 4881


 1  believe Dr. Mussetter talked about how, on Page 28
 2  [sic] of that exhibit by Graf, it talked about some
 3  downcutting.
 4            Do you recall that?
 5      A.    I do.
 6      Q.    Do you know what the study reach of the Graf
 7  article was?
 8      A.    Yes.  It's shown, actually, on Figure 2,
 9  which is on the second page.
10            I'm not seeing page numbers here, actually.
11            But it stops in the -- in Segment 6.  It does
12  not extend all the way up to Granite Reef Dam, nor up
13  to the confluence of the Verde River, and does not in
14  any way include Segment 5.
15      Q.    Okay.  And does Dr. Graf give a reason for
16  what contributed to the downcutting on Page 128?
17      A.    Are you looking -- oh, there's the page
18  numbers.
19            Yeah, he does.  In the last sentence of the
20  paragraph, last full paragraph on the page, that
21  gravel mines in the channel contributed to this
22  downcutting.
23            And, in fact, we did a comparison of bed
24  elevations through this reach for the Flood Control
25  District of Maricopa using 1999 detailed topography and
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 1  the 1903 topo set.  And what we found was, similar to
 2  what Dr. Graf concluded, was that the degradation was
 3  limited to the central portion of Dr. Graf's reach,
 4  right here, and upstream of the sand and gravel mines a
 5  few miles, there was no evidence of degradation since
 6  1903.
 7            So it's difficult to pin the degradation in
 8  this reach on the sediment depravation in the Salt or
 9  Verde River Reservoirs.  No doubt there is sediment
10  impoundment there, but because there's no degradation
11  noted in the profiles from Granite Reef on down to
12  about the Gilbert Road alignment, at the time we did
13  that study, it's likely that impoundment of sediment of
14  the dams is not related to the degradation.
15            The degradation that's here is a direct
16  result of direct excavation of the bed by sand and
17  gravel mining.  It is also a consequence of the
18  channelization that's gone on of the Salt River through
19  the Metro Phoenix area.
20      Q.    Okay.  And that's not the area where
21  Mr. Dimock took his boat, is it?
22      A.    No.
23      Q.    Okay.
24                 CHAIRMAN NOBLE:  Mr. Slade, it's going
25  to have to be now.
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 1                 MR. SLADE:  Okay.
 2                 CHAIRMAN NOBLE:  We'll convene again at
 3  9:00 a.m.
 4                 (The proceedings adjourned at
 5  12:16 p.m.)
 6
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10  Phoenix, Arizona, this 3rd day of June, 2016.
11
12
            _______________________________________
13                 JODY L. LENSCHOW, RMR, CRR
                       Certified Reporter
14                    Arizona CR No. 50192
15
              I CERTIFY that Coash & Coash, Inc., has
16  complied with the ethical obligations set forth in
    ACJA 7-206 (J)(1)(g)(1) through (6).
17
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 (19)

		1,200 (1)

		1,230 (1)

		1,452 (1)

		1,800 (3)

		10 (24)

		10,000 (1)

		100 (2)

		101 (1)

		102 (1)

		108 (3)

		109 (4)

		10:04 (1)

		10:15 (1)

		10:17 (1)

		110 (1)

		111 (1)

		112 (1)

		113 (1)

		114 (1)

		115 (2)

		116 (2)

		117 (1)

		118 (1)

		119 (1)

		11:08 (1)

		11:18 (1)

		12 (2)

		120 (1)

		121 (1)

		123 (2)

		124 (4)

		125 (2)

		126 (2)

		128 (10)

		129 (9)

		12:00 (1)

		12:16 (1)

		130 (2)

		131 (2)

		132 (1)

		133 (1)

		134 (1)

		14,400 (1)

		15 (2)

		15th (1)

		17 (1)

		170 (2)

		1701 (1)

		18 (1)

		1800 (3)

		1800s (1)

		183 (1)

		1850 (1)

		1852 (1)

		1868 (4)

		1872 (1)

		1872-73 (1)

		1873 (1)

		1879 (1)

		1880s (1)

		1901 (2)

		1903 (9)

		1908 (1)

		1910 (1)

		1911 (1)

		1914 (1)

		1933 (1)

		1934 (1)

		1935 (1)

		1938 (1)

		1950s (1)

		1965 (1)

		1978 (2)

		1992 (2)

		1996 (1)

		1999 (1)



		2

		2 (29)

		2,000 (5)

		2,390 (1)

		2-foot (2)

		2-year (12)

		20 (5)

		20,000 (5)

		20-foot (2)

		200 (2)

		2001 (1)

		2010 (1)

		2015 (3)

		2016 (1)

		215 (1)

		22 (1)

		224 (2)

		239 (1)

		24,000 (1)

		25,000 (1)

		250 (1)

		254 (1)

		276 (1)

		28 (1)

		280 (1)



		3

		3 (39)

		30,000 (1)

		30-foot (3)

		300 (2)

		30s (1)

		31 (2)

		313 (1)

		324 (1)

		366 (1)

		370 (1)

		376 (1)

		378 (1)

		385 (2)

		389 (1)

		391 (2)

		393 (1)

		397 (1)

		398 (5)

		398-102 (1)

		3d (1)



		4

		4 (36)

		4,000 (1)

		4,000-foot (1)

		4-foot (1)

		40-mile (2)

		401 (1)

		41,000 (2)



		5

		5 (47)

		5-foot (2)

		5-year (1)

		50 (4)

		500 (1)

		504 (7)

		51 (1)

		52 (1)

		522 (1)

		53 (1)

		54 (1)

		55 (1)

		59 (1)



		6

		6 (55)

		60 (1)

		60,000 (1)

		68 (4)

		6b (3)



		7

		700 (1)

		73 (1)

		75 (1)

		78 (1)

		79 (3)

		7th (1)



		8

		8 (4)

		8,000 (1)

		80 (1)

		81 (3)

		819 (1)

		82 (1)

		83 (1)

		84 (2)

		86 (1)



		9

		90 (13)

		90s (2)

		91 (1)

		92 (6)

		93 (1)

		94 (1)

		95 (4)

		98 (2)

		99 (2)

		9:00 (1)

		9th(1)





		A

		abandoned (1)

		ability (3)

		able (7)

		Aboriginal (2)

		above (25)

		absolute (1)

		absolutely (2)

		abutment (1)

		abutments (2)

		accede (1)

		accelerates (1)

		acceptable (1)

		accepted (1)

		access (1)

		accompanied (1)

		accompany (1)

		according (4)

		accordingly (1)

		account (8)

		accounted (2)

		accounts (15)

		accuracy (4)

		accurate (8)

		accused (1)

		accustomed (1)

		achieve (1)

		acknowledging (1)

		acreage (2)

		acres (1)

		across (7)

		act (1)

		active (1)

		actively (1)

		actual (7)

		actually (22)

		add (4)

		added (10)

		adding (6)

		addition (6)

		additional (13)

		adjacent (2)

		adjourned (1)

		adjustment (13)

		adjustments (2)

		adopting (1)

		aerial (3)

		aerials (1)

		affect (1)

		affidavit (1)

		again (55)

		against (1)

		Agency (1)

		ago (4)

		agree (3)

		agreed (1)

		agreement (3)

		agrees (3)

		Agriculture (1)

		ahead (1)

		air (2)

		al (1)

		alarm (1)

		alert (2)

		Alex (1)

		alignment (1)

		alignment's (1)

		alleged (2)

		Allen (20)

		allow (1)

		alluvial (1)

		Almost (2)

		along (27)

		alternative (2)

		Although (1)

		always (1)

		American (1)

		Americans (6)

		among (2)

		amorphous (1)

		amount (6)

		amounts (1)

		anaerobic (3)

		analyses (2)

		analysis (8)

		ancestor (1)

		anchor (1)

		anchored (2)

		ancient (1)

		and/or (1)

		angle (1)

		animals (2)

		annual (18)

		annualized (1)

		answered (1)

		Apache (4)

		Apaches (3)

		apart (6)

		apologize (1)

		appear (1)

		appearance (1)

		appeared (1)

		appears (2)

		Appellate (1)

		apples (6)

		applies (2)

		apply (5)

		appropriate (5)

		appropriately (1)

		approximate (1)

		approximately (1)

		archaeology (2)

		archives (1)

		area (16)

		areas (9)

		arguing (3)

		argument (5)

		arid (1)

		Arizona (16)

		arm (1)

		arms (1)

		around (17)

		aroused (1)

		arrival (1)

		arrive (1)

		article (3)

		articles (1)

		artificially (1)

		ASLD (1)

		asleep (1)

		aspect (1)

		assaults (1)

		assertion (1)

		assessment (8)

		assessments (1)

		assistant (1)

		assume (2)

		assumes (1)

		assumption (1)

		attached (1)

		attack (1)

		attacks (1)

		attacks' (1)

		attempt (1)

		attempting (1)

		attendants (1)

		attention (1)

		attention-payer (1)

		attorney (1)

		Attorneys (2)

		August (1)

		available (18)

		average (11)

		averaged (1)

		avulsion (3)

		aware (6)

		away (2)

		Azul (4)



		B

		back (15)

		backup (1)

		backwater (4)

		ballpark (1)

		balsa (1)

		balsas (1)

		bank (19)

		bank-dwelling (1)

		bankfull (2)

		banks (13)

		Barbara (1)

		bare (1)

		barely (1)

		bargain (1)

		barge (1)

		barges (1)

		Bartlett (8)

		Bartlett's (1)

		base (2)

		based (29)

		baseflow (5)

		basically (10)

		Basin (1)

		basis (2)

		baskets (1)

		beaver (39)

		beavers (3)

		become (1)

		becoming (1)

		bed (29)

		bedrock (10)

		beds (2)

		beeighty (1)

		beginning (8)

		begins (2)

		begun (1)

		below (21)

		bend (3)

		best (10)

		Betancourt (1)

		better (3)

		beyond (8)

		biased (1)

		big (7)

		bigger (3)

		biggest (1)

		binary (1)

		bit (20)

		Black (3)

		blank (1)

		BLM (1)

		blue (8)

		boat (53)

		boatable (6)

		boated (12)

		boater (4)

		boater's (2)

		boaters (3)

		boaters' (1)

		boating (47)

		boatman (2)

		boatman's (1)

		boats (39)

		body (1)

		bones (1)

		book (4)

		books (1)

		boost (1)

		border (3)

		both (20)

		bottom (6)

		bottom-land (1)

		bottom-lands (1)

		boundary (3)

		boy (1)

		brackish (1)

		Brad (1)

		braided (8)

		braiding (2)

		braids (1)

		break (2)

		breakfast (1)

		BREWER (1)

		bridge (6)

		bridges (1)

		brief (1)

		briefly (1)

		bring (1)

		bringing (1)

		brings (1)

		brothers (2)

		brothers' (1)

		brought (5)

		brush (2)

		brushy (1)

		bubbly (1)

		budget (1)

		buffer (1)

		build (5)

		built (2)

		bulk (1)

		Bulldog (1)

		bullet (2)

		bumped (1)

		burden (1)

		buried (2)

		Burtell (16)

		Burtell's (10)

		Burtell-High (1)

		bushes (1)

		Butte (1)



		C

		C018 (1)

		C028 (2)

		C042 (1)

		C043 (1)

		C046 (2)

		C053 (9)

		C055 (8)

		calcium (1)

		calculating (1)

		calendar (3)

		caliche (1)

		California (3)

		call (6)

		called (10)

		came (11)

		camp (4)

		can (66)

		canal (6)

		canals (9)

		canoe (4)

		canoes (8)

		canvas (1)

		canyon (12)

		canyons (1)

		capacity (2)

		carbonate (1)

		care (2)

		career (1)

		carefully (1)

		Carlos (1)

		carry (1)

		cartoonized (1)

		Casa (1)

		Casas (1)

		case (20)

		cases (13)

		catch (1)

		caught (1)

		caused (1)

		caveat (1)

		centered (1)

		Central (2)

		centuries (2)

		certain (2)

		certainly (14)

		cfs (43)

		chair (1)

		CHAIRMAN (35)

		chance (1)

		change (14)

		changed (10)

		changes (5)

		channel (53)

		channel's (1)

		channelization (1)

		channelized (1)

		channels (8)

		character (2)

		characteristic (2)

		characteristics (1)

		characterizations (1)

		characterize (3)

		charging (1)

		chart (4)

		charts (2)

		chatter (1)

		check (1)

		checking (1)

		cherry-picking (1)

		chewed (1)

		Chihuahua (1)

		children (2)

		choices (1)

		choked (1)

		cholera (1)

		chose (1)

		Chrysotile (4)

		chunk (1)

		citing (1)

		civilization (1)

		claim (1)

		class (1)

		classic (4)

		classification (2)

		classifications (1)

		clay (1)

		clear (6)

		cleared (1)

		clearly (11)

		cliff (2)

		cliff-diving (1)

		climb (1)

		close (4)

		closer (1)

		closest (2)

		coarse (1)

		coauthor (1)

		cobble (1)

		cobbles (2)

		cobbly (1)

		Cocopa (1)

		code (1)

		cognizant (1)

		cohesive (1)

		cohesiveness (1)

		coincident (3)

		color (1)

		Colorado (12)

		column (2)

		coming (4)

		command (1)

		comment (2)

		comments (1)

		commercial (2)

		Commission (18)

		Commissioner (23)

		Commissioners (2)

		common (2)

		commonly (3)

		communicated (1)

		community (5)

		compare (5)

		compared (1)

		comparing (1)

		comparison (14)

		comparisons (3)

		complaint (1)

		complete (1)

		component (1)

		compounded (1)

		comprise (1)

		computations (2)

		computed (2)

		computer (1)

		computing (1)

		concluded (4)

		conclusion (5)

		conclusions (2)

		concrete (2)

		condition (18)

		conditions (26)

		conducive (3)

		confluence (13)

		confusion (5)

		Connected (1)

		consensus (4)

		consented (1)

		consequence (2)

		conservative (2)

		consider (7)

		consideration (2)

		considerations (1)

		considered (7)

		considering (2)

		consistent (8)

		consistently (1)

		consisting (1)

		consists (1)

		constructed (1)

		construction (1)

		consulted (1)

		containment (1)

		context (5)

		contiguous (1)

		continue (1)

		CONTINUED (3)

		contour (8)

		contrast (2)

		contributed (2)

		contribution (1)

		contributions (1)

		control (3)

		convene (1)

		conveyances (1)

		cooperative (1)

		copies (1)

		copper (1)

		copy (2)

		corner (2)

		corrected (10)

		correction (2)

		corrections (1)

		correctly (10)

		corresponding (1)

		corridor (2)

		cotton (1)

		cotton-wood (1)

		cottonwood (1)

		cottonwoods (1)

		counsel (1)

		count (1)

		counted (3)

		counting (1)

		country (1)

		couple (12)

		course (5)

		Court (5)

		Courts (1)

		cover (1)

		covered (2)

		crack (1)

		create (6)

		created (6)

		creates (1)

		creating (3)

		credence (1)

		credibility (1)

		Creek (4)

		criticism (2)

		criticisms (1)

		crop (1)

		cropped (1)

		cropping (1)

		crops (4)

		cross (26)

		cross-examination (2)

		crossed (2)

		crosshair (1)

		crossing (9)

		crude (1)

		Cruz (2)

		cubic (4)

		Cultural (1)

		current (2)

		currently (1)

		curve (37)

		curves (38)

		cut (5)

		cuts (2)



		D

		daily (17)

		dam (36)

		Dam's (1)

		dammed (1)

		dams (50)

		dancing (1)

		dark (2)

		data (46)

		date (5)

		dates (3)

		Dave (4)

		day (13)

		days (3)

		de (1)

		decade (1)

		decent (1)

		decent-sized (1)

		decide (1)

		decided (3)

		decision (4)

		decisions (2)

		declared (1)

		deep (15)

		deep-keeled (1)

		deepened (1)

		deepening (6)

		deeper (13)

		deepest (1)

		deeply (1)

		defer (1)

		defined (2)

		definitely (2)

		definition (3)

		definitively (1)

		degradation (12)

		degraded (3)

		degrading (1)

		degree (5)

		delta (1)

		demand (1)

		demanded (1)

		demands (1)

		dense (1)

		densely (1)

		density (1)

		Department (11)

		Department's (1)

		depending (3)

		depends (1)

		depict (6)

		depicted (5)

		depiction (3)

		depleted (1)

		depletion (12)

		depletions (7)

		deposition (1)

		depositions (1)

		depravation (2)

		depth (41)

		depths (50)

		describe (7)

		described (4)

		describes (4)

		describing (1)

		description (9)

		descriptions (7)

		descriptor (6)

		descriptors (3)

		designated (1)

		designation (2)

		designations (2)

		designed (2)

		desired (1)

		destroyed (1)

		detail (3)

		detailed (6)

		determination (3)

		determinations (1)

		determine (8)

		determined (1)

		developed (2)

		developing (1)

		diagnostic (1)

		diagonally (1)

		dictate (1)

		died (1)

		difference (18)

		differences (11)

		different (32)

		differentiating (1)

		differing (1)

		difficult (10)

		difficulties (1)

		difficulty (3)

		dig (1)

		digital (2)

		digitally (1)

		Dimock (2)

		direct (9)

		directed (1)

		direction (4)

		directly (2)

		DIRECTOR (7)

		dirt (2)

		discharge (30)

		discharges (5)

		disciplines (1)

		disclosed (1)

		discuss (1)

		discussed (2)

		discussion (11)

		discussions (1)

		disinterested (1)

		dispute (2)

		disputing (2)

		dissimilar (1)

		distance (4)

		distances (1)

		distinction (1)

		distributionit (1)

		district (2)

		disturbed (1)

		ditch (1)

		ditches (1)

		diversion (9)

		diversions (3)

		divert (1)

		diving (2)

		document (3)

		documents (3)

		dog (2)

		dominant (1)

		Don (1)

		done (18)

		door (1)

		DOS (1)

		doubt (2)

		dove (1)

		down (45)

		downcutting (4)

		download (1)

		downstream (18)

		Dr (44)

		draft (10)

		drafts (1)

		dragged (1)

		drainage (4)

		draw (2)

		drew (1)

		drift-wood (1)

		driven (1)

		drop (2)

		drought (3)

		dry (2)

		due (2)

		dugouts (2)

		duration (7)

		during (10)

		Duwain (1)

		dwellings (1)

		dynamic (2)



		E

		earliest (1)

		early (3)

		ease (2)

		easier (5)

		easily (1)

		East (6)

		eastward (1)

		easy (2)

		eat (1)

		Eddie (1)

		Edith (3)

		editor (1)

		effect (4)

		effects (1)

		efficiency (1)

		effluent-dominated (1)

		effort (1)

		eight (2)

		either (7)

		elevated (1)

		elevation (7)

		elevations (3)

		eliminate (1)

		eliminated (1)

		else (1)

		else's (1)

		emerged (1)

		Emergency (1)

		encouragement (1)

		end (13)

		ended (1)

		ends (1)

		energy (1)

		engaged (1)

		engineering (2)

		enough (12)

		entered (1)

		entering (1)

		entire (9)

		entirely (2)

		entirety (1)

		entitled (1)

		entry (3)

		equate (1)

		equations (1)

		equipment (1)

		equivalent (1)

		eroded (2)

		erratic (5)

		error (2)

		error-free (1)

		errors (1)

		escape (1)

		escaped (1)

		especially (1)

		essentially (2)

		established (1)

		establishing (1)

		estimate (13)

		estimated (1)

		estimates (15)

		estimating (2)

		Estrella (1)

		et (1)

		evaluating (2)

		evaluation (1)

		evaporation (2)

		even (10)

		event (1)

		everybody (1)

		everyone (3)

		everyone's (1)

		everywhere (1)

		evidence (20)

		exact (1)

		exactly (6)

		exaggerated (1)

		EXAMINATION (5)

		example (4)

		excavation (1)

		exceeded (1)

		exceedingly (1)

		except (2)

		exception (2)

		excessive (1)

		excuse (5)

		Exhibit (20)

		exhibits (3)

		exist (8)

		existed (5)

		existence (1)

		existing (2)

		exists (1)

		expect (11)

		expected (2)

		expeditions (2)

		experience (26)

		experienced (1)

		experiences (1)

		experiencing (1)

		expert (3)

		expertise (3)

		experts (20)

		explain (3)

		explaining (1)

		explains (1)

		explicitly (1)

		Explorations (1)

		exposed (3)

		extend (1)

		extensive (2)

		extensively (1)

		extremely (6)

		eyes (1)



		F

		face (1)

		fact (15)

		factors (1)

		facts (2)

		fair (2)

		fairly (3)

		fall (2)

		fallen (1)

		falling (2)

		familiar (4)

		far (9)

		farmed (1)

		fashion (1)

		fathertold (1)

		favorable (1)

		February (3)

		Federal (2)

		feed (1)

		feedback (1)

		feel (4)

		feeling (1)

		feels (1)

		feet (34)

		felled (1)

		felling (1)

		felt (8)

		ferries (1)

		ferry (13)

		fetch (1)

		few (15)

		fewer (2)

		fiddle (1)

		field (8)

		field-check (1)

		fields (2)

		fieldwork (1)

		fifteen (2)

		Figure (3)

		figuring (2)

		files (2)

		fill (1)

		filled (1)

		fills (1)

		final (1)

		find (8)

		finding (3)

		fine (3)

		finish (2)

		finished (2)

		firm (1)

		first (15)

		fish (7)

		fished (10)

		fishing (5)

		five (4)

		flannel (1)

		flash (8)

		flatboats (1)

		flip-flopped (1)

		flipped (1)

		float (4)

		floating (2)

		flood (22)

		flooding (7)

		floodplain (12)

		floods (19)

		Florence (1)

		flow (105)

		flowed (1)

		flowing (4)

		flows (19)

		fluctuation (3)

		fluctuations (1)

		focused (1)

		folks (9)

		following (3)

		foot (12)

		foothills (1)

		Force (1)

		foreground (2)

		Forest (2)

		forget (2)

		format (4)

		formats (1)

		formed (2)

		forth (2)

		found (13)

		four (4)

		Foxtail (2)

		frame (2)

		Francisco (8)

		freight (1)

		freighters (1)

		Freighting (1)

		frequency (1)

		frequent (1)

		frequently (1)

		freshets (1)

		friends (1)

		front (2)

		frustrated (1)

		full (11)

		Fuller (3)

		further (2)

		fuzzy (1)



		G

		G-15 (1)

		gage (18)

		gages (8)

		game (2)

		gather (2)

		gathered (1)

		gathering (1)

		gave (2)

		general (4)

		generally (11)

		geologic (1)

		Geological (1)

		geology (1)

		geometry (2)

		geomorphology (1)

		Geronimo's (1)

		gets (1)

		Gila (15)

		Gila-Salt (3)

		Gilbert (1)

		given (7)

		Gkn (1)

		GLO (5)

		Globe (1)

		goes (6)

		Good (12)

		goods (2)

		Gookin (15)

		Gookin's (5)

		Government (1)

		grade (2)

		Graf (5)

		Graf's (1)

		Grande (2)

		Grandes' (1)

		Granite (7)

		graph (2)

		grass (1)

		gravel (5)

		gravelly (1)

		great (2)

		greater (9)

		greatest (1)

		ground (4)

		ground-truth (2)

		ground-truthed (1)

		grow (1)

		growth (1)

		guess (3)

		guidance (3)

		guide (2)

		guides (3)

		Gun (3)

		guy (1)



		H

		H-I-L-A (1)

		habitat (1)

		Hackenberg (5)

		Halchidhoma (1)

		half (7)

		hand (6)

		handed (4)

		handing (1)

		handout (1)

		hanging (1)

		happen (2)

		happened (2)

		happening (1)

		happens (2)

		happy (1)

		hard (1)

		harder (1)

		haul (1)

		Hayden's (1)

		head (5)

		heads (1)

		hear (6)

		heard (24)

		hearings (2)

		heat (1)

		heavily (3)

		heavy-loaded (1)

		Helen (1)

		help (2)

		helped (1)

		helpful (2)

		helps (1)

		Henness (3)

		Here's (2)

		hey (1)

		high (30)

		higher (9)

		highest (1)

		highly (1)

		highs (3)

		Hila (1)

		hire (1)

		historic (10)

		historical (22)

		history (2)

		hits (1)

		Hohokam (8)

		hold (1)

		holding (1)

		hole (1)

		holes (1)

		holiday (1)

		hope (1)

		hoping (1)

		Horton (1)

		hour (1)

		hours' (1)

		huge (1)

		human (2)

		hundred (14)

		hundreds (3)

		hundredth (1)

		hunted (1)

		hunting (1)

		hydraulic (1)

		hydrograph (6)

		hydrologic (1)

		hydrology (11)

		hypothesis (1)



		I

		idea (2)

		identical (1)

		identified (2)

		illustrate (1)

		imagine (2)

		immediate (1)

		immediately (1)

		impact (3)

		impacts (2)

		impeded (1)

		imply (1)

		important (18)

		impossible (1)

		impossibly (1)

		impoundment (3)

		improved (2)

		improvements (1)

		inches (3)

		Incidents (1)

		inclined (1)

		include (8)

		included (11)

		includes (2)

		including (8)

		inconsistent (3)

		incorporate (1)

		incorporated (1)

		incorrect (1)

		incorrectly (1)

		increase (8)

		increases (1)

		increasing (1)

		indeed (3)

		Indian (1)

		Indians (8)

		indicate (5)

		indicated (4)

		indicates (2)

		indicating (1)

		indication (1)

		indicative (2)

		indicators (3)

		indisputable (1)

		individual (3)

		inferred (1)

		inflow (1)

		influence (3)

		information (15)

		infrequency (1)

		Ingalls (6)

		initial (1)

		input (3)

		instance (5)

		instantaneous (1)

		instead (3)

		instruct (1)

		insurmountable (1)

		intending (1)

		intense (1)

		interesting (1)

		interestingly (1)

		interjected (1)

		internet (2)

		interpret (3)

		interpretation (4)

		interpreted (1)

		interpreter (1)

		interval (6)

		intervals (2)

		into (12)

		introductions (1)

		invasive (1)

		invitation (1)

		invited (1)

		irrelevant (3)

		irrespective (1)

		irrigate (2)

		irrigated (2)

		irrigating (1)

		Irrigation (6)

		irrigator (1)

		Island (3)

		issue (6)

		issues (2)

		items (1)



		J

		jagged (1)

		January (2)

		Jerry (1)

		John (1)

		join (1)

		joining (1)

		jolly (1)

		Jon (31)

		journey (1)

		July (1)

		jump (2)

		junction (1)

		June (1)



		K

		kayak (1)

		keelboat (1)

		keep (3)

		kind (38)

		kinds (12)

		Kino (5)

		knew (1)

		knowing (1)

		known (2)

		knows (1)

		Kroeber (1)



		L

		labeled (4)

		labeling (1)

		lacking (1)

		Lake (4)

		lakes (1)

		Land (19)

		lands (1)

		large (7)

		larger (4)

		last (9)

		late (4)

		later (6)

		lateral (1)

		lay (1)

		layman's (1)

		leads (2)

		learn (2)

		least (11)

		leave (1)

		led (1)

		left (7)

		legal (2)

		legitimate (2)

		lend (1)

		length (5)

		Leroux (1)

		less (15)

		Lieutenant (2)

		lift (1)

		light (1)

		likelihood (3)

		likely (4)

		limit (2)

		limited (3)

		limiting (11)

		line (11)

		lines (2)

		lining (2)

		listed (4)

		listen (1)

		listening (1)

		little (40)

		Littlefield (3)

		Littlefield's (1)

		live (4)

		lived (8)

		living (1)

		load (2)

		loaded (1)

		loads (2)

		located (8)

		locates (1)

		location (10)

		locations (4)

		lodge (1)

		lodged (1)

		Logan (2)

		logical (1)

		logs (3)

		long (5)

		long-term (3)

		longer (7)

		longest (2)

		longitudinal (1)

		look (56)

		looked (15)

		looking (35)

		looks (10)

		lose (1)

		losses (2)

		lot (18)

		lots (6)

		low (44)

		low-velocity (1)

		lower (18)

		lowers (1)

		lowest (3)

		lows (1)

		lucky (2)

		lumped (1)

		lumping (1)



		M

		main (6)

		maintain (1)

		makes (6)

		making (11)

		managed (1)

		management (3)

		maneuverable (3)

		manmade (2)

		mantle (1)

		manual (3)

		many (17)

		map (32)

		maps (7)

		March (3)

		Margin (3)

		Maricopa (23)

		Maricopas (1)

		mark (1)

		marsh (2)

		marshes (6)

		marshy (3)

		Mary (1)

		masters (1)

		match (1)

		matching (1)

		material (4)

		materials (3)

		mathematical (1)

		matter (2)

		matters (1)

		Matthew (1)

		maximum (11)

		maximums (1)

		may (26)

		maybe (5)

		McMillenville (1)

		meal (1)

		mean (21)

		meander (1)

		meandered (3)

		meaning (1)

		meaningfully (1)

		means (4)

		meant (2)

		measurable (1)

		measure (1)

		measured (2)

		measuring (4)

		meat (1)

		median (27)

		medians (5)

		Mehnert (8)

		memory (1)

		men (1)

		mention (3)

		mentioned (9)

		mesquite (2)

		Messrs (1)

		methodology (1)

		methods (1)

		Metro (1)

		Mexican (1)

		Mexico (1)

		mezquit (1)

		Mickel (1)

		mid (1)

		middle (2)

		midnight (1)

		might (20)

		migration (1)

		mile (2)

		miles (11)

		military (1)

		mind (3)

		mine (1)

		mined (1)

		mines (2)

		minimal (1)

		minimize (1)

		minimum (2)

		mining (2)

		minor (3)

		minus (1)

		minute (3)

		minutes (5)

		miscellaneous (1)

		mischaracterize (1)

		mislabel (1)

		missing (1)

		Mississippi (2)

		misstated (1)

		model (1)

		models (1)

		moderate (1)

		moderately (1)

		modern (4)

		moment (1)

		Monday (1)

		monsoon (1)

		Montana (1)

		monthly (1)

		months (2)

		more (61)

		Mormons (1)

		morning (9)

		morphological (1)

		morphology (2)

		most (12)

		mostly (1)

		motive (1)

		mountain (9)

		mountainous (1)

		mountains (4)

		mouth (1)

		move (17)

		moved (6)

		moving (10)

		MRS (1)

		much (11)

		mud (3)

		muddy (1)

		multifaceted (1)

		multiple (3)

		municipal (1)

		MURPHY (14)

		Mus (1)

		Mussetter (23)

		Mussetter's (8)

		must (2)

		mute (1)

		muted (1)

		myself (5)

		mythical (1)



		N

		n-values (2)

		name (2)

		named (1)

		Narrative (1)

		narrow (6)

		narrowed (1)

		narrower (4)

		narrowing (2)

		Nathan's (1)

		Native (7)

		natural (13)

		navigability (19)

		navigable (12)

		navigate (1)

		navigation (7)

		near (19)

		near-limiting (1)

		near-natural (1)

		near-riffle (1)

		nearly (5)

		necessarily (1)

		need (27)

		needed (9)

		needs (2)

		negotiating (1)

		neither (2)

		nets (2)

		Nevada (1)

		new (5)

		Newell (5)

		newer (1)

		next (12)

		nice (1)

		night (2)

		nine-year-olds (1)

		NOBLE (32)

		nobody (3)

		nobody's (1)

		noise (1)

		non (1)

		nondrought/nonflood (1)

		none (14)

		nonnavigable (4)

		noon (3)

		nor (6)

		normal (2)

		north (5)

		Northeast (1)

		northeastern (1)

		notch (1)

		note (3)

		noted (3)

		notes (1)

		notice (2)

		noticed (3)

		number (19)

		numbered (1)

		numbers (21)

		numeric (1)

		numerous (2)



		O

		o'clock (3)

		objections (1)

		objective (1)

		observations (6)

		observed (1)

		obstacle (1)

		obstacles (6)

		obstruction (1)

		obvious (2)

		obviously (4)

		occasion (1)

		Occasionally (1)

		Occupancy (2)

		occupied (1)

		occur (4)

		occurred (6)

		occurring (2)

		occurs (2)

		off (13)

		offered (1)

		offering (1)

		Office (1)

		officer (1)

		often (4)

		old (5)

		ollas (1)

		on-the-river (1)

		once (7)

		one (83)

		one's (1)

		ones (6)

		online (1)

		only (11)

		onto (1)

		open (2)

		operations (1)

		opined (1)

		opinion (12)

		opinions (2)

		opponent (4)

		opponents (3)

		opportunity (2)

		opposed (2)

		opposing (2)

		opposite (4)

		orange (3)

		oranges (2)

		order (9)

		order's (1)

		ordinary (20)

		ore (1)

		Oregon (1)

		original (6)

		originally (1)

		others (1)

		Otherwise (1)

		ought (1)

		out (76)

		outfitters (1)

		outlet (1)

		outside (2)

		over (22)

		overall (1)

		overflows (1)

		overhead (1)

		overlap (3)

		overtop (1)

		Overview (1)

		Owing (1)

		own (6)

		owns (1)



		P

		pace (1)

		packet (9)

		packets (1)

		Page (22)

		Paige (1)

		painted (1)

		paper (1)

		paragraph (9)

		parameter (1)

		parameters (1)

		parcel (1)

		parleyed (1)

		Part (39)

		particular (8)

		particularized (1)

		particularly (13)

		parties (6)

		parts (1)

		party (5)

		pass (2)

		passing (1)

		past (13)

		patch (1)

		Patent (2)

		pattern (6)

		Paula's (1)

		pause (9)

		paying (1)

		peak (7)

		peaks (2)

		pedaling (1)

		people (16)

		people's (1)

		peoples (1)

		per (6)

		percent (34)

		perched (2)

		perennial (2)

		perfectly (1)

		perhaps (3)

		period (22)

		periodically (1)

		periods (4)

		permanently (1)

		permitted (1)

		persistent (2)

		Personal (1)

		personally (1)

		perspective (8)

		pestilence (1)

		philosophical (1)

		Phoenix (10)

		Phon (1)

		photo (4)

		photograph (5)

		photographs (7)

		photos (1)

		physical (2)

		physically (1)

		pick (5)

		picked (2)

		picking (1)

		picture (6)

		pictures (8)

		piece (4)

		pieces (2)

		pier (4)

		piers (1)

		pile (2)

		piles (2)

		Pima (6)

		Pima-Maricopa (5)

		Pimas (6)

		pin (1)

		place (7)

		places (16)

		placid (4)

		plain (1)

		Plan (1)

		plant (1)

		platform (1)

		please (2)

		plentiful (1)

		plenty (1)

		plot (5)

		plots (3)

		plotted (1)

		plug (1)

		plus (2)

		pm (1)

		point (30)

		pointed (4)

		pointer (2)

		points (4)

		pokes (1)

		pool (4)

		pools (1)

		poor (1)

		Pope (1)

		populated (1)

		population (2)

		Porcello (1)

		portage (1)

		portaging (1)

		portion (6)

		portions (1)

		portray (1)

		portrayed (1)

		position (5)

		positions (1)

		possible (14)

		possibly (2)

		post (1)

		Post-Dam (1)

		postdam (3)

		postdate (1)

		pot (1)

		potential (2)

		potentially (2)

		pounds (1)

		PowerPoint (5)

		PPL (1)

		practically (1)

		practice (2)

		Pratt (1)

		pre-internet (1)

		precipitation (1)

		predam (1)

		predevelopment (1)

		predict (2)

		predicting (4)

		prehistoric (1)

		prepared (1)

		preparing (1)

		Prescott' (1)

		presence (4)

		Present (5)

		presentation (4)

		presented (3)

		presenting (3)

		preserve (3)

		preserved (1)

		pretty (5)

		prevent (5)

		previous (2)

		previously (13)

		primarily (9)

		principles (1)

		printed (2)

		prior (3)

		Probably (13)

		problem (8)

		problems (8)

		proceed (2)

		proceeding (1)

		proceedings (1)

		proceeds (1)

		process (1)

		processes (1)

		processing (1)

		produce (2)

		produced (4)

		producing (1)

		professional (2)

		profile (1)

		profiles (1)

		progress (1)

		Project (2)

		projecting (1)

		promising (1)

		proper (2)

		Proposed (2)

		protection (1)

		prove (2)

		proved (1)

		provide (5)

		provided (8)

		providing (1)

		publish (1)

		published (5)

		publishes (1)

		Pueblo (1)

		pull (3)

		purchase (1)

		purpose (1)

		purposes (2)

		pursued (2)

		pushing (1)

		put (11)

		put-in (1)

		putting (3)

		puzzle (1)



		Q

		qualify (1)

		quality (1)

		Queen (1)

		quickly (1)

		Quite (3)

		quote (4)



		R

		raft (3)

		rafts (1)

		railroad (1)

		Rains (1)

		raise (3)

		raised (1)

		raising (1)

		ran (1)

		ranch (1)

		ranches (1)

		range (23)

		ranges (3)

		rapid (7)

		rapidity (1)

		rapidly (2)

		rapids (22)

		rare (4)

		rate (16)

		rated (1)

		rates (16)

		rather (12)

		rating (65)

		re-create (1)

		reach (18)

		reaches (2)

		reaching (1)

		read (22)

		readily (4)

		reading (6)

		ready (7)

		real (1)

		realize (1)

		realized (1)

		Reallocation (1)

		really (22)

		realm (1)

		reason (16)

		reasonable (3)

		reasonably (2)

		reasons (7)

		REBUTTAL (8)

		recall (10)

		receive (1)

		received (1)

		receiving (1)

		recent (1)

		recently (4)

		recess (2)

		recognize (4)

		recognized (1)

		recognizing (1)

		recollection (4)

		recommend (2)

		recommendation (3)

		recommendations (1)

		recommended (3)

		reconstructed (4)

		reconstruction (1)

		record (28)

		recordings (1)

		records (8)

		Red (2)

		reduced (2)

		reed (2)

		Reef (7)

		referenced (1)

		references (1)

		referred (2)

		referring (1)

		reflected (1)

		reflection (2)

		reflects (1)

		refused (1)

		refusing (1)

		regard (2)

		regarding (3)

		regardless (2)

		region (2)

		regular (1)

		regulate (1)

		rejoin (1)

		relate (2)

		related (2)

		relating (1)

		relationship (3)

		relative (4)

		relatively (6)

		release (4)

		relevance (2)

		relevant (2)

		reliable (1)

		reliance (1)

		relied (1)

		rely (2)

		relying (1)

		remained (1)

		remains (2)

		remember (2)

		removal (1)

		rendering (1)

		repeat (2)

		repeated (1)

		replica (1)

		report (17)

		reported (5)

		reporting (2)

		reports (4)

		represent (1)

		representative (4)

		represented (2)

		reproduce (2)

		reproduction (1)

		require (1)

		requirement (1)

		reread (1)

		Reservation (1)

		reserved (2)

		reservoir (2)

		reservoir-related (1)

		reservoirs (2)

		resistant (1)

		Resources (1)

		respect (7)

		respects (1)

		Respond (3)

		responded (1)

		response (9)

		responses (1)

		rest (4)

		result (1)

		results (2)

		returned (1)

		reviewed (1)

		rich (1)

		rid (1)

		ride (1)

		ridiculous (1)

		riffle (2)

		riffles (15)

		right (53)

		rightly (1)

		rigorous (1)

		ring (1)

		Rio (7)

		rise (3)

		river (246)

		river's (4)

		RiverMaps (1)

		rivers (14)

		Road (1)

		roads (1)

		robbing (1)

		Robert (2)

		rock (1)

		rockier (3)

		rocks (3)

		rocky (3)

		ROJAS (5)

		roll (1)

		rolled (1)

		room (1)

		Roosevelt (19)

		roots (1)

		rough (1)

		routinely (1)

		rowboat (2)

		rule (1)

		run (3)

		running (3)

		runoff (2)

		Russell (1)



		S

		Sacate (1)

		safely (1)

		Salado (3)

		Salinas (3)

		Salt (83)

		Salt-Verde (2)

		same (47)

		San (2)

		sand (8)

		sandier (3)

		sandy (9)

		Santa (2)

		sat (3)

		Saturday (3)

		saw (10)

		sawtooth (1)

		saying (13)

		scale (2)

		scatter (1)

		science (1)

		scour (6)

		scoured (1)

		scuba (1)

		season (15)

		seasonal (10)

		seasonality (9)

		seasonally (2)

		Seaton (1)

		sec (1)

		second (18)

		secret (1)

		section (12)

		sections (16)

		sediment (8)

		seeds (1)

		seeing (5)

		seem (1)

		seemed (1)

		seems (3)

		seeps (1)

		Segment (139)

		Segments (24)

		selection (1)

		selections (1)

		sense (3)

		sent (2)

		sentence (4)

		sentiment (1)

		separate (1)

		separated (1)

		September (1)

		sequitur (1)

		Sergeant (1)

		Service (2)

		services (1)

		set (5)

		sets (5)

		settlement (3)

		settlements (8)

		settlers (1)

		several (8)

		severely (2)

		shale (1)

		shallow (10)

		shallower (3)

		shallowest (2)

		shape (1)

		shed (1)

		Sheep (2)

		shift (1)

		shifted (1)

		shifting (1)

		shifts (1)

		shirt (2)

		shoals (1)

		shore (1)

		short (2)

		show (8)

		showed (3)

		showing (3)

		shown (5)

		shows (8)

		shrubs (1)

		side (16)

		sides (5)

		Sierra (1)

		sighs (1)

		sight (1)

		sign (2)

		significant (15)

		significantly (7)

		signs (2)

		similar (14)

		similarities (1)

		similarity (3)

		Similarly (5)

		simple (1)

		simplest (2)

		simplistic (1)

		simply (3)

		Simpson (1)

		singing (1)

		single (7)

		siphon (3)

		situations (2)

		six (5)

		size (4)

		skill (1)

		skip (7)

		skipped (1)

		skipping (1)

		Sky (1)

		Skype (1)

		Slade (48)

		slam (1)

		sleep (1)

		slid (1)

		Slide (70)

		slides (13)

		slightly (4)

		slope (4)

		sloped (1)

		slopes (2)

		slot (1)

		slough (1)

		slow (1)

		slowing (1)

		sluggish (1)

		sluice (1)

		smack (1)

		small (13)

		snapped (1)

		snowmelt (1)

		software (1)

		soils (1)

		soldiers (1)

		solely (2)

		solid (1)

		solution (1)

		somebody (2)

		somehow (2)

		someone (8)

		sometimes (2)

		somewhat (3)

		somewhere (3)

		son (1)

		Sonora (1)

		sophisticated (1)

		sorry (7)

		sort (9)

		sorts (1)

		sounds (1)

		source (1)

		sources (2)

		south (1)

		southern (2)

		spaced (2)

		span (4)

		spanning (1)

		SPARKS (6)

		speak (2)

		speaking (1)

		speaks (1)

		species (2)

		specific (8)

		specifically (2)

		speculation (1)

		spend (1)

		spent (1)

		Spier (2)

		spill (1)

		split (5)

		splits (5)

		spokesman (1)

		spots (2)

		spread (4)

		spring (2)

		springs (1)

		square (2)

		squeezes (1)

		squiggle (1)

		SRP (1)

		stability (3)

		stabilize (1)

		stable (3)

		stage (1)

		standard (3)

		standing (1)

		standpoint (1)

		start (6)

		started (2)

		starting (4)

		starts (2)

		State (3)

		stated (4)

		statehood (2)

		states (4)

		station (2)

		statistical (2)

		statistics (1)

		steel (1)

		steeper (2)

		stem (1)

		Stewart (7)

		stick (1)

		sticking (1)

		sticks (1)

		still (16)

		stole (1)

		stop (4)

		stopped (3)

		stops (1)

		storage (1)

		store (1)

		stormy (1)

		straight (3)

		stream (12)

		streams (3)

		stretches (1)

		stretching (1)

		strike (1)

		struck (2)

		structure (1)

		stuck (1)

		studies (2)

		study (4)

		stuff (3)

		submission (1)

		submitted (6)

		substantial (2)

		substantially (5)

		substantive (2)

		substantively (5)

		substitute (1)

		successful (1)

		suffer (1)

		suffice (1)

		sufficient (5)

		suggest (5)

		suggested (4)

		suggesting (3)

		suggestion (2)

		suggestions (1)

		suggests (6)

		sum (1)

		summarize (1)

		summarizing (1)

		summary (1)

		summer (2)

		summing (1)

		Sun (2)

		sundry (1)

		Supper (1)

		supplying (1)

		support (3)

		supportive (1)

		supposed (1)

		Supreme (2)

		sure (17)

		surface (6)

		surfaces (1)

		surmounted (1)

		surprising (1)

		Survey (6)

		surveyor (2)

		surveyors (1)

		surveys (1)

		susceptibility (11)

		susceptible (6)

		suspect (1)

		Sutton (1)

		swampy (1)

		sweet (1)

		Switched (2)

		swollen (1)

		sworn (1)

		sycamore (1)

		symbol (3)

		symbols (1)

		system (1)

		systematic (1)

		systems (1)



		T

		table (3)

		Takeout (1)

		talk (11)

		talked (14)

		talking (21)

		tall (1)

		tamarisk (3)

		Tangle (1)

		task (1)

		teamsters (1)

		technically (1)

		techniques (2)

		technological (1)

		technology (3)

		tedious (1)

		telling (2)

		Tellman (1)

		Tempe (6)

		ten-year-olds (1)

		tend (1)

		tended (2)

		tendency (1)

		tends (1)

		tens (4)

		tenths (2)

		tents (1)

		tenuous (2)

		term (5)

		terminology (1)

		terms (14)

		terrace (1)

		territory (1)

		testified (1)

		testify (1)

		testimony (28)

		Texas (1)

		textbook (4)

		thalweg (1)

		Thanks (1)

		theoretical (1)

		theory (2)

		Therefore (3)

		thereof (1)

		thinking (5)

		Thomsen (1)

		thorough (2)

		though (3)

		thought (4)

		thousand (12)

		thousands (6)

		thread (1)

		threat (1)

		three (6)

		throughout (2)

		thumb (2)

		Thurber (1)

		thus (1)

		tied (3)

		till (1)

		times (12)

		tiny (1)

		title (2)

		titled (1)

		today (20)

		today's (1)

		together (6)

		told (7)

		Tom (2)

		tomorrow (2)

		Tonto (4)

		took (11)

		tool (1)

		tools (1)

		top (9)

		topics (1)

		topo (1)

		topographic (4)

		topography (4)

		totally (1)

		touch (2)

		towards (1)

		town (5)

		traffic (2)

		Train (1)

		training (1)

		transcript (1)

		translates (1)

		transport (1)

		trapping (3)

		traps (2)

		travel (3)

		traveling (1)

		traversed (1)

		treatment (1)

		tree (4)

		trees (20)

		trend (1)

		tribes (1)

		tribes' (1)

		tributaries (4)

		tributary (2)

		trick (1)

		tried (1)

		trip (10)

		trips (4)

		troubles (1)

		Truckee (1)

		true (3)

		truly (1)

		try (6)

		trying (21)

		tubers (1)

		Tucson (1)

		tule (1)

		turn (11)

		turned (1)

		twelve (4)

		twenty (1)

		twice (2)

		two (15)

		two-line (1)

		two-thirds (1)

		Tyler (5)

		Tyler's (1)

		type (7)

		types (6)

		typical (2)

		typically (9)



		U

		ubiquitous (1)

		unaware (1)

		unboatable (1)

		unclear (1)

		under (3)

		underestimating (1)

		underneath (1)

		underpredicting (1)

		underscore (1)

		understood (5)

		undisturbed (3)

		undoubtedly (1)

		unfortunately (1)

		unique (1)

		United (1)

		universal (1)

		unknown (4)

		unlike (1)

		unlikely (2)

		unoccupied (1)

		unpredictable (1)

		unstable (1)

		unusual (2)

		up (44)

		upon (2)

		upper (13)

		upstream (17)

		upstream-most (1)

		urged (1)

		use (31)

		used (69)

		useful (2)

		Users (1)

		uses (2)

		USGS (15)

		using (34)

		usually (2)



		V

		V-shaped (1)

		Valley (3)

		valuable (2)

		value (13)

		values (15)

		variable (1)

		variation (2)

		variations (1)

		varies (1)

		various (4)

		vary (4)

		vegetation (11)

		velocities (3)

		velocity (1)

		Verde (25)

		Verde-Salt (1)

		version (1)

		versus (3)

		vertical (3)

		VI (1)

		vicinity (3)

		view (4)

		viewing (1)

		villages (2)

		Virgin (1)

		Volume (1)

		volume's (1)

		volumes (1)



		W

		Wade (1)

		wait (1)

		waited (1)

		waiting (2)

		wall (1)

		wants (2)

		Washington (1)

		watch (1)

		water (30)

		water's (1)

		waterfall (1)

		waters (1)

		watershed (1)

		way (30)

		ways (4)

		weak (1)

		weaves (1)

		Webb (2)

		website (1)

		Weedman (4)

		week (2)

		weekend (1)

		Welcome (1)

		well-established (1)

		well-loaded (1)

		well-vegetated (2)

		weren't (2)

		west (2)

		westerly (1)

		western (3)

		wet (1)

		what's (8)

		whatnot (5)

		whereas (3)

		whichever (1)

		Whipple (1)

		White (6)

		whitewater (1)

		Whitis (1)

		who's (1)

		whole (3)

		wholly (1)

		whose (1)

		wide (13)

		wider (2)

		width (11)

		widths (3)

		wigwams (1)

		wild (1)

		Wilderness (2)

		Williams (1)

		Williams' (2)

		winter (5)

		wintertime (1)

		wished (2)

		wishing (1)

		withdrawals (1)

		within (8)

		without (7)

		WITNESS (21)

		witnesses (2)

		wood (3)

		word (3)

		work (9)

		worked (2)

		world (2)

		worth (1)

		worthwhile (1)

		write (1)

		written (5)

		wrong (1)

		wrote (1)



		Y

		yards (3)

		Yavapai (2)

		year (9)

		year's (1)

		year-round (1)

		years (12)

		yellow (1)

		yesterday (10)

		young (1)

		Yuma (1)



		Z

		zero (3)

		zone (2)

		zooming (1)



		[

		[several] (1)

		[sic] (2)

		[were] (1)



		D

		Diegueño (1)



		R

		Rso'tûk (1)



		T

		theLuiseño (1)










SALT RIVER     VOLUME 22      05/18/2016 4740


  
  


 1                         BEFORE THE
  


 2       ARIZONA NAVIGABLE STREAM ADJUDICATION COMMISSION
  


 3
  


 4   IN THE MATTER OF THE        ) Nos. 03-005-NAV
                               )      04-008-NAV


 5   NAVIGABILITY OF THE         )      (Consolidated)
                               )


 6   SALT RIVER                  ) ADMINISTRATIVE HEARING
   ____________________________)


 7
  


 8
  


 9
   At:       Phoenix, Arizona


10
   Date:     May 18, 2016


11
   Filed:    June 8, 2016


12
  


13
            REPORTER'S TRANSCRIPT OF PROCEEDINGS


14
                            VOLUME 22


15
                Pages 4740 through 4884, Inclusive


16
  


17
  


18
  


19
  


20
                            COASH & COASH, INC.


21                Court Reporting, Video & Videoconferencing
                  1802 N. 7th Street, Phoenix, AZ  85006


22                  602-258-1440   staff@coashandcoash.com
  


23                          Prepared by:
                          Jody L. Lenschow, RMR, CRR


24                          Certificate No. 50192
  


25


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







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


Volume 22
May 18, 2016


Page 4741


 1                   INDEX TO EXAMINATIONS
   
 2  WITNESS                                         PAGE
   
 3 
    JONATHAN FULLER, P.E., RG, PH, D.WRE, CFM
 4 
        REBUTTAL DIRECT EXAMINATION (CONTINUED)     4747
 5         BY MR. SLADE
   
 6      EXAMINATION BY COMMISSIONER ALLEN           4759
   
 7      REBUTTAL DIRECT EXAMINATION (CONTINUED)     4759
           BY MR. SLADE
 8 
        EXAMINATION BY COMMISSIONER ALLEN           4795
 9 
        REBUTTAL DIRECT EXAMINATION (CONTINUED)     4797
10         BY MR. SLADE
   
11 
   
12 
   
13 
   
14 
   
15 
   
16 
   
17 
   
18 
   
19 
   
20 
   
21 
   
22 
   
23 
   
24 
   
25 


Page 4742


 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 offices of Squire Patton Boggs (US),
   
 5  LLP, 1 East Washington Street, Suite 2700, Phoenix,
   
 6  Arizona, commencing at 9:00 a.m. on the 18th day of
   
 7  May, 2016.
   
 8 
    BEFORE:   WADE NOBLE, Chairman
 9            JIM HENNESS, Vice Chairman
              BILL ALLEN, Commissioner
10 
   
11  COMMISSION STAFF:
   
12       Mr. George Mehnert, Director,
         Legal Assistant, Research Analyst
13 
   
14 
    APPEARANCES:
15 
   
16  For the Arizona Navigable Stream Adjudication
    Commission:
17 
         SQUIRE PATTON BOGGS (US) LLP
18       By Mr. Matthew L. Rojas
         1 East Washington Street
19       Suite 2700
         Phoenix, Arizona 85004
20       (602) 528-4000
         matthew.rojas@squirepb.com
21 
   
22 
   
23 
   
24 
   
25 


Page 4743


 1  APPEARANCES CONTINUED:
   
 2  For Freeport Minerals Corporation:
   
 3       FENNEMORE CRAIG, PC
         By Mr. Sean T. Hood, Esq.
 4       2394 East Camelback Road
         Suite 600
 5       Phoenix, Arizona 85016
         (602) 916-5475
 6       shood@fclaw.com
   
 7 
    For the Salt River Project Agricultural Improvement and
 8  Power District and Salt River Valley Water Users'
    Association:
 9 
         SALMON LEWIS & WELDON, PLC
10       By Mr. Mark A. McGinnis, Esq.
         By Mr. R. Jeffrey Heilman
11       2850 East Camelback Road
         Suite 200
12       Phoenix, Arizona 85016
         (602) 801-9066
13       mam@slwplc.com
         rjh@slwplc.com
14 
   
15  For Arizona State Land Department:
   
16       ARIZONA ATTORNEY GENERAL'S OFFICE
         By Mr. Edwin W. Slade, III
17       By Ms. Laurie Hachtel
         Assistant Attorneys General
18       1275 West Washington
         Phoenix, Arizona  85007
19       (602) 542-7785
         NaturalResources@azag.gov
20 
   
21  For Gila River Indian Community:
   
22       By Thomas L. Murphy, Esq.
         Deputy General Counsel
23       525 West Gu u Ki
         Post Office Box 97
24       Sacaton, Arizona  85147
         (602) 562-9760
25       thomas.murphy@gric.nsn.us


Page 4744


 1  APPEARANCES CONTINUED:
   
 2 
    For Defenders of Wildlife, et al.:
 3 
         ARIZONA CENTER FOR LAW IN THE PUBLIC INTEREST
 4       By Ms. Joy E. Herr-Cardillo
         2205 East Speedway Boulevard
 5       Tucson, Arizona  85719
         520-529-1798
 6       jherrcardillo@aclpi.org
   
 7 
    For the City of Phoenix:
 8 
         CITY OF PHOENIX LAW DEPARTMENT
 9       By Ms. Monique K. Coady
         200 West Washington Street
10       Suite 1300
         Phoenix, Arizona  85003-1611
11       602-262-6761
         monique.coady@phoenix.gov
12 
   
13 
    For San Carlos Apache Tribe:
14 
         THE SPARKS LAW FIRM, PC
15       By Mr. Joe P. Sparks, Esq.
         By Ms. Julia Kolsrud
16       7503 East First Street
         Scottsdale, Arizona 85251
17       (480) 949-1339
         JoeSparks@sparkslawaz.com
18       julia@sparkslawaz.com
   
19 
   
20  For City of Mesa:
   
21       ENGELMAN BERGER, P.C.
         By Mr. William H. Anger
22       3636 N. Central Avenue
         Suite 700
23       Phoenix, Arizona  85012
         602-271-9090
24       wha@eblawyers.com
   
25 


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


(1) Pages 4741 - 4744







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


Volume 22
May 18, 2016


Page 4745


 1  APPEARANCES CONTINUED:
   
 2 
    For the City of Tempe:
 3 
         CITY OF TEMPE
 4       By Mr. Chuck Cahoy
         Deputy City Attorney
 5       City Attorney's Office
         21 E. Sixth Street
 6       Suite 201
         Tempe, Arizona 85281
 7       480-350-8227
         chuck_cahoy@tempe.gov
 8 
   
 9 
    For Cemex:
10 
         LEWIS ROCA ROTHGERBER, L.L.P.
11       By Ms. Carla A Consoli
         201 East Washington Street
12       Suite 1200
         Phoenix, AZ 85004-2595
13       (602) 262-5311
         cconsoli@lrrlaw.com
14 
   
15 
   
16 
   
17 
   
18 
   
19 
   
20 
   
21 
   
22 
   
23 
   
24 
   
25 


Page 4746


 1      CHAIRMAN NOBLE: Good morning.  Welcome
 2  back.  I don't think anyone's here for the first time,
 3  so we won't do introductions.
 4      Mr. Mehnert, I suspect we need a roll
 5  call for the record so that we can start.
 6      DIRECTOR MEHNERT: Commissioner Allen?
 7      COMMISSIONER ALLEN: Present.
 8      DIRECTOR MEHNERT: Commissioner Henness?
 9      COMMISSIONER HENNESS: Present.
10      DIRECTOR MEHNERT: Chairman Noble?
11      CHAIRMAN NOBLE: Present.
12      DIRECTOR MEHNERT: Commissioner Horton,
13  of course, is not with us this week.  But our attorney,
14  legal counsel, Matthew, is here.  So we're ready to
15  go.
16      CHAIRMAN NOBLE: Mr. Slade, are you
17  ready to proceed with your direct?
18      MR. SLADE: I am.
19      CHAIRMAN NOBLE: Mr. Fuller?
20      THE WITNESS: I am ready.
21      CHAIRMAN NOBLE: Could we get both of
22  you to say that again so we can check the makes?
23      THE WITNESS: I'm not.
24      MR. SLADE: I think we're all already.
25      CHAIRMAN NOBLE: Okay.  Thank you.
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 1  REBUTTAL DIRECT EXAMINATION (CONTINUED)
 2      BY MR. SLADE: 
 3  Q.   Okay.  Good morning, Commissioners, and good
 4    morning, Jon.
 5  A.   Good morning.
 6  Q.   When we left off yesterday, we were going
 7    through your PowerPoint, and that is Exhibit C053
 8    Part 385, and we were stopped at Page 81 of that.  Is
 9    that your recollection?
10  A.   Yes, it is.
11  Q.   Okay.  And you were going through the
12    beginning of your hydrology recommended flow rates; is
13    that right?
14  A.   That's right.
15  Q.   Okay.  And the reason we're looking at that
16    is so that we can determine later on what the depths of
17    the river might have been?
18  A.   Yes, in part.
19  Q.   And that's used to understand the
20    susceptibility of the river for boats?
21  A.   Yes.
22  Q.   Okay.  So please proceed.
23  A.   Of that and the seasonality of flow.  And,
24    again, my objective in what I'm presenting here is to
25    summarize what was in the written report that I
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 1    provided that goes into these things that I'm talking
 2    about in more detail.  And, also, I should say that
 3    there's a lot that all of the experts agree on, and I
 4    think our differences as far as the numbers are really
 5    not that far apart with respect to navigability.
 6        And I should also back up, I realized this
 7    morning as I was looking at my slides, and say that
 8    there are specific indicators of flow that I think are
 9    sufficient to describe the ordinary conditions of the
10    river, and that would be the mean annual discharge.
11    And I include that because it's a commonly used value.
12    It's available in lots of different formats.  For
13    instance, the tree ring data that we looked at
14    yesterday is depicted as mean annual.
15        I know that there's been other documents
16    submitted comparing rivers where mean annual discharge
17    was used as the comparison.  So I thought it's useful
18    to continue on with that.
19        We also have the median annual or the annual
20    median discharge, as well as some discharge descriptors
21    to describe the range of the flow, and we can do that
22    on an annualized basis.  That's the flow duration data
23    that you'll hear me talk about, such as the 10 percent
24    flow or the 50 percent flow or the 90 percent flow.
25    And those are based on daily values averaged for the
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 1    entire -- computed for the entire year determine the
 2    medians or the 10 percent or the 90 percent.
 3        And then there's seasonal data.  In the past
 4    we've depicted those as monthly average because that
 5    was a readily available data by which to depict the
 6    seasonal variation.  We had some feedback saying, well,
 7    the average, they would rather see the median daily
 8    based on medians of each calendar day.  And that's
 9    fine.  It shows the same trend, and it makes no
10    particular difference for the determinations of
11    susceptibility of navigation.  So we're doing that as
12    well.
13        So the seasonal data that I'm now presenting
14    are based on the medians of each calendar day computed
15    from the USGS records, and I'll talk about that a
16    little bit more.  But those data sets were not as
17    available as they are today when we did our original
18    work back in 1992.  So the fact that you can download
19    the digital format online now makes treatment of those
20    data much easier than what we had in the past.
21  Q.   And, Jon, let me ask you sort of an overhead
22    question here.  Have you seen in other cases where
23    navigability was at issue, for example, in the State of
24    Oregon or the State of Washington, where they've done a
25    similar susceptibility analysis by computing
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 1    reconstructed flows and then the possible depths that
 2    those flows would equate to?
 3  A.   Yes.
 4  Q.   Okay.  So this is something that's been done
 5    previously in other states?
 6  A.   These are pretty standard techniques, not
 7    only in navigability studies, but in just hydrology
 8    studies in general.
 9  Q.   Okay.
10  A.   So there's not a lot of new science going on
11    here with the hydrologic data that we're presenting.
12        So let's move along into the slides and make
13    some progress there.  So we're at Slide 81, and in this
14    slide I'm telling you the data sets that we're using
15    and how we're getting to what I'm saying is what I
16    think would be a decent consensus position for the
17    hydrology.
18        And for Segments 1 through 5 we're using the
19    full USGS stream data, full period of record, and that
20    was indeed the recommendation that Dr. Mussetter made.
21    He pointed out that the data that we had used in the
22    past, which was based on information that was
23    published and in a book format and readily available
24    has another additional 20 years.  So, sure, that can be
25    included.
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 1        And what we did for Segment 1, we're looking
 2    at the sum of the White River from the White River gage
 3    that's closest to the confluence of the White and Black
 4    and the Black.  So we're summing up those records
 5    directly.
 6        And for Segment 2 we're using the USGS gage
 7    that's near Chrysotile, and I've listed the gage number
 8    and the periods of record, the dates, the years of
 9    record that are available.
10        For Segment 3 we're looking at the Salt River
11    near Roosevelt, which is one of the longest records of
12    gages in Arizona.
13        And then to get Segment 4, because of the
14    influence of the reservoir, we're taking the two gages
15    that are upstream of the reservoir -- three gages --
16    two gages, yes, so that would be the Salt River near
17    Roosevelt and Tonto Creek above Gun Creek.  So we're
18    getting the two arms of Roosevelt and adding those
19    together, knowing that we're missing a fair bit of
20    drainage area there to the point of the beginning of
21    Segment 4, but those are the best data sets available.
22        And we're basically using that same data set
23    for Segment 4 [sic], and if there was any error in
24    underestimating the flows at the beginning of
25    Segment 4, that error is compounded, so we're likely
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 1    underpredicting the flows in both Segment 4 and 5, 5
 2    more so than 4.
 3        And I should also point out that by adding
 4    those additional 20 years, because we've been in a
 5    drought for many of those years, that tends to lower
 6    the discharge estimates for any given parameter that
 7    we're looking at, so...
 8  Q.   And what would be the effect of a lower
 9    discharge estimate on depths?
10  A.   In general, it lowers the depth, but not
11    significantly with respect to navigability.
12  Q.   Okay, so --
13  A.   So we're a little less.  It's hard to
14    describe whether we're conservative or not
15    conservative, depending on your perspective in the
16    case, I think, but we get a lower number.
17  Q.   Okay.
18  A.   Probably the simplest way to describe it.
19  Q.   Just so I understand you correctly, you heard
20    some criticism from Dr. Mussetter that you didn't
21    include the full period of record; but when you
22    previously did your analysis, you included the full
23    period at that time, which was back about 20 years ago?
24  A.   I used the full period that was available at
25    that time in a published format, and remember that in
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 1    1992 the world was different in terms of what
 2    information was available in digital format.  So there
 3    were records, paper records, in the archives of the
 4    USGS that you could go get, but we had neither the
 5    time nor the budget to go get those and do all the
 6    analyses and data entry.  The simple data entry would
 7    have been an extremely tedious task, even though it's
 8    all available.  So what we used was a book that was
 9    published by the USGS, and they did their own quality
10    control on that.  So it wasn't really our numbers.  It
11    was their numbers.
12  Q.   Okay.  And now, with the hydrology
13    recommended flow rates that you're going to provide,
14    that includes the full period of record, which is what
15    Dr. Mussetter would have done?
16  A.   That's what he did, yes.
17  Q.   What he did, okay.
18  A.   So that's the first part.  That's the base of
19    our data.  And then the next slide, Mr. Burtell rightly
20    pointed out that there had been depletions of flow, and
21    he did some analysis of those depletion rates.
22        I didn't make any adjustment to Segment 1.  I
23    guess that's maybe a little unclear there in my first
24    bullet.  We're not arguing about Segment 1, so I didn't
25    fiddle with those numbers at all there.


Page 4754


 1        But for Segment 2, his recommendation was
 2    31 cfs was the addition.  And then for 3 through 5 --
 3    well, his was for 3.  68 cfs would have been the
 4    addition there to the Roosevelt gage numbers, and I
 5    think his numbers also included an adjustment for the
 6    Tonto arm, as I understood what he said.
 7        And then what I did was, for Segment 4 and 5,
 8    lacking any better data, we just used that same
 9    adjustment that Mr. Burtell had come up.  I didn't make
10    the adjustment to the mean and the median annual
11    values.  I felt like those numbers were in the range,
12    and the addition of 68 or 31 cfs would have made no
13    substantive difference, so...
14  Q.   Would there have been additional depletions
15    in Segment 4 and 5 that Mr. Burtell would not have
16    included in his 68 cfs because he only looked at
17    Segment 3 and above?
18  A.   Not really.  Segment 4 is a canyon reach.
19    You know, there may have been some minor ditches for a
20    few of the ranches that were in there, but we're not
21    talking about anything significant.
22        And the same with 5.  There was a ranch or
23    two down there, and they may have had a ditch, but not
24    significant acreage.
25  Q.   So you thought it was appropriate then to use
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 1    the Segment 3 depletion that Mr. Burtell had used for
 2    Segments 4 and 5 as well?
 3  A.   That's right.
 4  Q.   Okay.  And just to be clear, on Segment 1,
 5    did Mr. Burtell do any analysis on the flow depletion
 6    for that segment, or is your bullet here indicating
 7    that you did no analysis for you?
 8  A.   I didn't make an adjustment for that.
 9  Q.   Okay.
10  A.   So that's what I'm trying to say there.  No
11    one's arguing about Segment 1, and I didn't want to
12    spend effort on it.
13        And then for the 2-year discharge, I just
14    took the values that were published by the USGS.
15    There's a report by Pope, et al. that I know is in
16    the record somewhere where it's a statistical summary
17    of all the gage data from Arizona.  It's through 1996,
18    and I used the 2-year discharge that's published by
19    them.
20        For Segment 1, I just used the Black River.
21    I didn't feel it appropriate to add peak discharge
22    estimates the way you would a daily flow discharge
23    estimate, so I just used the one.  Again, for Segment 1
24    we're not really arguing about that one.  So to be
25    clear, that's where it came from.
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 1        And for the other ones I used the dominant
 2    gage, so all the rest of them were Roosevelt and
 3    Chrysotile 2-year gage data estimates.  And you'll see,
 4    when you see the chart, clearly the peak discharge
 5    would increase in the downstream direction, and so in
 6    the chart I just below the gages put greater than their
 7    estimate of, say, 14,400, would be greater than.
 8        And then Segment 6, we don't have an
 9    established 2-year discharge estimate from the USGS.
10    There I just took 20,000 cfs.  There's been some
11    discussion on both sides of that being somewhat
12    equivalent to a 2-year flood.  I think that comes out
13    of the Land Department report.  Probably a little low,
14    given that today's, with the dams in place, including
15    the improvements to Roosevelt, the added flood control
16    storage, the 5-year postdam estimate is 25,000 cfs.  So
17    20,000 is probably a little low, but I've heard the
18    number used on both sides, and that's kind of where I'm
19    coming from at this point.
20        So I'm bringing in data from Dr. Mussetter
21    and analyses from Dr. Mussetter and from Mr. Burtell in
22    those segments.  I'm cognizant of the work that
23    Mr. Gookin did as well and incorporated that, as you'll
24    see a little bit later.  Again, I don't think we're too
25    far apart, and we heard no rebuttal from the other side
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 1    of Mr. Burtell's adjustments, and we're adopting, so I
 2    think we should be all okay on that one.  I don't think
 3    I want to say anything more about that.
 4        So on Slide 83, another question that comes
 5    up, was asked a number -- of a number of experts in
 6    cross-examination, is, you know, what's the range of
 7    ordinary flow, the ordinary and natural flow.
 8        And I believe I answered this previously.  We
 9    got some kind of fuzzy answers from some of the other
10    experts.  And I would say that, definitively, based on
11    what I heard, I think this is the consensus position;
12    is that the low end would be to use the 10 percent flow
13    duration or 10 percent low, as Mr. Gookin called it,
14    because there's some confusion in my own stuff about
15    whether 10 percent is the high or low.  We'll say the
16    10 percent low.  And the high end I would say is the
17    2-year discharge.
18        And I think we go to that for the reasons
19    that I discussed yesterday, because it's more
20    coincident with the bankfull discharge and the
21    definition of flooding, which, in the case of looking
22    at ordinary, was saying nondrought/nonflood.  Say,
23    well, that's the beginning of flooding or the lower end
24    of the beginning of flooding; and it's coincident,
25    also, with the ordinary high water mark, which would be
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 1    the limit of a claim in the event of a finding of
 2    navigability.  And that includes all the normal
 3    seasonal fluctuations.  And, again, I use the
 4    individual calendar day data to come up with the
 5    estimate of the median per day to show that seasonal
 6    fluctuation.
 7        In Segment 6 we're using the full period of
 8    record.
 9  Q.   And you're on Slide 84.
10  A.   Switched over to Slide 84, that's correct.
11        I'm using the full period of record, and I'm
12    adding up the Salt River, Tonto Creek above Gun Creek,
13    just as I did for Segments 4 and 5; but because you
14    have the Verde confluence there, I'm also adding in the
15    Verde Tangle gage, which has the longest period of
16    record that's available digitally.  And I used those
17    for the flow duration statistics, as well as the median
18    daily estimates.
19        And I'm now using Mr. Burtell's depletion
20    estimates for both the Salt and the Verde, which had
21    68 cfs on the Salt side and 183 on the Verde side.
22  Q.   Let's pause there.  So you've used
23    Mr. Burtell's depletion estimate that he came up with
24    for Segment 2 and 3, and then you've used the depletion
25    estimate from his Segment 3 for the depletion in
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 1    Segments 4 and 5, and then you've added his depletion
 2    estimate that he came up with from the Verde to the
 3    reconstruction, so now you have his depletion from the
 4    Verde and the depletion from the Salt.
 5        And does that account for all of the
 6    depletions from manmade withdrawals of the river?
 7  A.   It's our best estimate of those depletions in
 8    the segments that you just mentioned.
 9        CHAIRMAN NOBLE: Question.
10    
11        EXAMINATION BY COMMISSIONER ALLEN
12        COMMISSIONER ALLEN: Question.
13        Does this include any of the depletions
14    from evaporation in any of the lakes, or is that just
15    up in the air?
16        THE WITNESS: That's a good one.
17        Commissioner Allen, so the depletions
18    were exactly as Mr. Burtell portrayed them, and the
19    gages that we're using are above the reservoirs, so
20    those data sets would not have any evaporation in them.
21        COMMISSIONER ALLEN: Okay.
22    
23    REBUTTAL DIRECT EXAMINATION (CONTINUED)
24        BY MR. SLADE: 
25  Q.   Including the near Roosevelt -- or, excuse
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 1    me, including the Roosevelt gage?
 2  A.   Near Roosevelt is above Lake Roosevelt.
 3  Q.   Okay.  And the Roosevelt gage isn't active
 4    any longer?
 5  A.   The at Roosevelt gage was destroyed when they
 6    built the dam.
 7  Q.   Okay.
 8  A.   Okay.  Well, and then the only difference
 9    there is, in Segment 6 we had a more rigorous study of
10    what the predevelopment conditions were for Segment 6
11    that was done by the U.S. Geological Survey.  That's
12    the Thomsen and Porcello report that we had a lot of
13    discussion about.  And since they had come up with
14    estimates of mean and median, and I've included a lot
15    of things that escaped the notice of simply adding the
16    upstream gages, I used those for the mean and the
17    median annual flow rates, and I did not make an
18    addition for depletion because they included that
19    explicitly.
20        And, again, the 2-year discharge came
21    from the Land Department report, and thus far I
22    haven't heard any objections about that value of
23    20,000 cfs.
24        And when you take all those data together,
25    you put them in a table, and this is what it looks


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


(5) Pages 4757 - 4760







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


Volume 22
May 18, 2016


Page 4761


 1    like.  And you can see there's some greater than
 2    symbols in there in Segment 5.  We're using the same
 3    numeric values for 4 and 5, but we're adding some
 4    thousand or 1,200 square miles downstream of the gages
 5    when you get to the beginning of Segment 5, the
 6    upstream end of Segment 5.
 7        So, clearly, there would be additional flow
 8    in there, because in that area there are numerous
 9    perennial streams and probably an unknown number of
10    seeps and springs that flow directly into the bedrock
11    canyon of Segment 4 that would have added flow to the
12    river.  And in Segment 5 itself, the bedrock fills with
13    shale, so we would not expect to see any significant
14    losses there, so -- but we know it's somewhat greater.
15    We don't have a number for it, so I put in the greater
16    than symbol.
17        Similarly, for the 2-year discharge
18    estimates, I'm using the ones that are available from
19    the closest gage.  Clearly, the 2-year discharge would
20    increase in the downstream direction from 2 to 3 to 4
21    to 5 because of the addition of drainage area.  That's
22    a pretty well-established relationship between drainage
23    area and discharge.  The USGS publishes all sorts of
24    information in that regard and that should be
25    indisputable.
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 1        And then, again, you see the 20,000, and
 2    you've got a little approximate squiggle there in front
 3    of the 20,000 because it's not a statistical estimate
 4    there.  It's just kind of a rule of thumb.
 5  Q.   Let's pause there for a second.  There are a
 6    few things that are different than what was in your
 7    table when you previously presented some of your data;
 8    is that correct?
 9  A.   Yes.
10  Q.   Okay.  Can you explain some of those
11    differences?
12  A.   Well, I think I just have, you know, at
13    length in the record.  I add in the depletion rates
14    from Mr. Burtell.  I've separated the data out to
15    eliminate some of the confusion that was occurring
16    between mean annual and median annual and median daily.
17        We had a lot of discussion about the
18    50 percent value and how that was used, and what I was
19    attempting to do before was to fill in a blank with
20    additional data that we had, to try to represent that
21    increase in that value, and ended up making, basically,
22    an apples and oranges comparison, which was pointed
23    out, and correctly so.  And so we made that adjustment.
24    I think that's a legitimate complaint that we've
25    corrected.
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 1  Q.   So you're referring to where it says 1,230 at
 2    Segment 6 for the median annual, and then there's a
 3    difference there where it says 819 for the median daily
 4    for Segment 6?
 5  A.   Correct.
 6  Q.   Okay.  And, previously, you hadn't done a
 7    reconstructed flow, so you only had the median annual,
 8    and that led to some confusion about what that
 9    represented?
10  A.   Yes.
11  Q.   Okay.
12  A.   So I've corrected that.  And, again, before,
13    I had tried to make some sort of an adjustment for
14    Segment 5 using what I knew about Segment 6, and,
15    again, that was the other difference there.  I decided
16    it's just not worth the argument.  I think I created
17    more confusion than I shed light, so I just went back
18    to using the straight gage data and didn't try to make
19    an adjustment for additional drainage area and other
20    sources of surface flow.
21  Q.   So Segment 4 begins at the top of the canyon
22    reach just below Roosevelt Dam; is that right?
23  A.   It's a little distance above the physical
24    structure of the dam, and, yeah, it's where it's at the
25    end of the geologic canyon, the beginning of the Tonto
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 1    Basin.
 2  Q.   So from that point down to the Verde River,
 3    there was no additional water that was added, so that's
 4    why Segment 5 looks exactly like Segment 4; is that
 5    correct?
 6  A.   Well, there's probably a lot of additional
 7    water that's added; but the estimates, there's no
 8    values added to the estimates there.
 9  Q.   Okay.
10  A.   And that is why they're the same, yes.
11  Q.   And it's your professional opinion that there
12    would be added water that's not accounted for with your
13    Segment 5 hydrology?
14  A.   Yes, and that's why the greater than symbol;
15    but I really don't want to have an argument with
16    anybody about how much that is.  It's just -- it's
17    not -- the argument is not worthwhile.  Whatever we
18    would add in there wouldn't make it enough flow to be
19    able to float a barge, for instance.  It's going to be
20    small, low draft boats, so...
21  Q.   And are all of these hydrology flow
22    descriptors useful in some capacity, as I believe you
23    already mentioned, to some degree?
24  A.   Yeah, I think the ones that are most commonly
25    used are mean annual and median annual.  We have had a
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 1    lot of discussion about median daily.  You know, one
 2    reflection of the range is the 10 to the 90 percent.
 3    Mr. Burtell chose to use 75 percent.  Not -- I don't
 4    see that value used often, but, you know, it's within
 5    the range and just trying to make the comparison.  So,
 6    yeah.  I would say yes.
 7  Q.   And let's look at the flow rates for
 8    Segment 6.  The 10 percent, which is just above what a
 9    drought would be for Segment 6, you have that as
10    522 cfs?
11  A.   Yes.
12  Q.   Okay.  And do you recall Mr. Gookin had a
13    baseflow of 86 cfs?
14  A.   For the downstream end of Segment 6b, yes.
15  Q.   Okay.  Would the baseflow be different than
16    the 10 percent duration?
17  A.   Yes.
18  Q.   Okay.  How so?
19  A.   Well, baseflow is the contribution from the
20    ground to the stream over the length of the stream.  So
21    there may be some contributions that are flowing from
22    the ground into the stream.  It's basically the minimum
23    flow, without the input of precipitation or snowmelt,
24    that sort of thing.
25  Q.   Is baseflow reflected on your flow descriptor
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 1    chart here?
 2  A.   No.
 3  Q.   You wouldn't recommend using baseflow as a
 4    flow descriptor for calculating some sort of a depth,
 5    would you?
 6  A.   Yeah, I think that would be indicative of
 7    drought flow, which, according to the Courts, is not
 8    something that we're thinking about, so...
 9        And it seems, you know, if it's 10 percent is
10    the value, so 90 percent of the time it's more than
11    that, I think we're outside the realm of ordinary, or
12    you can at least make that argument.
13        Okay.  Another way to depict those same data
14    is shown in the following slides, and I've got one for
15    each segment.  And what you see on here is I did not
16    plot the 2-year discharge, because if I plot them on,
17    it squeezes everything down and you've got a scale
18    issue and you see things less.  So I printed that value
19    at the top right corner.
20        The top blue line there is the 90 percent
21    flow duration.  In this case, for Segment 1, is 1,452,
22    again, from the gage data plus -- well, no addition
23    there.  And then mean annual flow, median annual flow,
24    so that's the median of the annual flows, if you will.
25    The mean annual flows.  The median daily flow, which is
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 1    the 50 percent, based on all of the days of record
 2    lumped in one big pot, and half of them are above and
 3    half of them are below.  And then the 10 percent, and
 4    that's the same kind of every day goes in there and
 5    then you take 90 percent of the data points are above
 6    it and 10 percent below.
 7        And that's kind of where we're seeing some of
 8    these descriptors.  And I think on the other side, one
 9    thing we sometimes lose sight of is this -- the plot of
10    the daily medians that reflects the seasonality.  And
11    with a river like the Salt River and many other rivers
12    that have title navigability questions, flow
13    seasonality is an important thing.  There's no
14    requirement that the river be navigable every day of
15    every year, but there needs to be a reliable season,
16    and it needs to be not so brief that you couldn't get
17    out and use it.
18        So the distinction there would be between a
19    river like East Verde and the article that you
20    described that SRP submitted recently where the boaters
21    went out to try and catch an East Verde flow and they
22    didn't get there in time.  We've seen similar things
23    with on the Santa Cruz, where someone went out to --
24    you know, you try to go boat that, but you've got to be
25    living in Tucson and have a boat ready and the day off
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 1    to get there, because the flow is not going to last
 2    very long.
 3        And the contrast to that is the Salt River,
 4    where it has a boating season.  In fact, we've heard
 5    several of the other opponents talk about the boating
 6    season on the Salt River.  So it's generally recognized
 7    and commonly understood that there's a seasonal high
 8    flow, and that's what these -- the orange line there
 9    that looks like a mountain, if you will, with some
10    foothills.
11        So we have this March or February to May,
12    February to June, depending on what part of the river
13    you're on, higher flow period, and then again a little
14    boost towards the late monsoon time frame, and then low
15    flows at other times of the year.
16        And you see that same pattern as I move
17    through the other five charts by segment and the data
18    sets as described.  We see that pattern repeated.
19        And I've just now moved up to Slide 91, which
20    is Segment 6.  And that's all I wanted to say about
21    hydrology, and I'm now on Slide 92.
22        CHAIRMAN NOBLE: You're on Slide 95?
23        THE WITNESS: 92.
24        CHAIRMAN NOBLE: Just hoping.
25        THE WITNESS: I slid along pretty
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 1    quickly there.
 2        So are you ready to move to rating
 3    curves?
 4        BY MR. SLADE: 
 5  Q.   Yes.
 6        So it's your opinion that the seasonal highs
 7    are not flood conditions?
 8  A.   Oh, no.
 9  Q.   Okay.
10  A.   They're normal and ordinary.
11  Q.   And have you heard any testimony from
12    opposing experts that would dispute that?
13  A.   I don't recall any.
14        I'm ready to move to rating curves.
15        MR. SLADE: Okay.  And as you're just
16    preparing there, we did make copies of the corrected
17    slides, if parties would like any of those, if they
18    haven't printed those.
19        THE WITNESS: Okay.  So on Slide 92, now
20    we have some flow rates.
21        MR. SLADE: I'm sorry.  Commissioner
22    Allen?
23        COMMISSIONER ALLEN: Is it corrected?
24    It's not what we have here?
25        MR. SLADE: Almost all of the slides are
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 1    what you have there.  There are a few that were
 2    corrected, and we can make sure you have those as well.
 3        You did receive those yesterday, but --
 4        COMMISSIONER ALLEN: Okay.  Never mind.
 5        DIRECTOR MEHNERT: They're in part of an
 6    existing exhibit.
 7        MR. SLADE: Right, Exhibit --
 8        COMMISSIONER ALLEN: C055?
 9        DIRECTOR MEHNERT: 55.
10        MR. SLADE: Yes.
11        COMMISSIONER ALLEN: Got it.
12        MR. SLADE: 398.
13        COMMISSIONER ALLEN: Okay.  Thanks.
14        BY MR. SLADE: 
15  Q.   All right.  Slide 92.
16  A.   Slide 92, the next thing we need to talk
17    about is the rating curves.  So we have the flow rates,
18    and one way of figuring out flow depths for
19    considerations to susceptibility is to look at rating
20    curves.
21        So we had a fair bit of discussion on those,
22    both in Segment 6 and in upstream areas.  Things I
23    would like to say about that in response to the
24    criticisms and other comments that were made on the
25    rating curves is that in Segment 6 Dr. Mussetter was
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 1    thorough enough to go through and re-create the
 2    computations.  So while he may not agree with my
 3    conclusions or perhaps the selection of the n-values
 4    that I used or the relevance of the topographic data,
 5    he was at least able to reproduce the results that I
 6    got back in '92.
 7        So, again, in that sense, we know that
 8    they're error-free in terms of the computations that
 9    were done.  So I'm not trying to trick him into saying
10    that he agrees with everything that I concluded from
11    those, or he might have done it a different way, but he
12    was at least able to reproduce those.
13        Another thing to think about is that, well,
14    how different are the various results?  And I spent
15    some time in the written document that I provided, and
16    it was called Arizona State Land Department Salt River
17    Rebuttal Rating Curves.
18  Q.   And that is C055 -- excuse me, C053 Part 397.
19  A.   And in there I suggest that and show data
20    that the actual differences are not that significant,
21    in most cases.  Most of the difference come in the flow
22    rates that were used, rather than the actual rating
23    curve.  And when you do an apples and apples comparison
24    using the same flows, the differences are not
25    particularly significant with respect to navigability.
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 1        In no case do we see a difference that says,
 2    well, you could take a much larger boat, a deep draft,
 3    heavily loaded keelboat or take barges or something on
 4    the river.  In all cases we're talking about low to
 5    moderately draft boats with moderate loads or small
 6    loads.
 7        So in my view, the differences are not great.
 8  Q.   And, Jon, just so we're clear, when you use
 9    the term rating curves, what does that mean, exactly?
10  A.   A rating curve is a relationship between any
11    number of parameters.  As we're using them in this
12    context, we've talked mostly about developing a
13    relationship between the discharge and the depth.
14        So that's a good question.  In some cases
15    we're talking about average depth, the average over the
16    section, and sometimes we're talking about the maximum
17    depth.  And I've got a slide where we'll show that in
18    just a sec.  So we'll get back to that, but that's
19    basically what we're doing.
20  Q.   Okay, so --
21  A.   So that basically what happens there is, if I
22    have a rating curve, you tell me, hey, at the flow rate
23    of this, what's the corresponding depth?  And you can
24    go the opposite way as well.  I know it's 2 feet deep.
25    Therefore, what would the discharge be?
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 1  Q.   So it's extremely important, obviously, that
 2    you get the flow rate correct, because that's your one
 3    input that you have to determine your depths?
 4  A.   It's extremely important for using a rating
 5    curve.  It's one of the pieces of information that you
 6    would use for making an assessment of susceptibility,
 7    just like rating curves should be just one piece of the
 8    puzzle.
 9  Q.   And do you know if Dr. Mussetter used a
10    natural flow rate?
11  A.   My understanding is he did not make any
12    adjustment for depletions.
13        So on the next slide, 93, I show some
14    comparisons here between the rating curves that were in
15    the original ASLD reports for Segment 2.  In there I
16    had a canyon reach and a -- I forget the other
17    descriptor of what I had; two types of reaches that
18    were typical of that segment.  So we'll call it one
19    produced higher depths and one produced lower depths.
20        And Mr. Burtell used information taken from
21    the USGS gage at Chrysotile and came up with his rating
22    curve, and you see that one of my mine was higher than
23    his and one of them was lower than his and his kind of
24    smack in the middle over the range of discharges that
25    he reported.
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 1        So I'm just kind of -- all this is here is an
 2    apples to apples comparison.  These are not the final
 3    rating curves that I'm using.  I'm just making this
 4    comparison.  And in my mind there, none of the flow
 5    depths get below what could be used in a small boat,
 6    and none of them are high enough that would dictate
 7    that you're using an entirely different kind of boat on
 8    Segment 2.
 9        So while there are differences, we're within
10    the same range.  That's all I really need to say there.
11        In Segment 3 --
12  Q.   So let me pause you there.  For the next few
13    slides where you're showing comparisons of the rating
14    curves, you didn't use those comparison to input a
15    certain flow rate and find the depth from these charts.
16    This is just a relative comparison of how different
17    people plotted the depths versus discharge?
18  A.   I'm just trying to make a comparison between
19    what various experts used.
20  Q.   Okay.
21  A.   In this case, there were two experts that
22    opined on -- with rating curves in Segment 2.  That
23    would be Mr. Burtell and myself.
24  Q.   Okay.  So for the depths that you found and
25    the rating curves that you used to find those, you've
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 1    included those in the recent submission, C055
 2    Number 401; is that right?
 3  A.   Yes, and we'll get to that.
 4  Q.   Okay.
 5  A.   So that's Segment 2.
 6        For Segment 3, on Slide 94, you can see --
 7        And let me back up just one second.  I
 8    noticed this morning, as I was looking at these, I
 9    labeled Mr. Burtell's as "Mr. Burtell-High" or you see
10    in the code there.  And he only had one curve, so there
11    should be no "High" there, that I'm aware of.  Perhaps
12    someone can correct me if I'm incorrect on that, but
13    that's just a mislabel.
14        In Segment 3, Mr. Burtell had data from the
15    at Roosevelt station, which technically is in
16    Segment 4, but it's near Segment 3, and there are
17    probably some similarities in the morphology between
18    that part of Segment 4 and the upper part of Segment 3.
19    Be that as it may, he was, I believe, intending to have
20    that apply to Segment 3.  So I'm taking him on his word
21    for that.
22        And you see that, once again, you know, I
23    have a high and a low.  Mr. Burtell's numbers plot out
24    close to my low, and my high is significantly higher.
25    And a word about that.  So this is one place where
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 1    there is some differences.
 2        Again, what I'm trying to depict in those
 3    original cross sections there was a characteristic of
 4    the entire river.  Mr. Burtell's rating curves are from
 5    the USGS data, which is a near-riffle condition, so
 6    it's more of a limiting cross section, rather than a
 7    depiction of what the entire segment looks like.
 8        So, again, there's a little bit of apples and
 9    oranges again.  So in that case, the high curve on my
10    end would indicate different types of boats could be
11    used.  So there's that difference.  But you see the low
12    ends were, you know, tenths of a foot apart, and that's
13    very close right there.  So a lot of agreement on the
14    low end.
15        There were no other rating curves submitted
16    for Segments 4, or 1, for that matter, and Segment 5.
17    For Segment 5 Dr. Mussetter used cross section 6, the
18    upstream-most one from the Land Department report.  I
19    have no problem with that, but regardless, we have no
20    original data submitted for that, so there's no
21    comparison to make.
22        In Segment 6 --
23  Q.   Jon, let me pause you for a second.  This is
24    one of the slides that was corrected, and you're
25    looking at the corrected slide in your PowerPoint up
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 1    here, and that is Exhibit C055 Part 398, Page 95.
 2  A.   That's right.
 3        So Dr. Mussetter's high numbers are lower
 4    than my high numbers or the Land Department's high
 5    numbers.  But, again, if you look at the low end of the
 6    curve, you know, down near a hundred cfs or so, those
 7    numbers are all within tenths of a foot.  They start to
 8    separate a little bit more as you move upstream, but
 9    the range of those, again, is all -- we're all talking
10    about low draft boats, and we're not talking about
11    something that would be a deep-keeled boat.
12        So, again, I wouldn't call those differences
13    significant with respect to navigability.
14        Dr. Mussetter, as I understand his testimony,
15    also added 4 cross sections that he felt like better
16    depicted a limiting condition, based on steeper slopes,
17    using the 1903 topography.  And so that's his yellow
18    line, was the lowest of those.
19        And, again, these are just -- these are not
20    the full rating curve.  This is just three points of
21    comparison to kind of depict, you know, where we all
22    sat in the range.  Again, I think I've made this point
23    probably more times than needed, but they're close, in
24    my opinion.
25  Q.   So that Slide 95 would include the most
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 1    limiting cross sections that Dr. Mussetter could find?
 2  A.   Right.  And I also have Mr. Gookin's on there
 3    too.  I mentioned that.  But it's almost coincident, in
 4    terms of the depth and discharge, to Dr. Mussetter's
 5    lowest curve, so kind of barely shows up there.
 6    They're written on top of each other.  So Mr. Gookin
 7    had a cross section for the downstream end, what he
 8    called Segment 6b.  Again, in that same range.
 9        So as I mentioned, I think it's important to
10    put rating curves in their proper perspective.  And,
11    interestingly, I thought that the best example of that
12    was from Tyler Williams.  If you remember, he was the
13    guy that had written books on boating in Arizona and
14    has done the Salt River many, many times, very familiar
15    with it, including Segment 1, as I recall.
16        And someone asked him, "Well, so what do you
17    think the depth of the river is," or some question
18    along those lines.  And this is -- and I'll just read
19    his quote:
20        "I mean, putting a depth on any river is sort
21    of an amorphous sort of definition.  I mean, rivers are
22    defined by obstacles, rocks, deep channels, shallow
23    channels, deep channels.  You know, they're dynamic
24    animals.  So to put a depth on a river, it's just
25    really not a logical way to look at it."
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 1        And I couldn't agree more, and I can see
 2    his face and see the kind of confusion in his eyes
 3    as he said, "Well, what do you mean, a depth of a
 4    river?"
 5        Because it's very difficult to say one cross
 6    section describes the entire river.  If you've actually
 7    sat in a boat and gone down the river, your perspective
 8    on the depth is very different.  There are shallow
 9    places.  There are deep places.  You do things slightly
10    different, as a boater, in the shallow places than you
11    do in the deeper places.  You watch out for different
12    things.  You're more alert in some places and less
13    alert in other places.
14        So it's important to recognize what these
15    rating curves are.  In some cases folks were looking to
16    try to find the most limiting cross section, so where
17    were the shallowest depths.  In other places folks are
18    saying, well, what data are readily available, like a
19    USGS gage, that we can go look at and -- and they need
20    to understand, well, what are they measuring there, and
21    why are they measuring those kinds of depths?  Are they
22    trying to characterize the depths of the river, or are
23    they making depth estimates so they can know the flow
24    rate so they can publish what flows happened on what
25    days.
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 1        And, again, we have these areas of agreement
 2    and overlap in Segments 1, 4 and 5, where we have
 3    minimal data that were submitted and basically have our
 4    stuff and nobody else's.
 5        We have also have areas of agreement in terms
 6    of velocity and width.  In no case did anybody come up
 7    with any velocities from a rating curve that suggests
 8    that the velocities are too high to allow boating on
 9    the river.  Similarly with width.  I think everyone
10    agrees that the river's wide enough to get a boat in.
11        So where can we look beyond rating curves to
12    kind of think about how do we characterize what Tyler
13    was talking about there; you know, what is that
14    variable?  How do people experience the river in a
15    boat, and how does that relate to depth and
16    susceptibility?
17  Q.   Jon, let me pause you there.
18        Based on Tyler Williams' quote, is that a
19    reason why the Supreme Court, you think, has said
20    decide each river's navigability based on its own
21    facts, and don't compare it to each other river that's
22    come before it or that may come after?
23  A.   Well, I can't speak for what the Supreme
24    Court thinks, but that sounds like a reasonable
25    interpretation to me.


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


(10) Pages 4777 - 4780







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


Volume 22
May 18, 2016


Page 4781


 1        I know that you go from river to river, and a
 2    single descriptor is not sufficient to describe the
 3    experience of boating it.  Rivers with similar
 4    discharge, you can have very differing experiences of
 5    boating.
 6  Q.   So if you have one river that has, let's say,
 7    a thousand cfs and you have -- you're trying to compare
 8    it to another river that has an average of 2,000 cfs,
 9    could you just look at the 2,000 and say, oh, that's
10    going to be a deeper river, easier for boat travel?
11  A.   I think that would be a very simplistic
12    assumption, and it might be a starting point, but you
13    have to field-check that.  You have to have some
14    measure to see how that translates, because 2,000 feet
15    spread out over 4,000 -- 2,000 cfs spread out over a
16    4,000-foot width is very different than a thousand cfs
17    spread out over 200 feet of width.  And, then again,
18    you add in slope and other obstacles and, again,
19    creates a very different experience.
20        And I would suggest that the biggest
21    difference between the experts that the Commission has
22    heard is their on-the-river experience and their
23    ability to go beyond this is what my rating curve told
24    me, to what it feels like in a boat, as well as the
25    ranges of disciplines considered.
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 1        You know, folks who are -- where their
 2    only -- whose only tool is a rating curve are going to
 3    rely more heavily on the rating curve.  Folks that have
 4    a rating curve and a boating trip down the river have
 5    those two things to look at.  Folks that have
 6    considered in detailed historical record or all of the
 7    historical accounts that have been found have some
 8    context by which to say, well, I know my rating curve
 9    says this, but we know that this kind of boat went down
10    the river.
11        And, generally, you see a difference in terms
12    of reliance on computer models to those folks that have
13    been in the field, who have been in a boat on the
14    river.
15  Q.   So I think you've reviewed this before, but
16    did any of the opponent experts boat the river when it
17    had a near-natural amount of water in it?
18  A.   No.
19  Q.   And it's --
20  A.   None.
21  Q.   -- your opinion that that is valuable for
22    understanding the navigability case?
23  A.   Extremely.  Yeah.  Until you've been around
24    the bend from where you can see it from the bridge, you
25    don't know what's there.
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 1        You can look at the aerial and, as I think we
 2    saw, as you asked in your cross-examination of various
 3    witnesses, "Here's a historical photo.  Can you tell
 4    any how deep that is," and I think in every case they
 5    said no.  So you don't know from looking at aerials how
 6    deep it is.  You don't know what the experience of
 7    getting around rocks are.  You just don't know.  It's
 8    an unknown to you.
 9        Having done it multiple times at different
10    flow rates, you also get a feel for what kinds of boats
11    work best at what situations, what is the influence of
12    seasonality.  I think if you rely solely on reading the
13    boating guide or a website that describes boating, you
14    get a very different perspective then.
15        And that's been my own experience as well.
16    When I started this study back in the early '90s,
17    that's what I had.  And then but I was reading those
18    guides, and they would say, "Oh, you need a minimum
19    flow of X to get down the river," and I would get out
20    there and look at it and go, "Oh, I can get a boat
21    easily down here.  This is -- I'm not sure what they
22    were thinking."
23        And then you realize, well, they might be
24    projecting the experience for someone who's looking for
25    a bubbly whitewater experience, rather than a placid
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 1    ride down the river or a placid trip down the river.
 2    So you understand that when you've seen it at many
 3    different flow rates.
 4        And I think this gets at, also, one of the
 5    differences in the experts.  As I mentioned, I think
 6    that the numbers aren't so different in terms of flow,
 7    and the numbers aren't so different in terms of depth;
 8    but it goes to interpretation.  So, you know, what are
 9    you doing with those depths in terms of your experience
10    in boating.
11        If your definition and your standard of
12    navigability is my bottom of my boat can never touch
13    the bottom of the river at any point, I never have to
14    get out of my boat once, I don't have to line it, I
15    don't have to portage it, I could never get stuck or
16    get -- if that's your standard of navigability, then
17    that leads you to different conclusions.
18        You're not disputing the facts.  You're
19    disputing an interpretation of what navigability means.
20    And those, to me, are more legal questions than
21    questions of expertise.
22        So to get beyond rating curves on Slide 98
23    here, I looked at a number of different things.  So we
24    have historical descriptions.  We know for a fact that
25    ferry boats were out there.  We didn't include those in
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 1    our historical accounts, but they do tell us something
 2    about the river, at least at the point where they're
 3    crossing the river.
 4        We also did extensive field work, lots of
 5    observations, a number of boating trips, considered the
 6    USGS rating curves.  We looked at historical
 7    photographs to get estimates of depths, what the
 8    conditions of riffles looked like.  Looked at
 9    historical maps to try to get the feeling for, you
10    know, what are the canyons like, what are the widths,
11    are there any rapids labeled there.  And then went
12    carefully through all the historical accounts to see
13    what kinds of things they were saying about the river,
14    what their experience was like, particularly where we
15    had more detailed logs of their trips.
16        And that's why I felt it important yesterday
17    to go through some of those historical accounts,
18    because it weaves together with all this other
19    information to make a larger cohesive picture.
20  Q.   Jon, you've already discussed these in your
21    direct testimony.  Are these included here in your
22    rebuttal testimony, to provide some sort of contrast
23    between what opponent experts did?
24  A.   Yes.
25  Q.   Okay.
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 1  A.   I feel like we've provided a very complete
 2    and thorough and multifaceted analysis of what these
 3    depths mean.  We've ground-truthed them.
 4        And then we'll say a few things about beaver
 5    and fish and how the fact that the Hohokam were here
 6    for -- you know, for centuries irrigating off the
 7    river, with very low technology, and what that means,
 8    again, to the likelihood of shallow depth conditions or
 9    deeper depth conditions.
10        One of the ways that we do this is to look at
11    some of the photos, and Dr. Littlefield provided a
12    photo in one of his reports, Figure 59, and he labeled
13    that as being from January 15th, 1901, and that
14    provided the opportunity -- so this is a picture of
15    Hayden's Ferry in Tempe in Segment 6.  Provided an
16    opportunity to know what exactly was the flow rate.
17    We've heard some testimony that says, well, at a
18    thousand cfs or less, Arizona Dam's robbing the river
19    and it's always dry.
20        Well, here's a photograph of the river with a
21    boat in it after Arizona Dam has been in place for more
22    than a decade, and we have USGS flow estimates for that
23    particular day.  254 cfs flowing in on the Salt side
24    and 250 cfs flowing in on the Verde side.  The absolute
25    maximum would be -- down in Tempe would be 504.  And
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 1    that doesn't account for the kinds of losses that some
 2    folks are suggesting would occur between the Salt-Verde
 3    confluence and Tempe.  It doesn't account for any of
 4    the diversions that might have occurred.  So we know it
 5    can't be more than 504.  And yet at 504 cfs it was deep
 6    enough to float and to need the ferry.  So what would
 7    that depth look like?
 8  Q.   And let me pause you one second, Jon.  This
 9    is another one of the slides that you made a minor
10    correction to, and the corrected slide is on the
11    PowerPoint above, and it can be found in C055 Part 398,
12    Page 99.
13  A.   The correction had to do with the high value
14    listed for Dr. Mussetter, and that was the line that I
15    had corrected the labeling on in the rating curve for
16    Segment 6.
17        And in this case, even though Dr. Mussetter
18    tended to use all 10 rating curves in some of his work,
19    these are just limited to his 4 additional new cross
20    sections that he added.  So I felt that was a more
21    correct depiction of what Dr. Mussetter, I believe, was
22    trying to portray there.
23        Again, so we have 504 cfs, and somebody
24    needed to use a ferry at 504 cfs.  And I would imagine
25    that there are other photographs out there in the
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 1    record that have dates on them that show the ferry in
 2    use, and it would be interesting to compare the
 3    condition on those dates, particularly where we have
 4    flow estimates.
 5        So then you take that 504 cfs and say, well,
 6    on people's rating curves, what kinds of depths were
 7    they predicting?  And you can see that there on the
 8    right, and I used Mr. Gookin's curve, Dr. Mussetter's
 9    curve, and the Land Department curves that are listed
10    as Fuller there.  And you see they're all predicting
11    depths that are from 1 to 2 and a half feet, in that
12    range, and I would say they're all low.
13        At 1 feet, there's really no need to use a
14    ferry.  In fact, it would be very difficult to use a
15    ferry.  And what we see there is a fairly wide river, a
16    fairly well-loaded boat.  I would estimate that the
17    ferry, with its load in this case, would be somewhere
18    in the vicinity of 8,000 pounds.  Probably, at that
19    size boat that I'm estimating the size of, probably
20    draw 6 inches, 5 inches, something like that, and for
21    some reason at those -- at that flow rate.  So what I'm
22    saying here is our rating curves should be predicting
23    depths that are -- would require use of a ferry.
24        And one other caveat here I should mention is
25    that Dr. Mussetter and Mr. Gookin or myself were not
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 1    trying to predict the depth exactly at the location of
 2    the ferry.  We were looking at other places in the
 3    river as those being representative.
 4        So Dr. Mussetter, particularly, was looking
 5    for limiting depths.  Clearly a limiting depth would
 6    not be at the ferry location.  So I'm not trying to
 7    mischaracterize what he's doing there; but, again, a
 8    comparison of what the river generally looked like,
 9    boatable conditions at 500 cfs, rating curves
10    predicting values significantly lower than that.
11  Q.   And I believe Mr. Gookin had also stated that
12    the Day brothers would have used the canal because the
13    Arizona Dam would have been in place and it would have
14    taken up to a thousand cfs, and usually in the winter
15    you didn't have a thousand cfs or greater, so there
16    wouldn't have been any water in the Salt River.
17        Was that your understanding of his testimony?
18  A.   Yes, that's correct.
19  Q.   Okay.  And this photo is of the winter 1901,
20    in January, and we see less than a thousand cfs, 504;
21    but yet we see the water's in the Salt River?
22  A.   That's right.
23  Q.   So based on that, is it more likely that the
24    Day brothers used the actual river than the canals?
25  A.   Yes, absolutely.  There would be no reason on
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 1    this day to take a canal and all the troubles that come
 2    with that, that I talked about yesterday, as opposed to
 3    just going down the river.  So it kind of pokes a hole
 4    in his canal use theory with some real data.
 5        Another beyond rating curves thing to think
 6    about is, when you're using the rating curves, I think
 7    it's important to think about the maximum, rather than
 8    the average depths, for reasons that are depicted in
 9    this cartoonized version of a cross section here,
10    somewhat exaggerated to make the point.
11        When you're the experience of a boatman, and
12    if you talk to a boatman, they look for the deepest
13    part of the channel, and that's the part they're going
14    to float on.  The fact that the average depth in the
15    channel is something is irrelevant.  What you need to
16    do is have the maximum or the boating channel depth.
17        So where a rating curve is given as an
18    average depth, I think you need to say, well, that's a
19    lower than would be appropriate for evaluating a
20    boating experience.  Where it's given as a maximum
21    depth, that's more appropriate for evaluating the
22    susceptibility to navigation.
23  Q.   And could that be a reason that some of the
24    opponent experts look at the depths and they say maybe
25    at the average depths there would be difficulties to
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 1    boat; but someone like you or Tyler, Dimock, or Alex
 2    Mickel, who is familiar with the thalweg, the boating
 3    channel, says, no, there's not a problem?
 4  A.   That could be one of the reasons, yes.
 5    Although, it could be just experience in boating or
 6    having seen the river and what it actually looks like.
 7        Other rebuttal issues.  I'm on Slide 100 now.
 8    There were some questions about whether the n-values I
 9    used were low or high.  I included some material in my
10    report, and I won't burden the Commission there, but
11    the methodology we use, our values come in square and
12    in the range of acceptable values for a river like
13    this.
14        And, again, we were trying to predict
15    conditions at low flows, rather than at high flows,
16    where the influence of the channel bed itself is more
17    important.  And I'll just defer to what's written in my
18    report, rather than discuss it more.
19        There was some questions about the accuracy
20    of the map that we used for Segment 6, and that being
21    the 1903 topographic map with the 5-foot contour
22    interval.  I think Dr. Mussetter was suggesting that
23    that kind of contour interval or that map was not
24    accurate enough to produce estimates of depth in the
25    ranges that we're looking at.


Page 4792


 1        And in response to that, basically, the
 2    number one point is, it's the only game in town.  So
 3    your choices of using topography are either to have no
 4    cross sections, no rating curves, no topography, and
 5    skip that part of the analysis; use the 1903 map.
 6        In the lower part of Segment 6, Mr. Gookin
 7    had a map that covered a small portion of Segment 6
 8    that could be used, and which he did, and that's
 9    certainly appropriate.  And I believe that had a 2-foot
10    contour interval down there, so a little more accurate;
11    but, unfortunately, it didn't cover the rest of the
12    reach.
13        You can go to the USGS map, which I believe
14    has a 10 and 20-foot contour interval from 1914, so
15    that's a little further, not as close to the earliest
16    date possible, so it's a little later and a little less
17    accurate.
18        There are 2-foot contour interval maps
19    available for the whole reach, but they're not until
20    the 1950s, I believe, and by that time the river had
21    been heavily mined and channelized and the water had
22    been out of it for many, many years, so you're looking
23    at a very different disturbed condition.
24        So the 1903 map is the best available data.
25    I think it's also important for the Commissioners to
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 1    recognize that use of a 5-foot contour interval is not
 2    unusual in the practice of engineering or floodplain
 3    management.  There's floodplain maps done by the
 4    Federal Emergency Management Agency all over the U.S.
 5    Some of them are based on 10 and 20-foot contour
 6    intervals.  Quite often they're based on 4-foot contour
 7    intervals, and they regulate to the hundredth of a
 8    foot.
 9        So producing a rating curve in the fashion we
10    did for Segment 6 is not unusual in the practice of
11    engineering, and I don't think that's a legitimate
12    criticism.
13  Q.   Either way, Jon, is that one reason why it's
14    important not just to look at rating curves and depths
15    from a theoretical perspective, but also to get on the
16    river and look at the historical descriptions?
17  A.   Yeah, that's my -- that's certainly my view,
18    and that comes from having training in geology.  Rather
19    than relying solely on equations, we like to get out
20    and ground-truth them and see, well, what does it look
21    like based on what I see.
22        So when I see a rating curve that says the
23    Upper Salt River at a thousand cfs is a foot deep, I
24    think, no, it's not.  I've been out there at a thousand
25    feet and dove in in places and couldn't touch the
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 1    bottom.  So that's not my experience at all.  So, yeah,
 2    you definitely need that.
 3        It also suggests, with respect to the
 4    topographic map accuracy, if the maps are not accurate
 5    enough to produce cross sections, then they're not
 6    accurate enough to dispute slope variations in the 4
 7    additional cross sections that Dr. Mussetter produced.
 8        So it's a little inconsistent to say they're
 9    not accurate when I used them, but accurate when he
10    used them to determine slopes.  Be that as it may.
11        There's some suggestion that the rating curve
12    selections were somehow biased or whatnot, and there's
13    really no way to prove that, but I can tell you that
14    that's not the case.  They're just simply spaced
15    throughout the length of Segment 6.  We picked 6 cross
16    sections kind of irrespective of the individual
17    conditions at any one rating.  There was no attempt
18    there at all.  Can't prove that to be the case, but I'm
19    just telling you that's my sworn professional opinion.
20        I would also like to point out something
21    about the accuracy of any rating curve in any hydraulic
22    model.  So, you know, the accuracy of one cross section
23    over a 40-mile reach to depict all the conditions,
24    clearly ridiculous.  You see that in the sentiment of
25    Tyler Williams' comment.
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 1        Even at a single location, a single rating
 2    curve is going to have some scatter in the data.  And
 3    the best example of that is to look at one of
 4    Mr. Burtell's plots that we'll show here in a bit from
 5    the Chrysotile gage.  And you can see that the USGS,
 6    using sophisticated measuring techniques, has depths at
 7    a specific discharge that vary by a foot at their
 8    rating curve cross section.  So the depths over time
 9    are plus or minus a foot for the depths that they're
10    reporting.
11        So rivers change.  Rivers are dynamic, not
12    only in time, but it's very difficult to say a rating
13    curve applies all the time everywhere within a segment.
14        Even in canals, concrete canals, when you go
15    out and you actually do the process of measuring flows,
16    you can see -- I've seen Truckee Irrigation Canal in
17    Nevada depth estimates at the same discharge that vary
18    by 2 feet in a concrete channel for the same discharge.
19        CHAIRMAN NOBLE: Question.
20        THE WITNESS: Sure.
21    
22        EXAMINATION BY COMMISSIONER ALLEN
23        COMMISSIONER ALLEN: How does scour
24    affect the rating curve?
25        THE WITNESS: Scour?
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 1        COMMISSIONER ALLEN: Yeah.
 2        THE WITNESS: So scour is the removal of
 3    bed material by the river processes, a deepening of the
 4    river.  So that would be one.  After a flood you would
 5    expect to see some scour of the channel, or during a
 6    flood particularly, and after the flood there might be
 7    some sediment deposition.  So you could have a
 8    shallower depth at the same flow rate at the peak, at a
 9    higher flow rate in a flood; and then later, the same
10    flow rate after the flood, when the depositions come
11    in, it could be deeper, in terms of stage particularly.
12        If you've seen plots, and I imagine,
13    Commissioner Allen, you have --
14        MR. SLADE: Jon, maybe we ought to slow
15    our pace down a tiny bit.  I'm getting some sighs.
16        THE WITNESS: So when you look at
17    rating curves or plots of channel bed elevation
18    versus water surface, or in some of the sandy western
19    rivers, you see depths during a particular flood that
20    may vary by, you know, 4 or 5 or more feet and water
21    surfaces that are all over the map in those same kind
22    of ranges at the same kind of discharges because of
23    that scour effect.  So very important.  That's a good
24    question.
25        There's also some questions that we were
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 1    refusing to provide source data from our rating curves,
 2    and you got what we have.  Those rating curves were
 3    done in the early '90s.  They were done in a
 4    pre-internet world, at least our access to the
 5    internet.  You know, there was no backup and whatnot.
 6    They're just gone.
 7        So I've submitted what we've got.  Yeah,
 8    that's -- no more to say.  I'm not holding back
 9    anything.  Just doesn't exist.  They were done on
10    software that was in a DOS platform for the Upper
11    River, the Upper Salt.  The other stuff was done with
12    that too, but the files are just gone.  Don't know
13    where they are.  So it's been many years.
14        CHAIRMAN NOBLE: Let's take a break,
15    10 minutes.  We'll come back about 10:15.
16        (A recess was taken from 10:04 a.m. to
17        10:17 a.m.)
18        CHAIRMAN NOBLE: I think we're ready to
19    start, Mr. Slade.
20    
21        REBUTTAL DIRECT EXAMINATION (CONTINUED)
22        BY MR. SLADE: 
23  Q.   Okay, Jon, and we're on Slide 101 of your
24    PowerPoint.
25  A.   Yes, we are.  So here we get to the point of,
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 1    after having some philosophical discussions about
 2    rating curves and whatnot, we get down to the meat of
 3    it and say if you're going to pick a rating curve,
 4    these are my recommendations, looking at discharge
 5    related to the 10 percent flow all the way up to the
 6    2-year flow or 2-year peak.
 7        I would recommend that we use the maximums
 8    for this average versus maximum thing that I showed you
 9    on a previous slide.
10        And in Segment 6 I use the range of
11    Dr. Mussetter's 10 sections, his 4 and the Land
12    Department 6, as I understood the recommendation there.
13    I'm trying to be cooperative there.
14        In Segment 5 I think both he and I were using
15    the cross section 6 from Segment 6 as representative of
16    a rating curve for Segment 5.
17        In Segment 4 used Mr. Burtell's at Roosevelt
18    curve.  I felt like, based on my experience on the
19    river in Segment 3 and 2, that that was more
20    representative of conditions near riffles, so more of a
21    limiting depth, and used that for both Segments 3 and
22    4, rather than the curves that were in the Land
23    Department report.
24        In Segment 2 used Mr. Burtell's mean depth
25    curve, but acknowledging that that is a mean depth and
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 1    that some adjustment would need to be made for maximum
 2    depth.  Based on Mr. Burtell's field cross sections,
 3    saw that the maximum depths was typically about twice
 4    the average depths at low flows.  That may be the
 5    number, but, again, recognizing that these are for
 6    near-limiting conditions, and they're not really
 7    typical of the overall river experience.
 8  Q.   So where Mr. Burtell developed his curve was
 9    actually in Segment 4; is that right?
10  A.   One of his curves.  So his at Roosevelt data
11    was at a station that is located in Segment 4, yes.
12  Q.   He was using it to apply to Segment 3?
13  A.   That's my understanding, yes.
14  Q.   So you have used that to apply to Segment 3
15    and to Segment 4?
16  A.   That's correct.
17  Q.   Okay.  It's right on the border?
18  A.   It's near the border, yeah.
19  Q.   Near the border.  Okay.
20        And Segment 6, where you used Dr. Mussetter's
21    10 cross sections, 6 of those cross sections -- or,
22    excuse me, 4 of those were your own cross sections?
23  A.   4 of those were his and 6 of them came from
24    the Land Department report.
25  Q.   And the additional ones that he included were
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 1    the most limiting cross sections that he could find; is
 2    that your recollection?
 3  A.   That's my recollection of his testimony, yes.
 4  Q.   Okay.  So the depths that you're going to
 5    report include the most limiting cross sections?
 6  A.   I believe so, yes.
 7        And, again, based on the other information
 8    that I considered, I consider those to be limiting and
 9    low relative to the kind of boating that we know
10    occurred.  But be that as it may, it still shows depths
11    that are sufficient for low draft boats, which leads me
12    to the next slide, on Slide 102, and this is just a
13    chart of the depths.
14  Q.   And let me pause you, Jon.  This is also
15    another slide that was corrected, and the correct
16    Slide is Exhibit C055 Part 398-102, and that's the
17    slide that we're looking at in the PowerPoint?
18  A.   Yeah.  I noticed some errors on there when I
19    was checking things on Monday, so I made those
20    corrections.
21  Q.   Okay.
22  A.   Really not much to say.  It's a table of
23    values, and you see those depths.  You can see that the
24    10 percent values are greater than a foot.  The
25    90 percent values are kind of in the ballpark of 3 feet
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 1    or a little bit more.  The medians are, you know, a
 2    foot and a half to 2 and a half feet.  And you also see
 3    that there's a high flow season, generally from
 4    February to May.  And, basically, I took the lowest
 5    value in that time period when the hydrograph started
 6    to rise seasonally and then the peak of it, you know,
 7    so we get the high and the low.
 8  Q.   Which values do you think are helpful for
 9    understanding the common depth of the river?
10  A.   The common depth of the river.
11  Q.   That's a new term I interjected there.
12  A.   No, good.
13  Q.   So let's pull that term back.
14        Which values are helpful for understanding
15    the depth of the river as it would apply to small
16    boats?
17  A.   I think, in fact, we should go back and
18    reread Tyler's comment; that trying to say the depth of
19    a 40-mile segment is just kind of a non sequitur.
20        So if I'm trying to say -- if you put a gun
21    to my head and said pick one value, I would say if
22    you're looking for an estimate of what the -- something
23    near the limiting condition would be for those
24    segments, pick the median daily, and I think that would
25    reasonably depict the kinds of boating that could occur
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 1    a reasonable amount of the year.  So that would be the
 2    median daily entire year for each of those segments.
 3  Q.   Okay.  Can you talk a little bit about what
 4    the high flow of boating season depths are and how
 5    they're represented on here?
 6  A.   Yeah.  So they're depicted as a range,
 7    because during the high flow season, there is a range
 8    of flows.  So the low value would be -- I'm looking at
 9    the hydrograph and saying when does it start to rise in
10    that winter, late winter season, and when does it fall
11    in the spring.  And whichever is lower, I'm picking
12    that and relating it to a rating curve; and then I take
13    the maximum during that period and relate that to the
14    rating curve.
15  Q.   Are those median daily depths for the high
16    flow boating season?
17  A.   Yes.
18  Q.   Okay.  So those are similar to what you see
19    as the median daily, but taken during a certain period
20    of months?
21  A.   Yes.  And then as you say that, another way
22    to characterize that is, if you look at the high flow
23    season and look at the maximum values there, they're
24    all lower than the 90 percent.  So the median daily
25    values fall below that 90 percent value.  So by looking
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 1    at the 90 percent value, you incorporate the seasonal
 2    fluctuation, for the most part.
 3        Okay.  So beyond the rating curve, you think
 4    about is the river susceptible to navigation.  I think
 5    the flow depth is a very important component of that.
 6    It's kind of a binary descriptor.  If you don't have
 7    the depth, you don't have the boating.  So we look at
 8    rating curves and all the other things that I talked
 9    about there.
10        If you want to look at a flow duration, you
11    want to look at the percent of time that the boatable
12    conditions exist.  And the seasonality, is there a
13    regular season of high flow or is there -- if you look
14    at these -- if they were truly erratic and
15    unpredictable and you looked at the seasonal
16    fluctuation, it would either be a straight line or it
17    would look like a sawtooth, go up and down, up and down
18    throughout the entire year.
19        Also, when you're considering susceptibility
20    to navigation, you have to be thinking about a specific
21    boat.  I don't think you can answer the question is the
22    river susceptible to boating without having a boat that
23    it would be susceptible to.  So I'm not understanding
24    answers of opposing witnesses who say, "Well, I didn't
25    consider a specific boat, and yet I'm rendering an
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 1    opinion about whether it's susceptible or not."
 2        And I would say I'm looking at the low draft
 3    boats, maneuverable low draft boats made of wood,
 4    canvas, materials that were available at the time.
 5        And, of course, when you're making that
 6    decision about susceptibility, you have to be thinking
 7    about what obstacles were there at the time when the
 8    river was in its ordinary and natural condition.
 9  Q.   So is it your understanding that none of the
10    opponent experts actually considered a type of boat
11    when they decided that the river was nonnavigable?
12  A.   With the possible exception of Dr. Newell,
13    that was the direct answer that we got, yes.
14  Q.   But Dr. Newell didn't do an assessment of the
15    depths of the river?
16  A.   That's correct.
17  Q.   Okay.  So no one who did an assessment of the
18    depths of the river for the opponents did any analysis
19    to determine if those depths would support any type of
20    boat?
21  A.   A specific type of boat, yes.
22  Q.   Whether it was a small boat or a large boat?
23  A.   Never tied the two together, yes.
24  Q.   Okay.
25  A.   And when I look at the rating curves, as well
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 1    as the other information, my conclusion is, very
 2    specifically, that canoes, canoes of the type that were
 3    available at the time of statehood and before, could
 4    have been used year-round in Segments 2 through 6.
 5        There are, obviously, differences in degree
 6    of difficulty based on rapids, primarily, in the Upper
 7    reaches, but below Segment 2 rapids really aren't an
 8    issue, and we see that both in historic accounts and
 9    our observations today in undisturbed parts of the
10    river.
11        And there would typically be other types of
12    low draft, maneuverable flatboats, so could have been
13    used, susceptible to those kinds of uses.
14  Q.   And that's consistent with what the
15    historical accounts have shown?
16  A.   Yes, it is.
17        And during seasonal periods of high flow, you
18    would have the same kind of boats, obviously, you would
19    take at low flow, but you have a little more water.
20    And I think we heard from experts on our side, who have
21    been down the river multiple times, would suggest that,
22    yeah, you could get bigger boats down it at higher flow
23    rates.  And that's indeed what the experience of
24    Mr. Logan was in his trip when he waited for the spring
25    runoff and took a trip on down.
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 1        And then you get down to Segment 6, and there
 2    the water is relatively placid and they have more flow,
 3    and I think you could get slightly bigger boats with
 4    more load.
 5        And I think another differentiating point,
 6    again, as I've mentioned this a number of times now,
 7    and I'll just briefly go through this, is the
 8    difference between having boated the river and offering
 9    opinions on susceptibility.  Not having been down the
10    river and saying what can go down the river or not even
11    having seen it, in some cases, like Dr. Newell, I think
12    you lend less credence to their opinion about what can
13    and can't happen on a river that they've not seen.
14        Similarly, if you haven't been around the
15    bend and you haven't sat in a boat, it's very difficult
16    to have a solid opinion about what can and can't happen
17    on the river.  And you use that experience to interpret
18    the kind of information, the mathematical information,
19    that you're getting out of your rating curve.
20        One thing I find consistently among the
21    experts who have been on the river in historical
22    accounts is that none of these following obstacles
23    prevent navigation on the river:  Nobody -- they report
24    having seen riffles, riffles and rapids, but navigate
25    through them, pass them.  In some cases, in rare cases,
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 1    lining them, for whatever reason they decided to do it.
 2    Nobody reported any problems with beaver dams, with
 3    braiding, with marshes, flash floods, or with any kind
 4    of flow that somehow might be considered erratic,
 5    according to people who qualify themselves as experts
 6    in boating in any of the historical accounts.
 7  Q.   So there was some testimony, I believe from
 8    Mr. Gookin, about marshes on the river.  Did you find
 9    any evidence in the record to support that there were
10    marshes on the river that would have impeded
11    navigation?
12  A.   Well, again, terminology is important.  So it
13    depends on what you mean by on the river.  If, by the
14    river, you're including what I would call the
15    floodplain, the Ingalls surveys references some low and
16    swampy land under Tempe, and there may have been other
17    places as well that were low within the floodplain.
18        The maps that Ingalls drew themselves don't
19    indicate any marshes or -- along the corridor of the
20    low flow channel itself.  They draw it as a two-line
21    stream bank, that doesn't indicate that that would be a
22    problem.  Nor did any historical account say, boy, we
23    got to this point and we were in a marsh.  Nor did any
24    historical description of the channel itself say, yeah,
25    it's -- like, for instance, Bartlett, who said it was,
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 1    you know, 2 feet deep and several hundred feet wide for
 2    the next hundred miles or so, you know, he didn't say
 3    except for the place where it was marshy.  We don't see
 4    anything like that at all.
 5        With regard to rapids and riffles
 6    specifically, I think some of the experts counted up
 7    rapids and counted up riffles.  And I'm not aware that
 8    that -- in any of the court decisions that I'm familiar
 9    with or any of the cases that I've worked in, that
10    rapids were certainly accounted for in the discussion,
11    but there was no case where I saw where someone said,
12    well, there's a rapid on this river; therefore, it's
13    not navigable.
14        And certainly it doesn't apply to Segments 5
15    and 6.  There are some riffles in Segment 5, one weak
16    rapid in there that's named.  And then Segment 6, we
17    know of no rapids at all.  There are a couple of places
18    where the flow accelerates in the undisturbed portion.
19        And then in the accounts that we heard of and
20    the pictures that we've seen, you don't see pictures of
21    rapids, with the possible exception of the Tom Rains
22    account, where there's ten-year-olds or nine-year-olds
23    or something stole a boat and it describes them
24    negotiating the shoals, which I guess someone could
25    interpret as being a rapid, but it certainly wasn't so
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 1    difficult that a couple of children in a ferry boat
 2    couldn't get their way through.
 3        And, again, I point out that for downstream
 4    travel rapids really are not an issue.  They're some
 5    work to get up when you're going upstream, which
 6    explains why most of the traffic has been in the
 7    downstream direction.
 8        And, again, the meaning of the rating system,
 9    when it's rated V or below, it means that it's
10    boatable.  VI are unboatable.  The difference is the
11    difficulty and the skill needed and the consequence if
12    you have a problem.
13        And there are many boating guides available
14    for Segments 2 and 3 of the Salt River.  The existence
15    of a boating guide seems to imply that boating is
16    expected and that they expect you to get through the
17    rapids and have a successful trip.
18        Rapids and riffles do impact the boat type,
19    to some degree.  So you're clearly not going to take
20    the Queen Mary down the Salt River Canyon, but you are
21    going to take small, maneuverable boats that have low
22    drafts.  But your heavy-loaded, deep draft boats,
23    you're typically not going to take them down through
24    the kinds of rapids that we have on the Salt River.
25  Q.   Jon, there was a question, I believe, that
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 1    came up when I was talking with Mr. Burtell about
 2    where, exactly, you got your classification for the
 3    rapids.  Did you come upon that from the Salt River
 4    Canyon Wilderness Boating Map from the Forest Service?
 5  A.   Yes.  So in my original presentation, there
 6    were slides included with rapids, and I had pictures of
 7    the actual rapids classifications, documents that I
 8    used.  And I believe I referenced those in my
 9    testimony.
10        There's several different sources.  One
11    that's not in the presentation that I used was -- oh,
12    it's Duwain Whitis, and he has a coauthor.  It recently
13    came out from RiverMaps.  I also consulted that, but
14    it's essentially consistent with the Forest Service
15    map.  And those are all disclosed and they're in the
16    record.
17  Q.   So for Segments 2 and 3, we can safely assume
18    that those rapids are based off the Salt River Canyon
19    Wilderness Boating Map?
20  A.   Yeah.
21  Q.   And that's Exhibit C043 Part 370.
22  A.   That's correct.
23        Slide 108, another way to consider what
24    impact the rapids have on navigability is to listen to
25    what the people that have actually boated it say.  And
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 1    none of them reported having any significant issues in
 2    Segments 3 through 6.
 3        And there are some larger rapids in
 4    Segment 2, but none of them indicated they were
 5    particular problems that couldn't be surmounted
 6    either by running or portaging or lining, depending on
 7    the flow rate and the boat type and what the day was
 8    like.
 9        And they're boated at a wide range of
10    ordinary discharges within that ordinary range.
11        Segment 109.  Not segment 109.  Page 109,
12    Slide 109, first of all, once again, the river is not
13    braided.  We heard some expert testimony suggesting
14    that there's a couple of splits here and there and that
15    made it braided.
16        Be that as it may, none of the people that
17    have boated the river, none of the experts who have
18    boated the river reported any problems with figuring
19    out which split of the split flow or the split and
20    rejoin a short distance later, which way to go.
21        And thousands or tens of thousands of people
22    have boated the Segments 2 and 3 over the years, and
23    there's not a big pile of bones out there where people
24    have stopped and died because they couldn't figure out
25    which way to go.
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 1        Occasionally you pick a wrong channel.  You
 2    stop and you learn for next time.  But these are not
 3    insurmountable or even significant obstacles at all.
 4    Every one of the braids identified by Dr. Mussetter and
 5    Mr. Burtell are routinely boated, without difficulty.
 6        None of the historical accounts mention any
 7    of problems with that due to braiding.  And I should
 8    also point out that field experience, those who have
 9    been on the river will tell you that the splits are not
10    necessarily shallower.  We've heard some discussion
11    about that, and I think I talked about that a little
12    bit yesterday, so I won't repeat myself.
13        Again, marshes, you asked me that question
14    just a second ago, and, again, we don't report any
15    problems with that, so I can skip past Slide 110.
16        Slide 111, we talked about it, and I think
17    Mr. Gookin brought up the point of flash floods being a
18    problem on the Salt.  Certainly not in Segment 6, where
19    he was -- the bulk of his testimony was focused.  It's
20    just not the type of river where flash flooding is
21    really conducive to -- the floodplain is too wide.  The
22    watershed is too large.
23        Certainly there are floods that occur, and
24    some of them have relatively rapid rise times compared
25    to, say, the Mississippi or something, but not what I
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 1    would consider flash floods where the mythical wall of
 2    water might be charging down the Valley of the Sun
 3    here.
 4        In Segment 1 through 4, because it's in a
 5    canyon, you might have a tendency to see flash floods
 6    more likely to be coming out of a side canyon, that if
 7    you happened to be there at that particular moment, I
 8    think most boaters would view that as a lucky
 9    experience and take some pictures and get a lot of
10    internet hits; but those are extremely rare situations.
11    The likelihood of seeing one is rare.  I have never
12    heard of any account of any boater, in the tens of
13    thousands of boaters, who have had problems with flash
14    floods that caused their trip to stop.
15        There have been times in the commercial
16    outfitters where they've not run trips because the
17    river had come up, but that was more of a case where
18    you looked at the river and go, oh, not today.
19        So flash flooding really is not an issue,
20    and, generally, the solution is you wait it out.  So...
21  Q.   So if you're thinking about a historical boat
22    and a boater with valuable goods traveling down any of
23    these segments, would flash floods be a reason that the
24    river is not navigable?
25  A.   Oh, no.  No, no.  First of all, they're
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 1    extremely rare.  They're outside of the ordinary range.
 2    And, yeah, like I say, I just -- we know of no accounts
 3    where that's been a problem for anybody on the Salt
 4    River, Segments 2 through 6.
 5        The discussion, again, about erratic, the
 6    term erratic, as I pointed out in my direct testimony
 7    and rebuttal to some of the things that Dr. Littlefield
 8    said, it may have been erratic from the perspective of
 9    an irrigator frustrated that there was lots of flow in
10    the river when they didn't need to irrigate and there
11    was less when they did.  Certainly that would be an
12    accurate descriptor.
13        But from a boater's standpoint, within the
14    range of ordinary flow, all of the range within the
15    ordinary range as I defined it, those are all boatable
16    flows.  So with the kind of boat types that I'm talking
17    about, it really didn't matter whether it went up or
18    down.  You're still going to go out and boat it.
19        Beaver dams, we've got a couple of things to
20    talk about with beaver dams.  This was a problem
21    alleged by Mr. Gookin, primarily.  The actual experts
22    with expertise in beaver, we heard from -- oh.
23  Q.   Dave Weedman?
24  A.   Dave Weedman.  Thank you.  Sorry.  The first
25    thing to go is the memory, right?
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 1        Dave Weedman, we heard his testimony.  He
 2    said it was very unlikely that we would see beaver
 3    dams -- he was from the Game & Fish Department. -- that
 4    we would see beaver dams on the Salt River because of
 5    the size of the river and because of the size of
 6    floods.
 7  Q.   So Dave Weedman didn't testify in these
 8    current hearings, but he's testified before?
 9  A.   I believe his testimony has been entered as
10    evidence.
11  Q.   Okay.  And he also has an affidavit that's
12    also in evidence --
13  A.   Yes.
14  Q.   -- if you recall?
15  A.   Yeah.  Right, so that's what we heard in
16    terms of likelihood of their being beaver dams on the
17    Salt, particularly the Lower Salt River.
18        We have the boaters' opinions in the
19    Segments 1, 2, 3, where the river is relatively
20    undisturbed.  I think there's consensus on that, and
21    nobody's ever seen a beaver dam crossing the river up
22    there.  They've seen beaver sign, so chewed trees and
23    whatnot, but no beaver dams.
24        None of the historical accounts describe any
25    problems with beaver dams on the Salt River, and we
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 1    also know from expertise that beavers don't need to
 2    have dams.  They build dams to raise the water surface
 3    to create a more favorable habitat for themselves, for
 4    protection, for ease of moving sticks around so they
 5    can eat them.  That's the layman's description of that.
 6        So, and yet there's this persistent opinion
 7    that there were lots of beaver dams, particularly in
 8    Segment 6.  I believe Mr. Gookin -- I'm sorry, I'm
 9    going to move to Slide 113 here and a few other.  I'm
10    getting ahead of myself here.
11        We do know that there were beaver found in
12    the Salt River, that beaver do live in Segments 1
13    through 3 and 5, and even in 6 today there are still
14    some beaver.  I believe there's beaver in Town Lake in
15    Tempe.  So we've seen beaver sign, but, again, no dams
16    are seen.
17        For small, low draft boats, they're simply
18    not an obstruction.  We hear that from the boating
19    experts.  And even though there's beaver trapping going
20    on as late as the Day brothers' trips on the Salt River
21    and other rivers in Arizona, again, we don't hear in
22    those accounts of any problems with getting past beaver
23    dams on the Salt.
24  Q.   So how is it possible -- and I think you'll
25    describe this a little more.  How is it possible that
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 1    you can have beaver trapping, but not beaver dams
 2    across the channel?
 3  A.   Beavers live on the bank in those cases.  On
 4    larger rivers they tend to live -- they're
 5    bank-dwelling.  They dig holes there.  They don't need
 6    to build a lodge in a river.  They don't need -- the
 7    depths are sufficient of the river already, so there's
 8    no need for them to go through the energy of felling
 9    trees and creating dams to raise water surface
10    elevations.  That's what the experts have told us, and
11    that's consistent with our observations.
12        And yet on Slide 114, you see this opinion
13    that numerous beaver dams existed in Segment 6, I think
14    he said one every few hundred yards at one point and
15    one there would be hundreds of beaver dams; and that
16    they're similar to diversion dams; and that's what
17    created the marshes along the Salt; and that they still
18    exist on the Salt River, which is true; and that beaver
19    dams, they needed to create this -- the dams are needed
20    to create depths of 3 feet.
21        I would note that also in his testimony and
22    evidence, Mr. Gookin suggested that because the Lower
23    Salt, the Segment 6, is highly braided, that flow
24    depths couldn't get more than a few inches because they
25    would spill into adjacent channels in the floodplain,
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 1    creating this braided condition.
 2        And I found that to be inconsistent with the
 3    ability of beavers to create depths of 3 feet.  So if,
 4    by raising the water surface elevations, we spread the
 5    river out over across the floodplain, there would be no
 6    lateral containment or no ability to achieve depths of
 7    3 feet if that were the case.
 8        So it's one or the other.  He has to pick
 9    whether he wants it to be braided or whether he wants
10    to have 3 foot depths for beaver dams.
11        The fact that there are beaver dams that
12    still exist in the Salt River, yes; but they're down in
13    Segment 6 and they're on the effluent-dominated
14    portions of the reach.  They're not representative of
15    the ordinary and natural conditions of the river.
16  Q.   There's no flooding that comes through at
17    that point, generally speaking?
18  A.   No.  Floods are severely limited down there.
19    The river is managed to minimize floods.  There are
20    still floods that come through, but not nearly with the
21    frequency that they once did.
22  Q.   And is there less amount of water coming
23    through there today?
24  A.   Yes, clearly.  The volume's substantially
25    reduced.
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 1  Q.   So that would provide a reason for beaver to
 2    build a dam today?
 3  A.   Yes, and there's small channels in which the
 4    beaver could reasonably span the channel and create a
 5    dam.
 6        The similarity of beaver dams to diversion
 7    dams is tenuous at best.  Of course, diversion dams are
 8    manmade, and they're not part of the ordinary and
 9    natural condition.  That's the primarily difference.
10        Diversion dams are anchored artificially,
11    typically with, you know, driven piles, either wood or
12    steel.  They're anchored with wood and dirt.  Beaver
13    don't have piles and dirt and rock technology, unlike
14    us.
15        Beaver dams also are designed to overtop, so
16    they span the river and the water flows over the top
17    and through them; whereas diversion dams can span the
18    river, but they can also be located in a portion of the
19    river where they just need to siphon off a side
20    channel.  So often they're located in locations where
21    you're not really increasing the depth.  You're just
22    pushing it off to the side and into a canal; where the
23    beaver dams are tended to be built in shallow areas
24    where they're trying to raise the water surface
25    elevation.  So they're kind of put in different places
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 1    as well.  So the similarity there is not much.
 2        In terms of a boating experience relative to
 3    that, a lot of diversion dams, you just go around them
 4    or you go through the sluice.  That's been my
 5    experience on the Verde, where diversion dams are.
 6    There are a number of those.  In some cases you carry
 7    around them.  Whereas on a beaver dam, typically you're
 8    talking about a low-velocity portion of the stream.
 9    It's narrow.  We described this in detail in other
10    testimony.  You pull the boat up the side of it, lift
11    it up onto the dam or slide it on the dam, if you're
12    not going to run it, and then slide it down the other
13    side and climb back in and keep going.  So the
14    similarity there is quite tenuous.
15        The idea that there could be hundreds of dams
16    in Segment 6 stretches credibility.  I took
17    Mr. Gookin's cross sections from 6b and said, okay,
18    well, how would a beaver go about creating this pool of
19    3 feet deep water?  And if you look at his rating cross
20    section --
21  Q.   This is Slide 115.
22  A.   We're on Slide 115, correct.
23        In order to get to just the depth of 3 feet,
24    it would be a thousand foot wide beaver dam, according
25    to his cross section.  And if we say, well, the beaver
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 1    wanted a little area of more than 3 feet and say the
 2    dam would be 3 and a half feet, in order to create
 3    enough area so there would be a greater than 3 feet
 4    zone, it would need to be even more, at 1,800 feet.
 5        I'm unaware of any 1,800 foot wide beaver
 6    dams anywhere spanning a river channel, so that seems
 7    like an impossibly long length.  And you think about a
 8    30-foot tree, it would take 60 30-foot trees end to end
 9    just to get across 1,800 feet.  If you assume they
10    needed some overlap in order to provide some stability,
11    so if you put a tree in a river and there's no overlap,
12    nothing to anchor it, it's going to float on
13    downstream, you would need many more than a hundred or
14    a hundred trees to get across.
15        Let me get the exact number here.
16        A hundred trees.  It would take a hundred
17    trees to span that channel just one time.  And if you
18    needed enough trees in there to actually build a dam
19    with a base and a top to it, I estimated that you would
20    need -- I'm sorry.  Did I write this down here?
21  Q.   Is it 170 trees, that you have on the slide,
22    needed per dam?
23  A.   170 30-foot trees or 41,000 trees if they
24    were every couple hundred yards, as suggested.  So
25    41,000 trees in Segment 6, if those trees were spaced
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 1    20 feet apart on both banks, that would be trees 3 feet
 2    deep away from the bank.  Every one of them would be
 3    felled to build that many dams.  That's just an
 4    impossible number of dams.
 5        So what he suggested is clearly beyond what
 6    the river would support.  And there really is no need,
 7    because we know, from looking at pictures and reading
 8    descriptions, that the river typically had depths that
 9    would be supportive of beaver without dams.
10        On Slide 116, turn to the question of is
11    Segment 5 in its ordinary and natural condition today.
12  Q.   And why is this important to consider, Jon?
13  A.   Well, it's important because we are able to
14    go out and look at Segment 5, and it's nice to know --
15    and the upper portion of Segment 6, and say, well, are
16    we looking at or boating on or experiencing the river
17    as it existed in its ordinary and natural condition, or
18    has it changed substantively since that time.
19  Q.   So where boating occurs, we're trying to be
20    consistent with what PPL Montana has directed the
21    parties to do, which is determine if boating is
22    occurring in a substantially similar river?
23  A.   That's correct.  Yeah.
24  Q.   Okay.
25  A.   So there's a couple of things that have been
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 1    suggested.  That the channel bed was sandier in the
 2    past.
 3        And on the slide here, on Slide 116, I've
 4    identified Dr. Mussetter by Mus and Mr. Gookin by Gkn.
 5        That it was less stable in the past; that the
 6    channel has degraded or scoured, and so it's deeper and
 7    narrower than it was; that the channel is more of a
 8    single thread channel now than it used to be in
 9    Segment 5 and the upper part of 6; the channel has
10    moved locations, the boating channel is not in the same
11    place it was prior to human impacts; that the channel
12    slope has changed; and the vegetation along the stream
13    is now more dense than it used to be; and that the
14    hydrology has changed.
15        And my initial evaluation of all of those,
16    based on my consideration of the evidence, is in the
17    last column there; that some of those things are
18    possible, but there's no evidence to suggest that there
19    are; some of those things are true, for instance, the
20    hydrology; and some of them are really not relevant to
21    the question of navigability.  And I'll take each of
22    those in turn as we move to later slides.
23        So it matters for a couple of reasons.  One
24    is because we want to know how do we consider the
25    modern boating record.  It makes a difference to the
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 1    relevance of the trip where we took the Edith down,
 2    which was a replica of a historic boat.  And it also is
 3    relevant to our field observations.
 4        Whether it was sandier in the past, it's
 5    possible that less sand exists in the channel right
 6    now.  My observations on the ground of boating and
 7    being in that reach and actually scuba diving in
 8    Segment 5, looking at the bed, is that it's probably
 9    rockier than Segment 6 ever was, but it's not
10    significantly rockier than, say, Segments 2 and 3.  So
11    near canyon reach, it may be slightly rockier, but we
12    don't have any evidence or observations there that
13    suggests this is how sandy it was.
14        So from a boater's perspective it's easier to
15    boat over a sandy bed channel than a rocky bed channel.
16    Rocks stick up.  They're harder.  So if it was sandier
17    in the past, it was probably easier -- it was easier to
18    boat.  But, again, we don't have any evidence to say
19    one way or the other.
20        Was it more or less stable?  Again, the kind
21    of stability differences that we're talking about, the
22    river channel may move from time, if that's what's
23    meant by unstable.  That's probably not a proper
24    description of an Arizona river, certainly.  The low
25    flow or the boating channel will move from time to
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 1    time.  That's a characteristic of the Colorado River,
 2    which is navigable.  So that's kind of irrelevant for
 3    the question of navigability, the fact that the low
 4    flow channel can move around, where it might have been
 5    stable.
 6        Let's move to Slide 117 and talk about the
 7    hydrology for just a second.  There certainly has been
 8    some change in the seasonality of runoff with the
 9    upstream dams.  They're designed to store water and
10    release it for municipal and irrigation uses, and
11    typically the greatest demands are in the summer.  So
12    it shifts the high flow season from what was primarily
13    winter to now primarily summer.
14        The median daily rates are similar between
15    the shifted high flow season and what was originally
16    there.  The annual median rate does increase, because
17    there's a longer period of release than would have
18    been.  So the high flow period now under release
19    conditions is longer than the high flow period would
20    have been under ordinary and natural conditions, by a
21    couple of months.
22        Another difference is the low flow season
23    goes to near zero.  So today it's very difficult to
24    boat when the river is turned off, primarily in the
25    wintertime; whereas in the past the low flow season was
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 1    still boatable by small boats.
 2  Q.   Dr. Mussetter, his testimony was consistent
 3    with that when he went out to the river at 8 cfs,
 4    right?
 5  A.   That's right.  And that was my experience
 6    when I went out around 10 cfs, or whatever it was when
 7    I was out there.  So it's -- I boated.  I measured it
 8    out and I boated.  I was in my canoe 80 percent of the
 9    time, 81 percent of the time, but the riffles were --
10    some of the riffles were very shallow and we dragged
11    through those.
12  Q.   And you wouldn't expect to see flows that low
13    during the natural and ordinary condition of the river?
14  A.   No.  We're estimating the 10 percent low
15    being around 224 cfs, according to our recommended flow
16    rates.  So there's a big difference in the river
17    between 8 cfs and 224 cfs.  I personally have boated in
18    my canoe and my kayak at different times at 90 cfs, and
19    I didn't need to get out of my boat once between the
20    put-in below Stewart Mountain and Granite Reef.
21        There's also an impact on the floods, as I
22    mentioned just a minute ago in talking about Segment 6.
23    In general, the flood peaks and volumes are reduced.
24    Floods are not eliminated, however.  There still are
25    some floods, and I'll show you some slides to
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 1    illustrate these principles that I was just talking
 2    about.
 3        Slide 118 shows the change in seasonality.
 4    The blue is our reconstructed predam hydrograph
 5    showing the median daily discharges, and that's the
 6    jagged line with the high flow period that curves
 7    around March to May.  And then today, in the orange or
 8    copper color there, is the median daily discharge
 9    hydrograph below Stewart Mountain for the modern period
10    of record, which is postdate Stewart Mountain.  I think
11    it starts in 1935, something like that, around that
12    time frame.
13  Q.   So this shows what you were just previously
14    explaining, which is the current hydrograph, which is
15    in orange, goes down to nearly zero or zero on either
16    end of the graph there; is that right?
17  A.   That's right.
18  Q.   Okay.  And you don't see that condition
19    happening in the reconstructed natural hydrograph,
20    which is in blue?
21  A.   No.  So their lows are lower.  Their highs
22    are actually a little lower, but the duration of their
23    highs are longer in modern release period.
24        So in my mind, it's a shift of seasonality,
25    but there's still a high flow period, so...
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 1        If we look at the flood record, this is just
 2    a plot on Slide 119 of each year and the highest peak
 3    flow rate, instantaneous flow -- peak flow rate for the
 4    year.  And you can see that in the postdam period there
 5    have been one, two, three, four, five, six floods above
 6    30,000 cubic feet per second and another five above
 7    10,000 cubic feet per second.
 8        So floods do still make their way down there.
 9    Particularly 1978, '79 were large flow years where you
10    had some decent-sized peaks, one that exceeded
11    60,000 cubic feet per second.
12        So the answer to has the hydrology changed,
13    yes; but it hasn't really changed in the sense of it's
14    created flow conditions that would -- flow rates that
15    would not have existed prior to the management of the
16    dam.
17        Moving to Slide 120, another way to determine
18    is this stream in its meaningfully similar condition,
19    has it changed, is to look at the channel pattern; and
20    the simplest way to do that is just to look at an old
21    map.  We have a map from 1903 and we have a map from
22    2015, both created by the Federal Government.  If you
23    look in the upper right above here, you can see that
24    essentially the pattern is the same.  It's primarily a
25    single channel.  There are some splits here and there.
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 1    I counted and measured the splits, and in 1903,
 2    17 percent of the Segment 5 had a split channel in it.
 3    In 2015 it was 12 percent.  I would not consider a
 4    5 percent variation there to be significant at all.
 5        We can also compare on this graph to look at
 6    the channel position.  And as you look in the upper
 7    right there, from this slide that was produced
 8    previously -- I believe this was Slide 95 in my
 9    previous report. -- you can see that the position is
10    nearly identical; that, yeah, there are some spots
11    where it's moved a little bit, but from a boatman's
12    perspective, if the channel's moved even a few hundred
13    feet in one direction or another, as long as the low
14    flow geometry is about the same, which that's what it
15    appears to be, it makes no difference to whether it's
16    boatable or not.
17        So channel positions change.  We know that
18    from the Colorado River, which is navigable.  We know
19    that from the Mississippi River, where the channel
20    position changes from time to time in response to
21    flows.  It's kind of irrelevant and not a significant
22    change at all.
23  Q.   Jon, you've done some work on the Colorado
24    River; is that right?
25  A.   Yes.
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 1  Q.   Is it your understanding that there's
 2    actually a piece of land that Arizona owns in
 3    California today because of the avulsion of the river?
 4  A.   There's a piece of land that's on the west
 5    side of the river because of avulsion, yes.
 6  Q.   And that's Arizona Land Department land?
 7  A.   Yes.
 8  Q.   Okay.  So that's where the river used to go?
 9  A.   Yes.  Yes.
10  Q.   Okay.  Do you know how far that avulsion
11    occurred or the channel migration in that instance?
12  A.   It's a big chunk of land, but other than
13    that, I can't give you acreage or distances.  We're not
14    talking about tens of feet.  We're talking about
15    thousands of feet.  So...
16        Yuma Island, I believe they call it,
17    something like that.
18        Yeah.  So another thing, way to look at
19    whether the channel has changed or has there been a
20    change in width, there's been some suggestion that the
21    channel has significantly narrowed.  If you go out
22    there today, a narrow river is not a problem with
23    respect to boating.  So whatever narrowing has
24    occurred, it's not a narrow river today.  If you go out
25    there on a Saturday or a holiday weekend, you'll see
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 1    many people floating down side by side, with plenty of
 2    room for lots of people.  So narrowing is not an issue.
 3        In both cases, the old map and the newer
 4    maps, both map the river with the same symbol.  Rather
 5    than using a single blue line, they map it as a blue
 6    zone, which indicates that it has a significant width,
 7    measurable at this map scale, which is 1 to 24,000.
 8        So my conclusion there is there has been no
 9    significant change in width.  And there's some field
10    ways to look at potential width changes as well, that
11    we'll go through in just a minute.
12        Moving to the next slide, 121, we'll talk
13    about the bank vegetation.  There's been some
14    suggestions that the bank vegetation is substantively
15    different.  And it's important to recognize that bank
16    vegetation changes along arid region streams in
17    response to flooding and wet periods and dry periods
18    and, also, through invasive species that have come in
19    here.
20        So we look at a 1934 aerial and a 2010
21    aerial.  These were from Dr. Mussetter's presentation,
22    his Slides 98 and 99.  And, indeed, there has been
23    increase in plant density, particularly in the
24    floodplain; much less so along the banks themselves.
25    The bank vegetation is about the same, and we see that
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 1    more deeply looking in, zooming in on this photograph
 2    and these locations.  You don't see a significant
 3    increase in the amount of vegetation that appears along
 4    the actual bank line.  So we didn't see that.
 5        Mr. Gookin provided on his Slide 215 a
 6    reproduction of some historic matching photographs from
 7    Webb and Betancourt, on Page 324 of their report, I
 8    believe.  Well, they're in the record because they're
 9    in Mr. Gookin's report.  And one of the first
10    photographs is from September 9th, 1938 at 2,390 cubic
11    feet per second, and then another one from March 7th,
12    after the '78 and '79 floods that occurred, one of
13    which was a large flood.  And you can see in that case
14    there was much less bank vegetation because of the
15    floods.  So at least in 1978 and '79 there was not an
16    increase in bank vegetation.
17        Also, you note that the channel width there
18    is a reflection more of the discharge than any change
19    in the geometry of it.  The alignment's practically the
20    same.  This location is downstream of Stewart Mountain
21    Dam.  The dam, not the gage.
22        You can also go out there and look at it
23    today.  We have an old photograph, that was previously
24    in my presentation, from 1908 at the Salt-Verde
25    confluence, some folks in a rowboat, four people in a
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 1    long rowboat pedaling along there, with a dog on the
 2    shore.  We've seen and talked about this a little bit,
 3    right at the Verde confluence.
 4  Q.   And let me pause you there, Jon.  This is
 5    another slide where there's an additional photo that's
 6    been added, and this is now we're looking at Slide 123
 7    from C055 Part 398.
 8  A.   Yeah.
 9        And so I looked through my records and found
10    a photograph in that same area of the trip I took that
11    was about 10 cfs, and then it bumped up to about 280
12    below the Verde confluence.  And, again, you don't
13    really see a change in the character of the river in
14    that location.  It's a placid river.  You know, the
15    boating experience looks about the same in the two
16    canoes.
17        There's some big trees along the bank and
18    there's some brushy trees along the bank.  There's some
19    sandy areas and some rocky areas on the foreground
20    where the dog is standing.  And you see the same kind
21    of thing if you go out there today.  So not a huge
22    increase in the amount of vegetation.  There's clearly
23    more tamarisk since that came in in the '30s, but the
24    banks and tree line, it doesn't seem to be particularly
25    narrow there at all.
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 1  Q.   Are there fewer cottonwoods in Segment 5?
 2  A.   I didn't do a -- there still are cottonwood
 3    and sycamore along the river.  I didn't do a count and
 4    would have no way of counting them up in the historic
 5    period, but they're still there.  There are a lot more
 6    tamarisk, particularly as you get down closer to
 7    Granite Reef Dam.  Around the bend from, I believe
 8    that's called Red Mountain, there right above my son
 9    Nathan's head, you get down below there and the
10    floodplain in particular is very choked with tamarisk.
11    That's in the backwater of Granite Reef.
12        Another way to look for, you know, the change
13    is to go out and look at some of the classic indicators
14    of postdam degradation.  So if you crack open a
15    textbook and say what happens downstream of a dam,
16    deepening is one of the things that the textbook will
17    tell you that could be expected.
18        Some of the things that -- those kinds of
19    indicators that you would expect to see are just not
20    found in Segment 5.  Those include something called a
21    perched channel.  So if you look at where the split
22    flow channels used to be and are now a single
23    channel -- there's one just upstream of the Verde-Salt
24    confluence. -- those perched -- or those channels that
25    were now not actively part of the low flow channel are
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 1    marsh -- low marshy areas.  They're not significantly
 2    raised above the existing channel bed.
 3        Another thing you might see is something
 4    called a hanging tributary.  So where streams have
 5    rapidly degraded downstream of a dam, the tributaries
 6    come in, and instead of joining at grade, you know, bed
 7    to bed, they come in above and then drop over in a
 8    little waterfall or into the river.  You don't see
 9    anything like that.  The tributaries all join at grade,
10    so they match bed elevation to bed elevation.
11        If the river's been extensively deepened, you
12    would obviously expect to see extensive cut banks or
13    eroded banks with vertical bare banks with trees
14    falling over and material falling in.  And you don't
15    see a lot of that.  The vegetation, bank vegetation,
16    is pretty good.  The banks are sloped appropriately.
17    There are, of course, some cut banks, because it's
18    a natural river and that occurs along any natural
19    river.
20        You would also expect to see, if a recently
21    degraded river were there, that the trees would have
22    their roots sticking out into the air, as opposed to
23    being in the ground.  You see a little bit of that, but
24    you don't see an excessive amount of that that would be
25    indicative of long-term degradation.
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 1        Another indication of long-term degradation
 2    on a main stem of a river below a dam would be head
 3    cuts, and you see nothing of the sort on Segment 5.
 4  Q.   Can you explain what a head cut is?
 5  A.   A head cut is a vertical drop in the bank and
 6    the bed elevation.  So you're running along the bed and
 7    then it cuts off and has a vertical slope and proceeds
 8    on.  It would be unlikely to see those on a perennial
 9    river, but it would be one of the things to look for.
10    And you don't see those.
11        So to class --
12        CHAIRMAN NOBLE: Mr. Fuller -- oh, did
13    you finish that slide?
14        THE WITNESS: Sure.
15        CHAIRMAN NOBLE: It looked like you were
16    reaching to change your slide.  We are at 123 and we're
17    moving to 124, and we're going to take a break.
18        THE WITNESS: Okay.
19        CHAIRMAN NOBLE: About 10 minutes.
20        (A recess was taken from 11:08 a.m. to
21        11:18 a.m.)
22        CHAIRMAN NOBLE: We're going to have to
23    pull the plug at noon straight up.  We may go just a
24    minute or two over that, but we can't go much over.
25        MR. SLADE: Okay.  And just so the


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


(24) Pages 4833 - 4836







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


Volume 22
May 18, 2016


Page 4837


 1    parties and the Commission is aware, we may be finished
 2    by noon, but it also may be the case that we need about
 3    half an hour tomorrow.
 4        CHAIRMAN NOBLE: We'll do what we need
 5    to do.
 6        BY MR. SLADE: 
 7  Q.   And we are on Slide --
 8        CHAIRMAN NOBLE: 124, I hope.
 9        BY MR. SLADE: 
10  Q.   -- 124 and moving on to 125.
11  A.   Right.  We finished 124.  Let's go to 125.
12        So we go to the question of deepening, did
13    the river get deeper there.  I think there's the
14    assertion that the river got narrower and deeper and,
15    therefore, was more navigable.  That was
16    Dr. Mussetter's conclusion.
17        I would point out that he also provided some
18    comparisons of topographic data right below the dam,
19    based on a data set from 1903 and 2001; and, in fact,
20    that actually shows the opposite of what he concluded.
21    It shows that the bed elevation was nearly the same,
22    maybe slightly higher in that area.  So it's
23    inconsistent with his testimony about it deepening, and
24    that's where the maximum effect of deepening that you
25    would expect to be, is right at the outlet of the dam.
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 1  Q.   So, Jon, opponents have put forth the
 2    argument that the Segment 5 condition is potentially
 3    deeper because of downcutting below Stewart Mountain
 4    Dam, and you're saying that this longitudinal profile
 5    that Dr. Mussetter put forth shows, actually, the
 6    opposite?
 7  A.   Yes.
 8  Q.   Okay.
 9  A.   Moving to Slide 126, there are other ways to
10    look for potential increases of depth.  This is one
11    way, is comparison of historic photographs.  In the
12    upper left there, you see a historic photograph from
13    1910 of the Sheep Bridge on the Salt River.  The piers
14    of that bridge are still there.  The bridge itself was
15    taken out, I think in the 1965 flood.  I took some
16    friends boating last Saturday and went through here and
17    snapped a picture.
18  Q.   And this is your additional slide, C055 Part
19    398, Slide 126?
20  A.   Yeah.  I looked through my files, and I
21    didn't have any pictures of this.  I think it's called
22    Foxtail Crossing now.  I didn't have any pictures right
23    there, so I went and took this one.  It was kind of my
24    best recollection of about the angle, and I didn't get
25    it as good as I would like to have gotten it, but you
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 1    can see the pier that's right there.  I've got my
 2    pointer over it.  It's kind of a white thing and
 3    somebody painted Foxtail on it, I think is what it says
 4    right now.
 5        But one thing you notice here is that -- we
 6    don't know the flow rate in the upper left.  We do know
 7    that it was 700 cfs last Saturday.  But the river is
 8    actually quite a bit wider right here, and this is
 9    actually one of the shallowest spots on the river.  You
10    can still see bedrock cropped out in the bank on the
11    right.  Again, so, clearly, it's not deeper.  This
12    island has come up in elevation.  The pier is more
13    buried than it used to be in the past.
14        Sorry about that.  We are not going to Skype
15    anyone.
16        So, like I say, the evidence here suggests
17    that the river is not deeper.  In fact, it suggests
18    it's actually shallower here as well.
19  Q.   Is one of these pictures looking upstream and
20    the other downstream?
21  A.   I believe they're both looking downstream.
22  Q.   Okay.  So the tall pier that we see in the
23    picture on the left, where would that be located on the
24    new picture that's on the bottom right?
25  A.   If you can see my little crosshair of my
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 1    pointer, it's right below there.  It's that white
 2    thing.  And for a description of that for the
 3    transcript, it's basically above the 6 in 2016.
 4  Q.   Okay.  That looks like it's on river right;
 5    is that correct?
 6  A.   The river actually splits around it, so
 7    there's an island there now.  So the river goes on both
 8    sides.
 9  Q.   Okay.
10  A.   The floodplain is a little lower.  The main
11    channel is a little higher.
12        We would expect that if there had been
13    significant degradation, the pier there would -- rather
14    than being buried, would be exposed more; and that's
15    just not what we observed in the field.
16        And I mentioned that bedrock crops out there.
17    There's some other places where bedrock crops out in
18    Segment 5 between Stewart Mountain Dam, what's now
19    Stewart Mountain Dam, and the old Arizona Dam abutment.
20    You see it in the bed at the first rapid downstream of
21    the Water Users entry.  Those who are familiar with
22    this reach will know where I'm talking about.  You see
23    it at the bank in Bulldog Rapid above the Blue Point
24    Bridge.  You see it in the right abutments of the
25    picture I just showed you a second ago.  Where the
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 1    tubers take out, bedrock crops out in the bed of the
 2    channel.  I believe that's Takeout 4 or 5, I think it
 3    is.  It's before you get to the -- I forget the name of
 4    the crossing now.  And you also see it in the bed at
 5    Phon D. Sutton.  So there's bedrock cropping out in the
 6    bed at various points in Segment 5, and you also see it
 7    in the bed just upstream of where the old Arizona Dam
 8    abutments are.
 9        I would point out that you do see some of the
10    sandy bed in the foreground right here.  We heard some
11    discussion about whether it's sandy or not sandy.  You
12    see that kind of same sandy bed at locations of
13    tributaries now, but not in this particular location at
14    this time.
15  Q.   In Segment 5 today you still see some sandy
16    beds?
17  A.   Yeah.  It's a gravelly sand, but it's sand.
18        So there are ways to ground-truth that
19    hypothesis about whether it's deeper or not.  When we
20    look at the historical accounts, what we hear in the
21    detailed descriptions of people that boated through
22    here was that this was kind of the easy reach.  This is
23    kind of where they night boated it.  You know, they
24    never got out of their boat.  They made good time.
25    They made twice the distance that they did upstream.
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 1    So the kind of descriptions we have here is this is the
 2    easy boating reach, which would not be consistent with
 3    it being wide and braided and shallow.
 4        The Sheep Bridge crossing, as I showed you,
 5    being able to compare conditions there, and it doesn't
 6    appear particularly deeper or narrower.  It actually
 7    looks wider.  When you boat this at 8 -- you boat it at
 8    8 cfs, the entire segment, what you don't see is a
 9    really deep, narrow slot in the middle somewhere.  The
10    pools are about as wide as they are at higher flow and
11    the riffles are a little narrower, but there's no, you
12    know, V-shaped notch that you would expect if it were
13    severely degrading.
14        So which brings you to the question of why
15    wouldn't you see that textbook response downstream of
16    the dams.  There's a couple of reasons for that, that
17    you can see, that you see when you go out and you do
18    your fieldwork.  One is, the bed material is relatively
19    coarse.  There are a lot of cobbles on the bed of the
20    stream.  The fact that there are cobbles makes the bed
21    more resistant to change and takes bigger flows to move
22    them.  As we saw, the flood history indicates that
23    there are fewer big floods.
24        The fact that it has a pool and riffle
25    pattern.  Often in pool and riffle systems, when you
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 1    have an adjustment due to sediment depravation or
 2    whatever, the riffles might become a little longer and
 3    steeper, which actually would make them more difficult
 4    to boat than they would have been in the past.  So you
 5    see the adjustment in the riffles, rather than over the
 6    length of the entire river.
 7        Another reason that you might not see that
 8    classic textbook response is the presence of shallow
 9    bedrock.  I just mentioned where it crops out in
10    places, and that would prevent long-term scour from
11    deepening the river.
12        Similarly, the adjustment in the bank might
13    be muted by the presence of caliche or calcium
14    carbonate in the soils and that comprise the bank, as
15    well as some clay materials in there that give it more
16    cohesiveness and prevent them from being rapidly
17    eroded.
18        The banks themselves are generally
19    well-vegetated.  Look at the historic photographs and
20    the modern photographs, and they're fairly
21    well-vegetated, and that helps stabilize them and
22    prevent the adjustments.
23        Another way to --
24        COMMISSIONER ALLEN: Wade.
25        MR. SLADE: Question here, Jon.
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 1        THE WITNESS: Sure.
 2        COMMISSIONER ALLEN: Yeah.  Actually,
 3    the document that we have before us, Slide or Page 128,
 4    is not what is showing up here.  This is one -- in the
 5    document we have, it's 129.
 6        BY MR. SLADE: 
 7  Q.   Did we skip a slide here, Jon, "How did the
 8    Verde Respond to Dams?"
 9  A.   Oh, maybe I switched here.  Is that the one
10    that was 128, is "How did the Verde Respond?"
11  Q.   Yes.
12        COMMISSIONER ALLEN: It's listed as 128.
13        THE WITNESS: Yeah, I think I might have
14    flip-flopped those.  Sorry about that.  We'll get to
15    that in just one second.
16        BY MR. SLADE: 
17  Q.   Okay.
18  A.   I think I felt that --
19  Q.   So this would be, in the handout that people
20    are looking at or if you're following along, Slide 129,
21    which you have up here as 128.
22  A.   Sorry.  I'm a persistent editor, and I was
23    trying not to, and I must have flipped the order of
24    that because I felt that it flowed better.
25        MR. SPARKS: For the record, is this a
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 1    substitute for what we have as 129?
 2        MR. SLADE: No.  This is the same as
 3    Slide 129.
 4        CHAIRMAN NOBLE: Okay.  Is 128 in the
 5    exhibit?
 6        MR. SLADE: Yes, it is.
 7        MR. ROJAS: I believe it's his 129.
 8        THE WITNESS: They're just different
 9    order.
10        CHAIRMAN NOBLE: "How did Verde Respond
11    to the Dams" is my 128.
12        THE WITNESS: It's now 129.
13        MR. ROJAS: And his 129.
14        CHAIRMAN NOBLE: And my 129 is "Why
15    Would Segment 5 Not Have the Classic Post-Dam
16    Response?"
17        MR. ROJAS: Yeah.  They're just out of
18    order.
19        CHAIRMAN NOBLE: Okay, was that supposed
20    to be 128?
21        THE WITNESS: They're just -- the
22    order's just been changed.
23        CHAIRMAN NOBLE: Okay.
24        THE WITNESS: They're the same slides,
25    just different order.
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 1        CHAIRMAN NOBLE: Okay.  But when the
 2    Appellate Court is looking for what we said, how are we
 3    going to explain to them what 128 and 129 is?
 4        THE WITNESS: I think they will have
 5    fallen asleep by this point and won't have noticed.
 6        MR. SLADE: We do this periodically to
 7    make sure everyone's paying attention.  You know that,
 8    Mr. Chairman.
 9        CHAIRMAN NOBLE: No, we have a
10    designated attention-payer.
11        MR. SPARKS: I usually slam my thumb in
12    the door to make sure I'm listening.
13        THE WITNESS: Now, I'm trying to get
14    done by noon, and all this chatter is slowing me down
15    here.
16        CHAIRMAN NOBLE: You're fine.  We
17    apologize.
18        THE WITNESS: Another reason it may mute
19    the response is, there is some sediment inflow from
20    some of the tributaries.  If you're a frequent boater
21    of this reach, you'll know that the tributary right
22    above the diving cliff, the cliff-diving area, had a
23    little flood, brought in a lot of sediment, and it's
24    actually filled in the pool, and you can no longer jump
25    off it.  You can no longer jump off that cliff.
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 1        And, again, the infrequency of bankfull
 2    discharges.
 3        So those are some physical reasons why
 4    you might not expect that classic response to there
 5    being a dam being upstream and some of the sediment
 6    trapping that might have -- that undoubtedly did occur.
 7        And this is not dissimilar from other
 8    responses we've seen on dammed rivers in Arizona.
 9        BY MR. SLADE: 
10  Q.   And we're now on Slide 128 of C053 Part 385.
11  A.   Yes, we are.
12        If we can look at how the Verde responded.
13    So in my experience on the Verde, I found it to be more
14    braided downstream of the dams and no obvious signs of
15    degradation, based on my field experience.
16        Dr. Mussetter's firm went out and did some
17    detailed work there, and their conclusion below both of
18    the dams on the Verde was that there are few
19    reservoir-related morphological changes to the river
20    below the dam.
21        What they're saying there is, it didn't get
22    deeper and it didn't change the shape of the channel
23    downstream of the dam.  That's what their very detailed
24    assessment concluded for the Verde.  So it's not
25    surprising at all to see a similar kind of effect on
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 1    the Salt.
 2        When I go out and look at the Gila River,
 3    boating the reach below San Carlos Dam, again, we see
 4    no obvious signs of degradation.  The same kinds of
 5    reasons; shallow bedrock, cobbly bed.  And that's the
 6    condition we see.
 7        So my conclusion, moving on to Slide 130,
 8    which I think we should all be in consensus is numbered
 9    130, is that Segment 5 is substantively in the same
10    condition that it was -- today as it was in its
11    ordinary and natural condition prior to the
12    construction of the dams.
13        So, physically, the channel of the river
14    looks about the same.  There may be some minor changes,
15    but nothing substantive with respect to the boating
16    condition of the river.
17  Q.   So let me ask you that in another way, Jon.
18        Has the conditions of Segment 5 changed such
19    that the river's substantially improved regarding its
20    navigability?
21  A.   No.  No, I believe when you go out at 90 cfs,
22    100 cfs, 200 cfs, a thousand cfs, 2,000 cfs, all rates
23    that I've been out there on the river, you're seeing
24    substantively the same river you saw before; same
25    widths, generally the same depths, same pattern, same
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 1    kinds of riffles and rapids.
 2        And that also applies to the upper segment of
 3    Segment 6, which I have been lumping in my
 4    consideration here, until you get to the backwater area
 5    above Granite Reef Dam.
 6  Q.   And what's your assessment on how much of
 7    Segment 6 is above the backwater?
 8  A.   It's about a mile from the confluence down to
 9    where you start to feel the effects of the backwater
10    from Granite Reef.
11  Q.   And so your assessment, as you just said, is
12    that the top of Segment 6 for that first mile is also
13    not substantially improved for navigability purposes?
14  A.   That's correct.
15  Q.   And what does that mean in terms of where the
16    Edith did its trip?
17  A.   That it's substantively similar.  So the
18    Edith in 1911 would have seen a river that looked about
19    the same at that flow rate that we experienced when we
20    went out there with Brad in August of 2015.
21  Q.   And before we move to the next slide,
22    regarding Segments 2, 3 and the other segments, I'll
23    ask you the same question.
24        In Segment 2, is the river changed in a way
25    that's substantially more navigable today?
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 1  A.   Segment 2, you said?
 2  Q.   Yes.
 3  A.   No.  No, and I believe Mr. Burtell agreed
 4    with me on that point.
 5  Q.   The same question for Segment 3 above
 6    Roosevelt Dam.
 7  A.   The same answer; no change.
 8  Q.   And for Segment 3 below where you just talked
 9    about, where Roosevelt Lake is, and Segment 4, we can't
10    make that assessment today?
11  A.   Well, we do know that it's significantly
12    different because of the impoundment.
13  Q.   Okay.  And we can move on now to Slide 131.
14  A.   The only point I want to make with this
15    Slide 131 is that when in talking about the river, it
16    does vary by segment and by degree, the conditions
17    thereof.  And there's a substantial difference between
18    Segment 6 and Segment 1 in terms of rapids,
19    classification of rapids, presence of riffles, whether
20    it's a narrow canyon, wide floodplain, the channel
21    materials going from being rocky and bedrock to
22    primarily sand and gravel and a little bit of cobble,
23    and also the degree of human impacts.
24        So describing the river and making
25    characterizations of the Salt River above Roosevelt
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 1    Lake and downstream here in the Valley of the Sun, very
 2    different river, very different characteristics.
 3        On Slide 132, a couple of other miscellaneous
 4    topics I want to take care of.  We heard a lot of
 5    testimony, primarily from Dr. Littlefield, about GLO
 6    survey designations and that they had not meandered the
 7    river, the Salt River, in a way that would be
 8    consistent with their designation of it being
 9    navigable.
10        In the Court cases that I've worked on and
11    I've read about, the GLO survey designations were not
12    diagnostic, nor were they relied on, in talking to
13    other Attorneys General in other places.
14        The information that's been communicated to
15    me is that the GLO survey notes are just not a part --
16    a significant part of the decision.  And the reason for
17    that, as I understand it, is because the basis of their
18    decision of making it navigable or nonnavigable is
19    generally unknown.  And the surveyor guidance said if
20    it's navigable, meander it; but they don't have
21    specific guidance that says this is how to determine
22    whether it's navigable or nonnavigable.  So what they
23    were looking at is an unknown.
24  Q.   So, for example, Jon, when Ingalls went out
25    in 1868 to survey the Salt, Phoenix was just becoming a
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 1    settlement town; is that right?
 2  A.   Yes.
 3  Q.   Okay.  And he made a note that there was
 4    about 50 people, I believe; is that correct?
 5  A.   That's approximately correct, yeah.
 6  Q.   So we don't know if Ingalls looked at the
 7    Salt, saw no boat traffic, and based on that, made his
 8    determination that it was nonnavigable?
 9  A.   I talked to a surveyor who had had a career
10    with BLM and has done a lot of boundary work.  He
11    basically picked up the mantle that Don Simpson left
12    and wrote the boundary determination manual a lot of
13    people use, a big white book.
14        And I talked to Jerry about that question and
15    what were the GLO surveyors using to make this
16    determination and was he aware of a manual or whatnot.
17        And his answer was, no, there wasn't any
18    manual, there wasn't any specific guidance.  And his
19    understanding was that they would come into an area and
20    look around and see were there any boats on the river;
21    and if there were, they would call it navigable.
22    Beyond that, he wasn't aware of anything.
23        So if that's true and that's the case for the
24    Ingalls in 1868, they would have gotten here, there
25    would have been a small settlement that was just
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 1    starting up in the Phoenix area, and they clearly
 2    didn't see any boats attached to it.  And that would be
 3    consistent with the historic record and that there
 4    weren't a lot of boats.  So not seeing it, they made
 5    their designation.  Who knows what else went into the
 6    decision.  So we have to look to other factors.
 7  Q.   But all of the historical boating accounts
 8    that we have in the record occurred after 1868; is that
 9    right?
10  A.   As far as we know, yeah.  We don't have a
11    date for Mr. Logan, except that it was before 1873, but
12    that's all we know.
13        Also, it's important to recognize that what I
14    understood from Dr. Littlefield's testimony was that
15    the U.S. Patent Office, when they made those decisions
16    to patent land that was in areas of the floodplain or
17    near the stream and whether they reserved it or not
18    reserved it, they were not making their own
19    particularized assessment of the river at that point.
20    They were looking at the GLO survey maps and saying was
21    it meandered, was it not meandered, and what can we do
22    with this parcel.
23        So it was not the case of someone going out
24    to the river and looking at the conditions and
25    considering historic data and looking at flow depths
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 1    and seasonality and all the kinds of things that we've
 2    talked about.  So to suggest that there are unique
 3    assessments there going on, is perhaps stretching the
 4    record a bit.
 5        Moving on to Slide 133, a couple other points
 6    in the history that I think that were misstated, that I
 7    would like to correct.
 8        One, that the Salt River corridor was not
 9    densely populated in 1868.  If you look at the
10    Phoenix -- the ancestor to the town of Phoenix, that we
11    heard from the Ingalls, was not many people here,
12    certainly not hundreds, and certainly definitely not
13    thousands or tens of thousands.  And that was the first
14    community.  Similarly, by the time statehood rolled
15    around, still the population was relatively low, most
16    of it centered around the community of Phoenix, Tempe.
17        But immediately upon settlement here, dams
18    were constructed.  Those diversion dams were an
19    obstacle to some types of commercial boating.  I think
20    everyone agrees that the dams were obstacles.
21        And then we had the railroad arrive pretty
22    early, 1879, the town of Maricopa, relative to
23    population growth.  So there were alternative methods
24    available, and there was no alternative to supplying
25    water for irrigation.
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 1        Moving to Slide 134, it's important, also, to
 2    interpret the context and the Apache threat that
 3    existed until the 1880s.  We saw that in our discussion
 4    yesterday of McMillenville and Geronimo's attack on
 5    that community.
 6        Again, I'll underscore, as I said yesterday,
 7    the Globe mining district is not located on the Salt
 8    River.  I guess it's near the Salt River in the sense
 9    that I live near Casa Grande.  I don't.  It's a
10    distance away.  The ore was sent east or down to
11    Florence for processing.  It was not sent in any place
12    that was along the Salt River.  So putting it on the
13    Salt River wouldn't have helped them at all.
14        I would also like to point out that all the
15    discussion about the Hohokam civilization and whether
16    they've used boats or not used boats, the presence of
17    those irrigation diversions over many centuries
18    suggests that there was conditions in the river that
19    were conducive.
20        It speaks to the stability of the river.  The
21    river was not moving around so frequently that they
22    could not maintain irrigation canal heads.  The river
23    had sufficient depths that with relatively low
24    technology they could divert substantial amounts of
25    water.
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 1        You think about trying to siphon off -- some
 2    canals had capacity for 300 cfs.  Siphon off 300 cfs
 3    from a river that, as alleged, was shallow and braided
 4    and had multiple channels, that would be a very
 5    difficult technological thing to do with the tools that
 6    they had in hand; and yet they had not just one, but
 7    many, many canals that irrigated, you know, more than a
 8    hundred thousand acres at a time.
 9        So there is some information regarding the
10    information of the historic -- from the prehistoric
11    times that does speak to the area of navigability.
12  Q.   And, Jon, before we move on, I would like to
13    pause there.  There have been some questions about the
14    Native American evidence, including the Hohokam and
15    proceeding peoples, that have used boats on the river.
16    And I would like to talk a little bit about that
17    evidence and hand out a few documents so we can --
18        MR. MURPHY: Is there a slide on this?
19        MR. SLADE: No, there's not.  But I'll
20    be providing exhibits that are in the record.
21        MR. MURPHY: Okay.
22        MR. SLADE: So what I've handed to the
23    Commission is a packet of the evidence that we will be
24    taking a look at that's in the record.
25        MR. MURPHY: Can I get the numbers,
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 1    please?
 2        MR. SLADE: It's coming, and I've
 3    given --
 4        MR. SPARKS: Until then, it's a secret.
 5        MR. SLADE: And I've given the
 6    Commission a packet, and I'll hand out, with Paula's
 7    help here, the individual evidence numbers as we go
 8    through those.
 9        BY MR. SLADE: 
10  Q.   And, Jon, do you recall that there was some
11    question about the Hohokam boating and the canoes or
12    the canals that may have been used or may not have been
13    used for boats?
14  A.   Yes.
15  Q.   Okay.  Can we suffice it to say that possibly
16    a canoe was found, and there may have been a theory
17    that canals were used by boats?
18  A.   Boats were used on canals?
19  Q.   Yes.
20  A.   We heard some speculation along those lines,
21    yeah.
22  Q.   And we don't have any more information beyond
23    that?
24  A.   I don't.
25  Q.   Okay.  And we've also heard some testimony, I
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 1    believe, from Dr. Newell about the conditions that
 2    would need to exist on a river that would preserve a
 3    boat.
 4        Do you recall that testimony?
 5  A.   Yes.
 6  Q.   Okay.  And do you recall Dr. Newell talking
 7    about anaerobic mud that would be needed to be able to
 8    preserve a boat like a reed raft or something similar?
 9  A.   Yes.
10  Q.   And you're not an expert in archaeology, but
11    you are an expert in geomorphology.  Do those
12    conditions where there's anaerobic mud exist on the
13    Salt River?
14  A.   Not along the main channel of it, no.
15  Q.   Okay.  Do they exist on the Colorado River?
16  A.   Again, not along the main channel, no.
17  Q.   So if you would need anaerobic mud to
18    preserve a reed boat, you wouldn't find it on the Salt
19    or on the Colorado River?
20  A.   Not along the main channel, but it's possible
21    in some of the marshy areas adjacent to the channel,
22    that might exist.
23  Q.   Okay.  Do we know if there's any evidence in
24    the record of boats from the period when the Hohokam
25    existed that are in the record for the Colorado, that
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 1    were preserved on the Colorado?
 2  A.   I'm not aware of any, no.
 3  Q.   Okay.  And you already talked about your
 4    opinion on how the canals that the Hohokam created
 5    indicate that the river would have been susceptible for
 6    navigation, so we'll pass on that.
 7        Let's talk a little bit about the location of
 8    where Native Americans were located on the Salt.
 9        Did you hear some testimony, I believe it was
10    from Mr. Gookin, that he wasn't entirely sure where the
11    Native Americans were located, and we ran through the
12    map by Francisco Kino?
13  A.   Could you repeat that question?
14  Q.   Sure.
15        Do you recall going through the map by
16    Francisco Kino in my testimony -- or in Mr. Gookin's
17    testimony and my questioning with him?
18  A.   Yes.
19  Q.   Okay.  Let's take another look at that map,
20    and that is Exhibit C046 Part 376.
21  A.   I might need a copy of that.
22  Q.   I'll give you a copy.
23  A.   Thank you.
24  Q.   So the Commission has seen this map, and I
25    just would like to hear your opinion on -- first of
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 1    all, this map is titled Original Map of Francisco Kino;
 2    is that correct?
 3  A.   Yes, it is.
 4  Q.   Okay.  And do you know the date when the map
 5    was created?
 6  A.   There's a date that says 1701 underneath the
 7    title.
 8  Q.   Okay.  And do you see where the Salt River is
 9    indicated on there?
10  A.   I see where it says "Rio Salado."
11  Q.   Okay.  Is that another term for the Salt
12    River?
13  A.   Typically, yes.
14  Q.   Okay.  Do you see any settlements indicated
15    on there at all?
16  A.   I see lots of settlements.  Are you asking in
17    the vicinity of the Rio Salado?
18  Q.   Right.
19  A.   There are none noted on the map.
20  Q.   Okay.  And do you see where the Gila is on
21    this map?
22  A.   Yes.
23  Q.   Okay.  Is it sort of the dark line running
24    east to west?
25  A.   Yeah.  It's called Rio de Hila.
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 1  Q.   H-I-L-A?
 2  A.   With an H.
 3  Q.   Okay.  And you see settlements on the
 4    southern part of that river?
 5  A.   Yes.
 6  Q.   Okay.  Do you know what is referred to as The
 7    Rio Azul?  Do you know what that is?
 8  A.   I know that in the past, some folks have
 9    called the Verde The Rio Azul.  Azul means blue and
10    there is a Blue River in Arizona, but it's not in that
11    location.
12  Q.   Okay.  So we're not sure if, potentially,
13    that's Segment 6 of the Salt that Kino referred to
14    incorrectly?
15  A.   I think that's a reasonable interpretation,
16    based on the crude morphology of this map, yeah.
17  Q.   Okay.  Regardless, are there any settlements
18    on The Rio Azul?
19  A.   There's none shown on this map, no.
20  Q.   Okay.  So what could be possibly interpreted
21    as the Salt River, as Kino might have seen it, does not
22    show any settlements of Native Americans from his
23    depiction?
24  A.   That's correct.
25  Q.   Okay.  And do you also see on the map there
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 1    where it says the word "Apaches" in the top right
 2    corner?
 3  A.   Yes.
 4  Q.   Okay.  Is it generally understood that the
 5    Apaches were in the territory that was to the north and
 6    east of where the Pima and Maricopa were?
 7  A.   That's the testimony that I've heard in these
 8    hearings.
 9  Q.   Okay.  And there are no Apache settlements on
10    the Rio Salado either in that location?
11  A.   There are none shown on the map, but I think
12    we've heard testimony that they lived in places along
13    the river, at least seasonally, the Upper River.
14  Q.   If you could take a look at now Exhibit C046
15    Part 378, which is the next page in the packet, and
16    that's a book by Robert Hackenberg called
17    "Pima-Maricopa Indians, Aboriginal Land Use and
18    Occupancy of the Pima-Maricopa Indians."
19        Do you see that?
20  A.   I do.
21  Q.   And if you could turn to Page 108, as it's
22    indicated on the left side.  So we're on Page 108.
23  A.   Okay.
24  Q.   And let me know if I'm reading this
25    correctly.  I'm going to start where it says "After
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 1    1800."
 2  A.   Okay.
 3  Q.   "After 1800, further shifting of the Maricopa
 4  villages eastward is noted by Spier (1933:  18):
 5        Quote, The Maricopa have lived on the Gila
 6    above its junction with the Salt since at least 1800.
 7    Their settlements were on both sides of the river from
 8    Sacate and Pima Butte to Gila Crossing at the western
 9    limit.  On mesquite gathering and fishing expeditions,
10    they were accustomed to camp along the slough (Santa
11    Cruz River) at the northeastern foot of the Sierra
12    Estrella, in the Gila-Salt confluence, and on the Salt
13    as far upstream as Phoenix, but they had no settlements
14    there.  No one lived permanently on the Salt River
15    below the point where it emerged from the mountains.
16    In fact, the whole of the open plain north of the Gila
17    to the mountains was unoccupied as too exposed to
18    Yavapai and Apache attacks.'"
19        Did I read that correctly?
20  A.   Yes.
21  Q.   So from what that states, can we gather that
22    at least Hackenberg found that no one lived on the Salt
23    River from the southern part of the Gila to the
24    mountains to the Northeast?  Or, excuse me, no one
25    lived on the Salt.
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 1  A.   Yes.
 2  Q.   But can we also gather from that that the
 3    Maricopa had fishing expeditions on the Salt as far
 4    upstream as Phoenix?
 5  A.   That's what it says, yes.
 6  Q.   And does it give a reason why no one lived
 7    north of the Gila?
 8  A.   Yeah.  It says it was too exposed to Yavapai
 9    and Apache attacks.
10  Q.   We do know that there's a Salt Pima-Maricopa
11    Reservation or community at near the Verde and Salt
12    confluence today; is that right?
13  A.   That's correct.
14  Q.   Okay.  Do you have any idea of when that
15    community was developed?
16  A.   I believe it was the mid 1800s.
17  Q.   Okay.  Let's turn to C053 Part 391 in that
18    packet.
19  A.   Okay.
20        MR. MURPHY: Would it be possible for us
21    to get all the exhibits at this point that you handed
22    to the Commission, instead of getting them out as you
23    use them?
24        MR. SLADE: No, it's not possible,
25    because I'm not sure which ones I'll use.
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 1        MR. MURPHY: Well, you gave them to the
 2    Commission.  Is there a reason that we can't get them
 3    now?
 4        MR. SLADE: You're getting them as I'm
 5    using them.
 6        MR. MURPHY: I know, and I'm asking can
 7    we get all of them now?
 8        MR. SLADE: And my answer is no, because
 9    I'm not sure which ones I'll use.
10        MR. SPARKS: Then you shouldn't have
11    given them to the Commission.
12        CHAIRMAN NOBLE: I'm not sure we're
13    saying the same thing.  The Commission has received --
14    are receiving them one at a time.
15        COMMISSIONER ALLEN: We've got them all.
16        MR. ROJAS: Yeah, this is a packet.
17        DIRECTOR MEHNERT: The Commission has a
18    packet.
19        MR. MURPHY: I mean, if the Commission
20    has a packet, is there a reason that the attorneys here
21    can't have a packet?
22        MR. ROJAS: And, Eddie, these are all
23    already in evidence?
24        MR. MURPHY: At least the numbers.
25        MR. SLADE: Sure, everything is in
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 1    evidence.  If I skip something, then I will --
 2        MR. MURPHY: Well, when you say
 3    everything is in evidence, that's not the numbers.
 4    What I would like to know is what is the entirety of
 5    what you just handed to the Commission that I can't
 6    see?
 7        MR. SLADE: Absolutely.  And so if I
 8    skip something, for efficiency purposes, which is what
 9    I'm trying to do here, then I will let you know what
10    number that is that I'm skipping.  Otherwise, I'll let
11    you know what number I am using from the packet.
12        MR. MURPHY: And, Mr. Chairman, what I'm
13    wanting is the numbers now, not as he's using them,
14    since he gave them all to the Commission at once.
15        MR. SLADE: I'm happy to do that as
16    well.  That's fine.
17        So we're currently talking about
18    Exhibit C053 Part --
19        MR. MURPHY: So you say that you're
20    going to instruct your assistant to let us have all
21    these exhibits now?  That's -- I asked her, and she
22    said she couldn't do that.
23        MR. SLADE: What I'm trying to prevent,
24    Tom, is handing out things that we're not using.
25        MR. MURPHY: The Commission has all of
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 1    those things.
 2        MR. SLADE: What they have is already in
 3    evidence.
 4        MR. SPARKS: Yeah, but what you handed
 5    them today is what we care about right now.
 6        MR. SLADE: Then we'll hand out what we
 7    don't use as well, and we'll hand out everything.
 8        MR. MURPHY: When?
 9        MR. SLADE: Right now.
10        MR. MURPHY: Thank you.
11        MR. SLADE: So we skipped the
12    Exhibit C053 Part 90, but we will hand that out.
13        MS. BREWER: I'll just make packets for
14    everybody.
15        MR. SLADE: Okay.
16        BY MR. SLADE: 
17  Q.   And what we're on now is Exhibit C053
18    Part 391, and we're on Page 54.
19        Jon, do you see where it's labeled 1872-73 on
20    that page?
21  A.   Yes, I do.
22  Q.   Okay.  And let me know if I read this
23    correctly.
24        "Gila Crossing, Salt River.  For several
25    years the Pimas have had little water to irrigate their
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 1    fields and were beginning to suffer from actual want
 2    when the settlers on Salt river invited them to come to
 3    that valley.  During this year a large party at Rso'tûk
 4    Pimas accepted the invitation and cleared fields along
 5    the river bottom south of their present location.
 6    Water was plentiful in the Salt and the first year's
 7    crop was the best that they had ever known.  The motive
 8    of the Mormons on the Salt was not wholly
 9    disinterested, as they had desired the Pimas to act as
10    a buffer against the assaults of the Apaches, who were
11    masters of the country to the north and east."
12        So from what we read there, Jon, is it your
13    understanding that the Pimas moved to the Salt in 1872
14    and '73?
15  A.   That's what it says, yes.
16  Q.   And at that time, would the river have begun
17    to be depleted and would diversions and dams be in the
18    river?
19  A.   Yes, there were several diversion dams by
20    that time.
21  Q.   Okay.  And I'll make sure the parties have
22    this.  We're on now Exhibit C018 Part 22.
23        Okay.  Jon, previously in your testimony,
24    have you stated that there was no known boating on the
25    Salt by Native Americans?
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 1  A.   There's no systematic boating.  They found no
 2    historical records of boat use on the Salt River by
 3    Native Americans, yeah.
 4  Q.   Did you have a chance to go back and take a
 5    look at this exhibit by Barbara Tellman?
 6  A.   Yes.
 7  Q.   Okay.  And we're on Page 2 of that exhibit,
 8    and I'll read starting at the second sentence of the
 9    second paragraph.
10        "We have records of boats and/or ferries on
11    the Colorado, Gila, San Francisco, Salt, Verde River,
12    Virgin, and several other rivers.  Helen Sergeant
13    describes crossing the Salt River during a stormy
14    season.
15        Quote, Freighting in those days of rough
16    roads without bridges, presented some difficult
17    operations at times.  Between Maricopa and Phoenix both
18    the Gila and Salt Rivers were to be crossed.  My
19    father...told us how on one occasion, when he was lucky
20    enough that only the Salt was in flood, he was able to
21    hire teamsters and equipment to haul his freight from
22    Maricopa to the Salt River, where he got Indians to
23    ferry the goods across the river in canoes - then he
24    moved it from there to Prescott...'"
25        Did I read it correctly?
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 1  A.   Yes, you did.
 2  Q.   So at least in this account, when the Salt
 3    River was in flood, there were canoes that the Indians
 4    used to help the freighters move across the river?
 5  A.   That's correct.
 6  Q.   Okay.  Do we know if those canoes were used
 7    in other conditions, apart from flood?
 8  A.   There's nothing in that account here.
 9  Q.   Okay.  Based on what you've presented to the
10    Commission, is it possible that canoes could have been
11    used in other conditions, apart from flood?
12  A.   Certainly the depths and widths and
13    velocities of the river would have been conducive to
14    canoe travel, yeah.
15  Q.   Okay.  But we also know that based on what we
16    read, the Native Americans generally weren't located on
17    the Salt?
18  A.   That's correct.
19        MR. SLADE: Let's -- is this --
20    Mr. Chairman, it is 12:00.  I probably have, with Jon,
21    about 20 more minutes or less.
22        MR. SPARKS: Tomorrow.
23        CHAIRMAN NOBLE: How late can you be?
24    Will they hold a chair for a while?
25        MRS. HENNESS: Yeah, 15 minutes.
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 1        CHAIRMAN NOBLE: Let's go for another
 2    15 minutes, and then if we're not done, we're going to
 3    cut it.
 4        BY MR. SLADE: 
 5  Q.   Okay.  So we're on Exhibit C028 Part 276,
 6    which everyone should have, including the Commission,
 7    and this is the "Cultural Resources Overview For The
 8    Proposed Central Arizona Project Water Reallocation
 9    Plan."
10        And, Jon, could you turn to Page G-15 in
11    that?
12  A.   Okay.
13  Q.   Okay.  And at the -- on the last paragraph,
14    about two-thirds of the way down, there's a sentence
15    that begins with "The Maricopa."
16        Do you see that?
17  A.   In the last paragraph?
18  Q.   Yes.
19  A.   Yes, I do.
20  Q.   Let me know if I read this correctly:
21        "The Maricopa farmed, hunted, gathered wild
22    seeds, especially mesquite, and fished the rivers from
23    boats using nets and traps."
24        Did I read that correctly?
25  A.   You did.
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 1  Q.   Okay.  And did we previously learn from the
 2    Hackenberg report that the Maricopa fished on the Salt?
 3  A.   Yes.
 4  Q.   Okay.  And here it says the Maricopa fished
 5    the rivers from boats using nets and traps?
 6  A.   Yes.
 7  Q.   Let's turn to the next exhibit, C028
 8    Part 313, and this is an exhibit that we looked at
 9    before.  This is the "Hohokam Irrigation and
10    Agriculture on the Western Margin of Pueblo Grande:
11    Archaeology for the Phoenix Sky Train Project."
12        And we won't go into the detail about the
13    Hohokam aspect that was considered.  But if you turn to
14    Page 112, and I'm on the second column, first full
15    paragraph, and I'll read it from the top.
16        "In summarizing the use of the tule rafts by
17    the California tribes, Kroeber states that 'The balsa
18    has a nearly universal distribution...it is reported
19    from the...Luiseño and Diegueño and Colorado River
20    tribes.'  The Cocopa, who lived along the lower
21    Colorado River and the delta, used a wide range of
22    boats, including the ubiquitous balsas and large ollas
23    and baskets to transport children and small items.
24    They also used dugouts, raft formed of logs, or brush
25    tied together.  Spier reports similar conveyances were
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 1    used by the Maricopa and Halchidhoma."
 2        Did I read that correctly?
 3  A.   Yes.
 4  Q.   So in this piece of evidence, are they also
 5    reporting that the Maricopa used similar types of boats
 6    to dugouts, raft formed of logs, or brush tied
 7    together?
 8  A.   Yes.
 9  Q.   Okay.  And, again, we know that the Maricopa
10    fished on the Salt River, from what we previously read?
11  A.   Yes.
12  Q.   Okay.  Let's turn to C053 Part 389, and this
13    is again from Robert Hackenberg, entitled
14    "Pima-Maricopa Indians, Aboriginal Land Use and
15    Occupancy of the Pima-Maricopa Indians," and this is
16    Volume I.  And if you could turn to Page 82 and the
17    second paragraph, and I'm reading the sentence that
18    starts "Bartlett."
19        Do you see that?
20  A.   I do.
21  Q.   "Bartlett, for 1852, locates Pima and
22    Maricopa fishing parties twelve miles upstream from the
23    Gila-Salt confluence on the Salt River."
24        Did I read that correctly?
25  A.   You did.
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 1  Q.   Okay.  So here we have Hackenberg, citing to
 2    Bartlett, that the Pima and Maricopa had fishing
 3    parties on the Salt River 12 miles upstream from the
 4    Gila-Salt confluence?
 5  A.   Yes.
 6  Q.   Okay.  And we know, from what we've
 7    previously read, that the Maricopa used boats when they
 8    fished?
 9  A.   Yes.
10  Q.   Okay.  So let's look at what Bartlett said in
11    C053 Part 393, and this is the "Personal Narrative of
12    Explorations and Incidents in Texas, New Mexico,
13    California, Sonora, and Chihuahua Connected With The
14    United States and Mexican Boundary Commission, During
15    The Years 1850, '51, '52 and '53," by John Russell
16    Bartlett.
17        And before we move on too much, has anything
18    that we've read stated that the Maricopa lived on the
19    Colorado River?
20  A.   I don't recall that from what we've read
21    right here.
22  Q.   And has anything that we've read stated that
23    the Maricopa fished on the Colorado River?
24  A.   No.
25  Q.   But we have read that the Maricopa fished on
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 1    the Salt River and that they used boats when they
 2    fished; is that right?
 3  A.   That's correct.
 4  Q.   Okay.  So let's turn to Page 239, and in
 5    order to put this in some context, we do have to read a
 6    little bit here.
 7        Do you see where it says "July 3d"?
 8  A.   I do.
 9  Q.   Okay.  So that looks like the date of
10    Bartlett's recordings, is that --
11  A.   Yes.
12  Q.   Okay.  And I'll read there.
13        "In order to make the most of my time while
14    waiting the arrival of Lieutenant Whipple and party, I
15    determined to take a short trip up the river Salinas,
16    as far as the 'Casas Grandes,' or ancient remains said
17    to be there.  I asked a couple of Maricopas to go with
18    me as guides, and offered them a red flannel shirt each
19    for their services."
20        And I'm going to keep reading, Jon, so that I
21    keep everything in context.
22        "They wished two others to accompany them, if
23    I would take them on the same terms.  Finding that I
24    consented so readily, they parleyed a while, and they
25    demanded for each a shirt, six yards of cotton, and
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 1    sundry small articles, without which they declared they
 2    would not go.  Francisco, the interpreter, was their
 3    spokesman, and I have no doubt urged them to make this
 4    demand.  I refused to accede it, and told them that
 5    Francisco and one other would answer my purpose, as
 6    first proposed."
 7        We'll skip this main paragraph and we'll
 8    turn -- can't skip that, because we've got to make sure
 9    we're not getting accused of cherry-picking here.  So
10    I'll read it again, starting "At six o'clock."
11        "At six o'clock this morning we set off, the
12    party consisting of Dr. Webb, Messrs. Thurber, Pratt,
13    Seaton, Force, Leroux, and myself, with attendants.
14    Lieutenant Paige, with six soldiers, also accompanied
15    us, that officer wishing to command the opposite bank
16    of the Gila, as well as the lands contiguous to the
17    Salinas, with a view of establishing a military post in
18    the vicinity of the Pima villages.  After crossing the
19    bed of the Gila we pursued a westerly course about
20    eight miles to the point of a range of mountains, near
21    which we struck the bottom-lands.  We now inclined more
22    to the north, and in about eight miles struck the
23    Salinas, about twelve miles from its mouth, where we
24    stopped to let the animals rest and feed.  The bottom,
25    which we crossed diagonally, is from three to four
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 1    miles wide.  The river we found to be...eighty to one
 2    hundred and twenty feet wide, from two to three feet
 3    deep, and both rapid and clear.  In these respects it
 4    is totally different from the Gila, which, for the two
 5    hundred miles we traversed its banks, was sluggish and
 6    muddy, a character which I think it assumes after
 7    passing the mountainous region and entering one with
 8    alluvial banks."
 9        Jon, this is the description that the Land
10    Department used previously in their reports; is that
11    right?
12  A.   Yes, it is.
13  Q.   Okay.
14        "The water is perfectly sweet, and neither
15    brackish nor salt, as would be inferred from the name.
16    We saw from the banks many fish in its clear waters,
17    and caught several of the same species as those taken
18    in the Gila.  The margin of the river on both sides,
19    for a width of three hundred feet, consists of sand and
20    gravel, brought down by freshets when the stream
21    overflows its banks; and from the appearance of the
22    drift-wood lodged in the trees and bushes, it must at
23    times be much swollen, and run with great rapidity."
24        Jon, based on that description, is the river
25    in flood as they're viewing it right now?
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 1  A.   No.  In particular, the clear water would
 2    indicate that it was not in flood.
 3  Q.   Okay.
 4        "The second terrace or bottom-land, varies
 5    from one to four miles in width, and is exceedingly
 6    rich.  As it is but little elevated above the river, it
 7    could be irrigated with ease.  At present it is covered
 8    with shrubs and mezquit trees, while along the
 9    immediate margin of the stream large cotton-wood trees
10    grow.  Near by we saw the remains of several Indian
11    wigwams, [several] of which seemed to have been but
12    recently occupied.  Francisco told us they were used by
13    his people and the Pimas when they came here to fish.
14    He also told us that two years before, when the cholera
15    appeared among them, they abandoned their dwellings on
16    the Gila and came here to escape the pestilence.
17        Owing to the intense heat, we lay by until
18    five o'clock, and again pursued our journey up the
19    river until dark, when, finding a little patch of poor
20    grass, we thought best to stop for the night.  Supper
21    was got, and a good meal made from our fish.  As we
22    brought no tents, we prepared our beds on the sand.
23        We had not long been in when we saw a body of
24    twelve or fifteen Indians on the river making for our
25    camp.  At first some alarm was felt, until Francisco
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 1    told us that they were Pimas.  They proved to be a
 2    party which had been engaged in hunting and fishing."
 3        I'll stop there.
 4        Jon, from that description, it said "twelve
 5    or fifteen Indians [were] on the river making for our
 6    camp."
 7        Do you know what's meant by on the river?
 8  A.   Well, he doesn't give us any other
 9    descriptions, but he says that it's -- that they're on
10    the river.  That typically would mean that they're in
11    the water and floating on it.  I couldn't say they're
12    flowing along it or across from it or next to it or
13    anything like that.  It says they're on it, so...
14  Q.   So we don't know, based on that description?
15  A.   It's not very specific, but it does say on
16    the water.
17  Q.   Okay.  But we know that the Maricopa and Pima
18    fished with boats, and we know that they fished on the
19    Salt?
20  A.   That's correct.
21  Q.   Okay.  And I'll finish that paragraph.
22        "They were a jolly set of young men, dancing
23    and singing while they remained with us.  I told them
24    we would like a few fish for breakfast, if they would
25    bring them in.  With this encouragement, they took
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 1    leave of us, promising to fetch us some in the morning.
 2    But instead of waiting till the morning, they returned
 3    to the camp about midnight, aroused the whole party
 4    with their noise, and wished to strike a bargain at
 5    once for their fish, a pile of which, certainly enough
 6    to last a week, they had brought us.  There was no
 7    getting rid of them without making a purchase, which I
 8    accordingly did, when they left, and permitted us to
 9    get a few hours' more sleep."
10        So based on the rest of the description,
11    Bartlett doesn't say anywhere that they did or did not
12    use boats?
13  A.   He does not mention boats.
14  Q.   Okay.  And, again, based on what you know
15    about the susceptibility of the river and historical
16    descriptions like Bartlett described, is it possible
17    that the Maricopa could have been using boats?
18  A.   Putting all these pieces of information, yes,
19    it's possible.
20  Q.   Okay.  Just a few more questions.
21        You were asked about -- excuse me.
22        Dr. Mussetter talked about the Graf article
23    yesterday.  Do you have that in front of you?
24  A.   I do.
25  Q.   And that's Exhibit C042 Part 366, and I
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 1    believe Dr. Mussetter talked about how, on Page 28
 2    [sic] of that exhibit by Graf, it talked about some
 3    downcutting.
 4        Do you recall that?
 5  A.   I do.
 6  Q.   Do you know what the study reach of the Graf
 7    article was?
 8  A.   Yes.  It's shown, actually, on Figure 2,
 9    which is on the second page.
10        I'm not seeing page numbers here, actually.
11        But it stops in the -- in Segment 6.  It does
12    not extend all the way up to Granite Reef Dam, nor up
13    to the confluence of the Verde River, and does not in
14    any way include Segment 5.
15  Q.   Okay.  And does Dr. Graf give a reason for
16    what contributed to the downcutting on Page 128?
17  A.   Are you looking -- oh, there's the page
18    numbers.
19        Yeah, he does.  In the last sentence of the
20    paragraph, last full paragraph on the page, that
21    gravel mines in the channel contributed to this
22    downcutting.
23        And, in fact, we did a comparison of bed
24    elevations through this reach for the Flood Control
25    District of Maricopa using 1999 detailed topography and
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 1    the 1903 topo set.  And what we found was, similar to
 2    what Dr. Graf concluded, was that the degradation was
 3    limited to the central portion of Dr. Graf's reach,
 4    right here, and upstream of the sand and gravel mines a
 5    few miles, there was no evidence of degradation since
 6    1903.
 7        So it's difficult to pin the degradation in
 8    this reach on the sediment depravation in the Salt or
 9    Verde River Reservoirs.  No doubt there is sediment
10    impoundment there, but because there's no degradation
11    noted in the profiles from Granite Reef on down to
12    about the Gilbert Road alignment, at the time we did
13    that study, it's likely that impoundment of sediment of
14    the dams is not related to the degradation.
15        The degradation that's here is a direct
16    result of direct excavation of the bed by sand and
17    gravel mining.  It is also a consequence of the
18    channelization that's gone on of the Salt River through
19    the Metro Phoenix area.
20  Q.   Okay.  And that's not the area where
21    Mr. Dimock took his boat, is it?
22  A.   No.
23  Q.   Okay.
24        CHAIRMAN NOBLE: Mr. Slade, it's going
25    to have to be now.
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 1        MR. SLADE: Okay.
 2        CHAIRMAN NOBLE: We'll convene again at
 3        9:00 a.m.
 4        (The proceedings adjourned at
 5        12:16 p.m.)
 6    
 7    
 8    
 9    
10    
11    
12    
13    
14    
15    
16    
17    
18    
19    
20    
21    
22    
23    
24    
25    
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 1  STATE OF ARIZONA    )
    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
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 6 
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 1                  CHAIRMAN NOBLE:  Good morning.  Welcome
  


 2   back.  I don't think anyone's here for the first time,
  


 3   so we won't do introductions.
  


 4                  Mr. Mehnert, I suspect we need a roll
  


 5   call for the record so that we can start.
  


 6                  DIRECTOR MEHNERT:  Commissioner Allen?
  


 7                  COMMISSIONER ALLEN:  Present.
  


 8                  DIRECTOR MEHNERT:  Commissioner Henness?
  


 9                  COMMISSIONER HENNESS:  Present.
  


10                  DIRECTOR MEHNERT:  Chairman Noble?
  


11                  CHAIRMAN NOBLE:  Present.
  


12                  DIRECTOR MEHNERT:  Commissioner Horton,
  


13   of course, is not with us this week.  But our attorney,
  


14   legal counsel, Matthew, is here.  So we're ready to
  


15   go.
  


16                  CHAIRMAN NOBLE:  Mr. Slade, are you
  


17   ready to proceed with your direct?
  


18                  MR. SLADE:  I am.
  


19                  CHAIRMAN NOBLE:  Mr. Fuller?
  


20                  THE WITNESS:  I am ready.
  


21                  CHAIRMAN NOBLE:  Could we get both of
  


22   you to say that again so we can check the makes?
  


23                  THE WITNESS:  I'm not.
  


24                  MR. SLADE:  I think we're all already.
  


25                  CHAIRMAN NOBLE:  Okay.  Thank you.
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 1          REBUTTAL DIRECT EXAMINATION (CONTINUED)
  


 2   BY MR. SLADE:
  


 3       Q.    Okay.  Good morning, Commissioners, and good
  


 4   morning, Jon.
  


 5       A.    Good morning.
  


 6       Q.    When we left off yesterday, we were going
  


 7   through your PowerPoint, and that is Exhibit C053
  


 8   Part 385, and we were stopped at Page 81 of that.  Is
  


 9   that your recollection?
  


10       A.    Yes, it is.
  


11       Q.    Okay.  And you were going through the
  


12   beginning of your hydrology recommended flow rates; is
  


13   that right?
  


14       A.    That's right.
  


15       Q.    Okay.  And the reason we're looking at that
  


16   is so that we can determine later on what the depths of
  


17   the river might have been?
  


18       A.    Yes, in part.
  


19       Q.    And that's used to understand the
  


20   susceptibility of the river for boats?
  


21       A.    Yes.
  


22       Q.    Okay.  So please proceed.
  


23       A.    Of that and the seasonality of flow.  And,
  


24   again, my objective in what I'm presenting here is to
  


25   summarize what was in the written report that I
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 1   provided that goes into these things that I'm talking
  


 2   about in more detail.  And, also, I should say that
  


 3   there's a lot that all of the experts agree on, and I
  


 4   think our differences as far as the numbers are really
  


 5   not that far apart with respect to navigability.
  


 6             And I should also back up, I realized this
  


 7   morning as I was looking at my slides, and say that
  


 8   there are specific indicators of flow that I think are
  


 9   sufficient to describe the ordinary conditions of the
  


10   river, and that would be the mean annual discharge.
  


11   And I include that because it's a commonly used value.
  


12   It's available in lots of different formats.  For
  


13   instance, the tree ring data that we looked at
  


14   yesterday is depicted as mean annual.
  


15             I know that there's been other documents
  


16   submitted comparing rivers where mean annual discharge
  


17   was used as the comparison.  So I thought it's useful
  


18   to continue on with that.
  


19             We also have the median annual or the annual
  


20   median discharge, as well as some discharge descriptors
  


21   to describe the range of the flow, and we can do that
  


22   on an annualized basis.  That's the flow duration data
  


23   that you'll hear me talk about, such as the 10 percent
  


24   flow or the 50 percent flow or the 90 percent flow.
  


25   And those are based on daily values averaged for the
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 1   entire -- computed for the entire year determine the
  


 2   medians or the 10 percent or the 90 percent.
  


 3             And then there's seasonal data.  In the past
  


 4   we've depicted those as monthly average because that
  


 5   was a readily available data by which to depict the
  


 6   seasonal variation.  We had some feedback saying, well,
  


 7   the average, they would rather see the median daily
  


 8   based on medians of each calendar day.  And that's
  


 9   fine.  It shows the same trend, and it makes no
  


10   particular difference for the determinations of
  


11   susceptibility of navigation.  So we're doing that as
  


12   well.
  


13             So the seasonal data that I'm now presenting
  


14   are based on the medians of each calendar day computed
  


15   from the USGS records, and I'll talk about that a
  


16   little bit more.  But those data sets were not as
  


17   available as they are today when we did our original
  


18   work back in 1992.  So the fact that you can download
  


19   the digital format online now makes treatment of those
  


20   data much easier than what we had in the past.
  


21       Q.    And, Jon, let me ask you sort of an overhead
  


22   question here.  Have you seen in other cases where
  


23   navigability was at issue, for example, in the State of
  


24   Oregon or the State of Washington, where they've done a
  


25   similar susceptibility analysis by computing
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 1   reconstructed flows and then the possible depths that
  


 2   those flows would equate to?
  


 3       A.    Yes.
  


 4       Q.    Okay.  So this is something that's been done
  


 5   previously in other states?
  


 6       A.    These are pretty standard techniques, not
  


 7   only in navigability studies, but in just hydrology
  


 8   studies in general.
  


 9       Q.    Okay.
  


10       A.    So there's not a lot of new science going on
  


11   here with the hydrologic data that we're presenting.
  


12             So let's move along into the slides and make
  


13   some progress there.  So we're at Slide 81, and in this
  


14   slide I'm telling you the data sets that we're using
  


15   and how we're getting to what I'm saying is what I
  


16   think would be a decent consensus position for the
  


17   hydrology.
  


18             And for Segments 1 through 5 we're using the
  


19   full USGS stream data, full period of record, and that
  


20   was indeed the recommendation that Dr. Mussetter made.
  


21   He pointed out that the data that we had used in the
  


22   past, which was based on information that was
  


23   published and in a book format and readily available
  


24   has another additional 20 years.  So, sure, that can be
  


25   included.
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 1             And what we did for Segment 1, we're looking
  


 2   at the sum of the White River from the White River gage
  


 3   that's closest to the confluence of the White and Black
  


 4   and the Black.  So we're summing up those records
  


 5   directly.
  


 6             And for Segment 2 we're using the USGS gage
  


 7   that's near Chrysotile, and I've listed the gage number
  


 8   and the periods of record, the dates, the years of
  


 9   record that are available.
  


10             For Segment 3 we're looking at the Salt River
  


11   near Roosevelt, which is one of the longest records of
  


12   gages in Arizona.
  


13             And then to get Segment 4, because of the
  


14   influence of the reservoir, we're taking the two gages
  


15   that are upstream of the reservoir -- three gages --
  


16   two gages, yes, so that would be the Salt River near
  


17   Roosevelt and Tonto Creek above Gun Creek.  So we're
  


18   getting the two arms of Roosevelt and adding those
  


19   together, knowing that we're missing a fair bit of
  


20   drainage area there to the point of the beginning of
  


21   Segment 4, but those are the best data sets available.
  


22             And we're basically using that same data set
  


23   for Segment 4 [sic], and if there was any error in
  


24   underestimating the flows at the beginning of
  


25   Segment 4, that error is compounded, so we're likely


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







SALT RIVER     VOLUME 22      05/18/2016 4752


  


 1   underpredicting the flows in both Segment 4 and 5, 5
  


 2   more so than 4.
  


 3             And I should also point out that by adding
  


 4   those additional 20 years, because we've been in a
  


 5   drought for many of those years, that tends to lower
  


 6   the discharge estimates for any given parameter that
  


 7   we're looking at, so...
  


 8       Q.    And what would be the effect of a lower
  


 9   discharge estimate on depths?
  


10       A.    In general, it lowers the depth, but not
  


11   significantly with respect to navigability.
  


12       Q.    Okay, so --
  


13       A.    So we're a little less.  It's hard to
  


14   describe whether we're conservative or not
  


15   conservative, depending on your perspective in the
  


16   case, I think, but we get a lower number.
  


17       Q.    Okay.
  


18       A.    Probably the simplest way to describe it.
  


19       Q.    Just so I understand you correctly, you heard
  


20   some criticism from Dr. Mussetter that you didn't
  


21   include the full period of record; but when you
  


22   previously did your analysis, you included the full
  


23   period at that time, which was back about 20 years ago?
  


24       A.    I used the full period that was available at
  


25   that time in a published format, and remember that in
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 1   1992 the world was different in terms of what
  


 2   information was available in digital format.  So there
  


 3   were records, paper records, in the archives of the
  


 4   USGS that you could go get, but we had neither the
  


 5   time nor the budget to go get those and do all the
  


 6   analyses and data entry.  The simple data entry would
  


 7   have been an extremely tedious task, even though it's
  


 8   all available.  So what we used was a book that was
  


 9   published by the USGS, and they did their own quality
  


10   control on that.  So it wasn't really our numbers.  It
  


11   was their numbers.
  


12       Q.    Okay.  And now, with the hydrology
  


13   recommended flow rates that you're going to provide,
  


14   that includes the full period of record, which is what
  


15   Dr. Mussetter would have done?
  


16       A.    That's what he did, yes.
  


17       Q.    What he did, okay.
  


18       A.    So that's the first part.  That's the base of
  


19   our data.  And then the next slide, Mr. Burtell rightly
  


20   pointed out that there had been depletions of flow, and
  


21   he did some analysis of those depletion rates.
  


22             I didn't make any adjustment to Segment 1.  I
  


23   guess that's maybe a little unclear there in my first
  


24   bullet.  We're not arguing about Segment 1, so I didn't
  


25   fiddle with those numbers at all there.
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 1             But for Segment 2, his recommendation was
  


 2   31 cfs was the addition.  And then for 3 through 5 --
  


 3   well, his was for 3.  68 cfs would have been the
  


 4   addition there to the Roosevelt gage numbers, and I
  


 5   think his numbers also included an adjustment for the
  


 6   Tonto arm, as I understood what he said.
  


 7             And then what I did was, for Segment 4 and 5,
  


 8   lacking any better data, we just used that same
  


 9   adjustment that Mr. Burtell had come up.  I didn't make
  


10   the adjustment to the mean and the median annual
  


11   values.  I felt like those numbers were in the range,
  


12   and the addition of 68 or 31 cfs would have made no
  


13   substantive difference, so...
  


14       Q.    Would there have been additional depletions
  


15   in Segment 4 and 5 that Mr. Burtell would not have
  


16   included in his 68 cfs because he only looked at
  


17   Segment 3 and above?
  


18       A.    Not really.  Segment 4 is a canyon reach.
  


19   You know, there may have been some minor ditches for a
  


20   few of the ranches that were in there, but we're not
  


21   talking about anything significant.
  


22             And the same with 5.  There was a ranch or
  


23   two down there, and they may have had a ditch, but not
  


24   significant acreage.
  


25       Q.    So you thought it was appropriate then to use
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 1   the Segment 3 depletion that Mr. Burtell had used for
  


 2   Segments 4 and 5 as well?
  


 3       A.    That's right.
  


 4       Q.    Okay.  And just to be clear, on Segment 1,
  


 5   did Mr. Burtell do any analysis on the flow depletion
  


 6   for that segment, or is your bullet here indicating
  


 7   that you did no analysis for you?
  


 8       A.    I didn't make an adjustment for that.
  


 9       Q.    Okay.
  


10       A.    So that's what I'm trying to say there.  No
  


11   one's arguing about Segment 1, and I didn't want to
  


12   spend effort on it.
  


13             And then for the 2-year discharge, I just
  


14   took the values that were published by the USGS.
  


15   There's a report by Pope, et al. that I know is in
  


16   the record somewhere where it's a statistical summary
  


17   of all the gage data from Arizona.  It's through 1996,
  


18   and I used the 2-year discharge that's published by
  


19   them.
  


20             For Segment 1, I just used the Black River.
  


21   I didn't feel it appropriate to add peak discharge
  


22   estimates the way you would a daily flow discharge
  


23   estimate, so I just used the one.  Again, for Segment 1
  


24   we're not really arguing about that one.  So to be
  


25   clear, that's where it came from.
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 1             And for the other ones I used the dominant
  


 2   gage, so all the rest of them were Roosevelt and
  


 3   Chrysotile 2-year gage data estimates.  And you'll see,
  


 4   when you see the chart, clearly the peak discharge
  


 5   would increase in the downstream direction, and so in
  


 6   the chart I just below the gages put greater than their
  


 7   estimate of, say, 14,400, would be greater than.
  


 8             And then Segment 6, we don't have an
  


 9   established 2-year discharge estimate from the USGS.
  


10   There I just took 20,000 cfs.  There's been some
  


11   discussion on both sides of that being somewhat
  


12   equivalent to a 2-year flood.  I think that comes out
  


13   of the Land Department report.  Probably a little low,
  


14   given that today's, with the dams in place, including
  


15   the improvements to Roosevelt, the added flood control
  


16   storage, the 5-year postdam estimate is 25,000 cfs.  So
  


17   20,000 is probably a little low, but I've heard the
  


18   number used on both sides, and that's kind of where I'm
  


19   coming from at this point.
  


20             So I'm bringing in data from Dr. Mussetter
  


21   and analyses from Dr. Mussetter and from Mr. Burtell in
  


22   those segments.  I'm cognizant of the work that
  


23   Mr. Gookin did as well and incorporated that, as you'll
  


24   see a little bit later.  Again, I don't think we're too
  


25   far apart, and we heard no rebuttal from the other side
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 1   of Mr. Burtell's adjustments, and we're adopting, so I
  


 2   think we should be all okay on that one.  I don't think
  


 3   I want to say anything more about that.
  


 4             So on Slide 83, another question that comes
  


 5   up, was asked a number -- of a number of experts in
  


 6   cross-examination, is, you know, what's the range of
  


 7   ordinary flow, the ordinary and natural flow.
  


 8             And I believe I answered this previously.  We
  


 9   got some kind of fuzzy answers from some of the other
  


10   experts.  And I would say that, definitively, based on
  


11   what I heard, I think this is the consensus position;
  


12   is that the low end would be to use the 10 percent flow
  


13   duration or 10 percent low, as Mr. Gookin called it,
  


14   because there's some confusion in my own stuff about
  


15   whether 10 percent is the high or low.  We'll say the
  


16   10 percent low.  And the high end I would say is the
  


17   2-year discharge.
  


18             And I think we go to that for the reasons
  


19   that I discussed yesterday, because it's more
  


20   coincident with the bankfull discharge and the
  


21   definition of flooding, which, in the case of looking
  


22   at ordinary, was saying nondrought/nonflood.  Say,
  


23   well, that's the beginning of flooding or the lower end
  


24   of the beginning of flooding; and it's coincident,
  


25   also, with the ordinary high water mark, which would be
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 1   the limit of a claim in the event of a finding of
  


 2   navigability.  And that includes all the normal
  


 3   seasonal fluctuations.  And, again, I use the
  


 4   individual calendar day data to come up with the
  


 5   estimate of the median per day to show that seasonal
  


 6   fluctuation.
  


 7             In Segment 6 we're using the full period of
  


 8   record.
  


 9       Q.    And you're on Slide 84.
  


10       A.    Switched over to Slide 84, that's correct.
  


11             I'm using the full period of record, and I'm
  


12   adding up the Salt River, Tonto Creek above Gun Creek,
  


13   just as I did for Segments 4 and 5; but because you
  


14   have the Verde confluence there, I'm also adding in the
  


15   Verde Tangle gage, which has the longest period of
  


16   record that's available digitally.  And I used those
  


17   for the flow duration statistics, as well as the median
  


18   daily estimates.
  


19             And I'm now using Mr. Burtell's depletion
  


20   estimates for both the Salt and the Verde, which had
  


21   68 cfs on the Salt side and 183 on the Verde side.
  


22       Q.    Let's pause there.  So you've used
  


23   Mr. Burtell's depletion estimate that he came up with
  


24   for Segment 2 and 3, and then you've used the depletion
  


25   estimate from his Segment 3 for the depletion in
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 1   Segments 4 and 5, and then you've added his depletion
  


 2   estimate that he came up with from the Verde to the
  


 3   reconstruction, so now you have his depletion from the
  


 4   Verde and the depletion from the Salt.
  


 5             And does that account for all of the
  


 6   depletions from manmade withdrawals of the river?
  


 7       A.    It's our best estimate of those depletions in
  


 8   the segments that you just mentioned.
  


 9                  CHAIRMAN NOBLE:  Question.
  


10
  


11              EXAMINATION BY COMMISSIONER ALLEN
  


12                  COMMISSIONER ALLEN:  Question.
  


13                  Does this include any of the depletions
  


14   from evaporation in any of the lakes, or is that just
  


15   up in the air?
  


16                  THE WITNESS:  That's a good one.
  


17                  Commissioner Allen, so the depletions
  


18   were exactly as Mr. Burtell portrayed them, and the
  


19   gages that we're using are above the reservoirs, so
  


20   those data sets would not have any evaporation in them.
  


21                  COMMISSIONER ALLEN:  Okay.
  


22
  


23          REBUTTAL DIRECT EXAMINATION (CONTINUED)
  


24   BY MR. SLADE:
  


25       Q.    Including the near Roosevelt -- or, excuse
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 1   me, including the Roosevelt gage?
  


 2       A.    Near Roosevelt is above Lake Roosevelt.
  


 3       Q.    Okay.  And the Roosevelt gage isn't active
  


 4   any longer?
  


 5       A.    The at Roosevelt gage was destroyed when they
  


 6   built the dam.
  


 7       Q.    Okay.
  


 8       A.    Okay.  Well, and then the only difference
  


 9   there is, in Segment 6 we had a more rigorous study of
  


10   what the predevelopment conditions were for Segment 6
  


11   that was done by the U.S. Geological Survey.  That's
  


12   the Thomsen and Porcello report that we had a lot of
  


13   discussion about.  And since they had come up with
  


14   estimates of mean and median, and I've included a lot
  


15   of things that escaped the notice of simply adding the
  


16   upstream gages, I used those for the mean and the
  


17   median annual flow rates, and I did not make an
  


18   addition for depletion because they included that
  


19   explicitly.
  


20             And, again, the 2-year discharge came
  


21   from the Land Department report, and thus far I
  


22   haven't heard any objections about that value of
  


23   20,000 cfs.
  


24             And when you take all those data together,
  


25   you put them in a table, and this is what it looks
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 1   like.  And you can see there's some greater than
  


 2   symbols in there in Segment 5.  We're using the same
  


 3   numeric values for 4 and 5, but we're adding some
  


 4   thousand or 1,200 square miles downstream of the gages
  


 5   when you get to the beginning of Segment 5, the
  


 6   upstream end of Segment 5.
  


 7             So, clearly, there would be additional flow
  


 8   in there, because in that area there are numerous
  


 9   perennial streams and probably an unknown number of
  


10   seeps and springs that flow directly into the bedrock
  


11   canyon of Segment 4 that would have added flow to the
  


12   river.  And in Segment 5 itself, the bedrock fills with
  


13   shale, so we would not expect to see any significant
  


14   losses there, so -- but we know it's somewhat greater.
  


15   We don't have a number for it, so I put in the greater
  


16   than symbol.
  


17             Similarly, for the 2-year discharge
  


18   estimates, I'm using the ones that are available from
  


19   the closest gage.  Clearly, the 2-year discharge would
  


20   increase in the downstream direction from 2 to 3 to 4
  


21   to 5 because of the addition of drainage area.  That's
  


22   a pretty well-established relationship between drainage
  


23   area and discharge.  The USGS publishes all sorts of
  


24   information in that regard and that should be
  


25   indisputable.
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 1             And then, again, you see the 20,000, and
  


 2   you've got a little approximate squiggle there in front
  


 3   of the 20,000 because it's not a statistical estimate
  


 4   there.  It's just kind of a rule of thumb.
  


 5       Q.    Let's pause there for a second.  There are a
  


 6   few things that are different than what was in your
  


 7   table when you previously presented some of your data;
  


 8   is that correct?
  


 9       A.    Yes.
  


10       Q.    Okay.  Can you explain some of those
  


11   differences?
  


12       A.    Well, I think I just have, you know, at
  


13   length in the record.  I add in the depletion rates
  


14   from Mr. Burtell.  I've separated the data out to
  


15   eliminate some of the confusion that was occurring
  


16   between mean annual and median annual and median daily.
  


17             We had a lot of discussion about the
  


18   50 percent value and how that was used, and what I was
  


19   attempting to do before was to fill in a blank with
  


20   additional data that we had, to try to represent that
  


21   increase in that value, and ended up making, basically,
  


22   an apples and oranges comparison, which was pointed
  


23   out, and correctly so.  And so we made that adjustment.
  


24   I think that's a legitimate complaint that we've
  


25   corrected.
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 1       Q.    So you're referring to where it says 1,230 at
  


 2   Segment 6 for the median annual, and then there's a
  


 3   difference there where it says 819 for the median daily
  


 4   for Segment 6?
  


 5       A.    Correct.
  


 6       Q.    Okay.  And, previously, you hadn't done a
  


 7   reconstructed flow, so you only had the median annual,
  


 8   and that led to some confusion about what that
  


 9   represented?
  


10       A.    Yes.
  


11       Q.    Okay.
  


12       A.    So I've corrected that.  And, again, before,
  


13   I had tried to make some sort of an adjustment for
  


14   Segment 5 using what I knew about Segment 6, and,
  


15   again, that was the other difference there.  I decided
  


16   it's just not worth the argument.  I think I created
  


17   more confusion than I shed light, so I just went back
  


18   to using the straight gage data and didn't try to make
  


19   an adjustment for additional drainage area and other
  


20   sources of surface flow.
  


21       Q.    So Segment 4 begins at the top of the canyon
  


22   reach just below Roosevelt Dam; is that right?
  


23       A.    It's a little distance above the physical
  


24   structure of the dam, and, yeah, it's where it's at the
  


25   end of the geologic canyon, the beginning of the Tonto
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 1   Basin.
  


 2       Q.    So from that point down to the Verde River,
  


 3   there was no additional water that was added, so that's
  


 4   why Segment 5 looks exactly like Segment 4; is that
  


 5   correct?
  


 6       A.    Well, there's probably a lot of additional
  


 7   water that's added; but the estimates, there's no
  


 8   values added to the estimates there.
  


 9       Q.    Okay.
  


10       A.    And that is why they're the same, yes.
  


11       Q.    And it's your professional opinion that there
  


12   would be added water that's not accounted for with your
  


13   Segment 5 hydrology?
  


14       A.    Yes, and that's why the greater than symbol;
  


15   but I really don't want to have an argument with
  


16   anybody about how much that is.  It's just -- it's
  


17   not -- the argument is not worthwhile.  Whatever we
  


18   would add in there wouldn't make it enough flow to be
  


19   able to float a barge, for instance.  It's going to be
  


20   small, low draft boats, so...
  


21       Q.    And are all of these hydrology flow
  


22   descriptors useful in some capacity, as I believe you
  


23   already mentioned, to some degree?
  


24       A.    Yeah, I think the ones that are most commonly
  


25   used are mean annual and median annual.  We have had a
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 1   lot of discussion about median daily.  You know, one
  


 2   reflection of the range is the 10 to the 90 percent.
  


 3   Mr. Burtell chose to use 75 percent.  Not -- I don't
  


 4   see that value used often, but, you know, it's within
  


 5   the range and just trying to make the comparison.  So,
  


 6   yeah.  I would say yes.
  


 7       Q.    And let's look at the flow rates for
  


 8   Segment 6.  The 10 percent, which is just above what a
  


 9   drought would be for Segment 6, you have that as
  


10   522 cfs?
  


11       A.    Yes.
  


12       Q.    Okay.  And do you recall Mr. Gookin had a
  


13   baseflow of 86 cfs?
  


14       A.    For the downstream end of Segment 6b, yes.
  


15       Q.    Okay.  Would the baseflow be different than
  


16   the 10 percent duration?
  


17       A.    Yes.
  


18       Q.    Okay.  How so?
  


19       A.    Well, baseflow is the contribution from the
  


20   ground to the stream over the length of the stream.  So
  


21   there may be some contributions that are flowing from
  


22   the ground into the stream.  It's basically the minimum
  


23   flow, without the input of precipitation or snowmelt,
  


24   that sort of thing.
  


25       Q.    Is baseflow reflected on your flow descriptor
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 1   chart here?
  


 2       A.    No.
  


 3       Q.    You wouldn't recommend using baseflow as a
  


 4   flow descriptor for calculating some sort of a depth,
  


 5   would you?
  


 6       A.    Yeah, I think that would be indicative of
  


 7   drought flow, which, according to the Courts, is not
  


 8   something that we're thinking about, so...
  


 9             And it seems, you know, if it's 10 percent is
  


10   the value, so 90 percent of the time it's more than
  


11   that, I think we're outside the realm of ordinary, or
  


12   you can at least make that argument.
  


13             Okay.  Another way to depict those same data
  


14   is shown in the following slides, and I've got one for
  


15   each segment.  And what you see on here is I did not
  


16   plot the 2-year discharge, because if I plot them on,
  


17   it squeezes everything down and you've got a scale
  


18   issue and you see things less.  So I printed that value
  


19   at the top right corner.
  


20             The top blue line there is the 90 percent
  


21   flow duration.  In this case, for Segment 1, is 1,452,
  


22   again, from the gage data plus -- well, no addition
  


23   there.  And then mean annual flow, median annual flow,
  


24   so that's the median of the annual flows, if you will.
  


25   The mean annual flows.  The median daily flow, which is
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 1   the 50 percent, based on all of the days of record
  


 2   lumped in one big pot, and half of them are above and
  


 3   half of them are below.  And then the 10 percent, and
  


 4   that's the same kind of every day goes in there and
  


 5   then you take 90 percent of the data points are above
  


 6   it and 10 percent below.
  


 7             And that's kind of where we're seeing some of
  


 8   these descriptors.  And I think on the other side, one
  


 9   thing we sometimes lose sight of is this -- the plot of
  


10   the daily medians that reflects the seasonality.  And
  


11   with a river like the Salt River and many other rivers
  


12   that have title navigability questions, flow
  


13   seasonality is an important thing.  There's no
  


14   requirement that the river be navigable every day of
  


15   every year, but there needs to be a reliable season,
  


16   and it needs to be not so brief that you couldn't get
  


17   out and use it.
  


18             So the distinction there would be between a
  


19   river like East Verde and the article that you
  


20   described that SRP submitted recently where the boaters
  


21   went out to try and catch an East Verde flow and they
  


22   didn't get there in time.  We've seen similar things
  


23   with on the Santa Cruz, where someone went out to --
  


24   you know, you try to go boat that, but you've got to be
  


25   living in Tucson and have a boat ready and the day off
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 1   to get there, because the flow is not going to last
  


 2   very long.
  


 3             And the contrast to that is the Salt River,
  


 4   where it has a boating season.  In fact, we've heard
  


 5   several of the other opponents talk about the boating
  


 6   season on the Salt River.  So it's generally recognized
  


 7   and commonly understood that there's a seasonal high
  


 8   flow, and that's what these -- the orange line there
  


 9   that looks like a mountain, if you will, with some
  


10   foothills.
  


11             So we have this March or February to May,
  


12   February to June, depending on what part of the river
  


13   you're on, higher flow period, and then again a little
  


14   boost towards the late monsoon time frame, and then low
  


15   flows at other times of the year.
  


16             And you see that same pattern as I move
  


17   through the other five charts by segment and the data
  


18   sets as described.  We see that pattern repeated.
  


19             And I've just now moved up to Slide 91, which
  


20   is Segment 6.  And that's all I wanted to say about
  


21   hydrology, and I'm now on Slide 92.
  


22                  CHAIRMAN NOBLE:  You're on Slide 95?
  


23                  THE WITNESS:  92.
  


24                  CHAIRMAN NOBLE:  Just hoping.
  


25                  THE WITNESS:  I slid along pretty
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 1   quickly there.
  


 2                  So are you ready to move to rating
  


 3   curves?
  


 4   BY MR. SLADE:
  


 5       Q.    Yes.
  


 6             So it's your opinion that the seasonal highs
  


 7   are not flood conditions?
  


 8       A.    Oh, no.
  


 9       Q.    Okay.
  


10       A.    They're normal and ordinary.
  


11       Q.    And have you heard any testimony from
  


12   opposing experts that would dispute that?
  


13       A.    I don't recall any.
  


14             I'm ready to move to rating curves.
  


15                  MR. SLADE:  Okay.  And as you're just
  


16   preparing there, we did make copies of the corrected
  


17   slides, if parties would like any of those, if they
  


18   haven't printed those.
  


19                  THE WITNESS:  Okay.  So on Slide 92, now
  


20   we have some flow rates.
  


21                  MR. SLADE:  I'm sorry.  Commissioner
  


22   Allen?
  


23                  COMMISSIONER ALLEN:  Is it corrected?
  


24   It's not what we have here?
  


25                  MR. SLADE:  Almost all of the slides are
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 1   what you have there.  There are a few that were
  


 2   corrected, and we can make sure you have those as well.
  


 3                  You did receive those yesterday, but --
  


 4                  COMMISSIONER ALLEN:  Okay.  Never mind.
  


 5                  DIRECTOR MEHNERT:  They're in part of an
  


 6   existing exhibit.
  


 7                  MR. SLADE:  Right, Exhibit --
  


 8                  COMMISSIONER ALLEN:  C055?
  


 9                  DIRECTOR MEHNERT:  55.
  


10                  MR. SLADE:  Yes.
  


11                  COMMISSIONER ALLEN:  Got it.
  


12                  MR. SLADE:  398.
  


13                  COMMISSIONER ALLEN:  Okay.  Thanks.
  


14   BY MR. SLADE:
  


15       Q.    All right.  Slide 92.
  


16       A.    Slide 92, the next thing we need to talk
  


17   about is the rating curves.  So we have the flow rates,
  


18   and one way of figuring out flow depths for
  


19   considerations to susceptibility is to look at rating
  


20   curves.
  


21             So we had a fair bit of discussion on those,
  


22   both in Segment 6 and in upstream areas.  Things I
  


23   would like to say about that in response to the
  


24   criticisms and other comments that were made on the
  


25   rating curves is that in Segment 6 Dr. Mussetter was
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 1   thorough enough to go through and re-create the
  


 2   computations.  So while he may not agree with my
  


 3   conclusions or perhaps the selection of the n-values
  


 4   that I used or the relevance of the topographic data,
  


 5   he was at least able to reproduce the results that I
  


 6   got back in '92.
  


 7             So, again, in that sense, we know that
  


 8   they're error-free in terms of the computations that
  


 9   were done.  So I'm not trying to trick him into saying
  


10   that he agrees with everything that I concluded from
  


11   those, or he might have done it a different way, but he
  


12   was at least able to reproduce those.
  


13             Another thing to think about is that, well,
  


14   how different are the various results?  And I spent
  


15   some time in the written document that I provided, and
  


16   it was called Arizona State Land Department Salt River
  


17   Rebuttal Rating Curves.
  


18       Q.    And that is C055 -- excuse me, C053 Part 397.
  


19       A.    And in there I suggest that and show data
  


20   that the actual differences are not that significant,
  


21   in most cases.  Most of the difference come in the flow
  


22   rates that were used, rather than the actual rating
  


23   curve.  And when you do an apples and apples comparison
  


24   using the same flows, the differences are not
  


25   particularly significant with respect to navigability.
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 1             In no case do we see a difference that says,
  


 2   well, you could take a much larger boat, a deep draft,
  


 3   heavily loaded keelboat or take barges or something on
  


 4   the river.  In all cases we're talking about low to
  


 5   moderately draft boats with moderate loads or small
  


 6   loads.
  


 7             So in my view, the differences are not great.
  


 8       Q.    And, Jon, just so we're clear, when you use
  


 9   the term rating curves, what does that mean, exactly?
  


10       A.    A rating curve is a relationship between any
  


11   number of parameters.  As we're using them in this
  


12   context, we've talked mostly about developing a
  


13   relationship between the discharge and the depth.
  


14             So that's a good question.  In some cases
  


15   we're talking about average depth, the average over the
  


16   section, and sometimes we're talking about the maximum
  


17   depth.  And I've got a slide where we'll show that in
  


18   just a sec.  So we'll get back to that, but that's
  


19   basically what we're doing.
  


20       Q.    Okay, so --
  


21       A.    So that basically what happens there is, if I
  


22   have a rating curve, you tell me, hey, at the flow rate
  


23   of this, what's the corresponding depth?  And you can
  


24   go the opposite way as well.  I know it's 2 feet deep.
  


25   Therefore, what would the discharge be?
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 1       Q.    So it's extremely important, obviously, that
  


 2   you get the flow rate correct, because that's your one
  


 3   input that you have to determine your depths?
  


 4       A.    It's extremely important for using a rating
  


 5   curve.  It's one of the pieces of information that you
  


 6   would use for making an assessment of susceptibility,
  


 7   just like rating curves should be just one piece of the
  


 8   puzzle.
  


 9       Q.    And do you know if Dr. Mussetter used a
  


10   natural flow rate?
  


11       A.    My understanding is he did not make any
  


12   adjustment for depletions.
  


13             So on the next slide, 93, I show some
  


14   comparisons here between the rating curves that were in
  


15   the original ASLD reports for Segment 2.  In there I
  


16   had a canyon reach and a -- I forget the other
  


17   descriptor of what I had; two types of reaches that
  


18   were typical of that segment.  So we'll call it one
  


19   produced higher depths and one produced lower depths.
  


20             And Mr. Burtell used information taken from
  


21   the USGS gage at Chrysotile and came up with his rating
  


22   curve, and you see that one of my mine was higher than
  


23   his and one of them was lower than his and his kind of
  


24   smack in the middle over the range of discharges that
  


25   he reported.
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 1             So I'm just kind of -- all this is here is an
  


 2   apples to apples comparison.  These are not the final
  


 3   rating curves that I'm using.  I'm just making this
  


 4   comparison.  And in my mind there, none of the flow
  


 5   depths get below what could be used in a small boat,
  


 6   and none of them are high enough that would dictate
  


 7   that you're using an entirely different kind of boat on
  


 8   Segment 2.
  


 9             So while there are differences, we're within
  


10   the same range.  That's all I really need to say there.
  


11             In Segment 3 --
  


12       Q.    So let me pause you there.  For the next few
  


13   slides where you're showing comparisons of the rating
  


14   curves, you didn't use those comparison to input a
  


15   certain flow rate and find the depth from these charts.
  


16   This is just a relative comparison of how different
  


17   people plotted the depths versus discharge?
  


18       A.    I'm just trying to make a comparison between
  


19   what various experts used.
  


20       Q.    Okay.
  


21       A.    In this case, there were two experts that
  


22   opined on -- with rating curves in Segment 2.  That
  


23   would be Mr. Burtell and myself.
  


24       Q.    Okay.  So for the depths that you found and
  


25   the rating curves that you used to find those, you've
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 1   included those in the recent submission, C055
  


 2   Number 401; is that right?
  


 3       A.    Yes, and we'll get to that.
  


 4       Q.    Okay.
  


 5       A.    So that's Segment 2.
  


 6             For Segment 3, on Slide 94, you can see --
  


 7             And let me back up just one second.  I
  


 8   noticed this morning, as I was looking at these, I
  


 9   labeled Mr. Burtell's as "Mr. Burtell-High" or you see
  


10   in the code there.  And he only had one curve, so there
  


11   should be no "High" there, that I'm aware of.  Perhaps
  


12   someone can correct me if I'm incorrect on that, but
  


13   that's just a mislabel.
  


14             In Segment 3, Mr. Burtell had data from the
  


15   at Roosevelt station, which technically is in
  


16   Segment 4, but it's near Segment 3, and there are
  


17   probably some similarities in the morphology between
  


18   that part of Segment 4 and the upper part of Segment 3.
  


19   Be that as it may, he was, I believe, intending to have
  


20   that apply to Segment 3.  So I'm taking him on his word
  


21   for that.
  


22             And you see that, once again, you know, I
  


23   have a high and a low.  Mr. Burtell's numbers plot out
  


24   close to my low, and my high is significantly higher.
  


25   And a word about that.  So this is one place where
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 1   there is some differences.
  


 2             Again, what I'm trying to depict in those
  


 3   original cross sections there was a characteristic of
  


 4   the entire river.  Mr. Burtell's rating curves are from
  


 5   the USGS data, which is a near-riffle condition, so
  


 6   it's more of a limiting cross section, rather than a
  


 7   depiction of what the entire segment looks like.
  


 8             So, again, there's a little bit of apples and
  


 9   oranges again.  So in that case, the high curve on my
  


10   end would indicate different types of boats could be
  


11   used.  So there's that difference.  But you see the low
  


12   ends were, you know, tenths of a foot apart, and that's
  


13   very close right there.  So a lot of agreement on the
  


14   low end.
  


15             There were no other rating curves submitted
  


16   for Segments 4, or 1, for that matter, and Segment 5.
  


17   For Segment 5 Dr. Mussetter used cross section 6, the
  


18   upstream-most one from the Land Department report.  I
  


19   have no problem with that, but regardless, we have no
  


20   original data submitted for that, so there's no
  


21   comparison to make.
  


22             In Segment 6 --
  


23       Q.    Jon, let me pause you for a second.  This is
  


24   one of the slides that was corrected, and you're
  


25   looking at the corrected slide in your PowerPoint up
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 1   here, and that is Exhibit C055 Part 398, Page 95.
  


 2       A.    That's right.
  


 3             So Dr. Mussetter's high numbers are lower
  


 4   than my high numbers or the Land Department's high
  


 5   numbers.  But, again, if you look at the low end of the
  


 6   curve, you know, down near a hundred cfs or so, those
  


 7   numbers are all within tenths of a foot.  They start to
  


 8   separate a little bit more as you move upstream, but
  


 9   the range of those, again, is all -- we're all talking
  


10   about low draft boats, and we're not talking about
  


11   something that would be a deep-keeled boat.
  


12             So, again, I wouldn't call those differences
  


13   significant with respect to navigability.
  


14             Dr. Mussetter, as I understand his testimony,
  


15   also added 4 cross sections that he felt like better
  


16   depicted a limiting condition, based on steeper slopes,
  


17   using the 1903 topography.  And so that's his yellow
  


18   line, was the lowest of those.
  


19             And, again, these are just -- these are not
  


20   the full rating curve.  This is just three points of
  


21   comparison to kind of depict, you know, where we all
  


22   sat in the range.  Again, I think I've made this point
  


23   probably more times than needed, but they're close, in
  


24   my opinion.
  


25       Q.    So that Slide 95 would include the most
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 1   limiting cross sections that Dr. Mussetter could find?
  


 2       A.    Right.  And I also have Mr. Gookin's on there
  


 3   too.  I mentioned that.  But it's almost coincident, in
  


 4   terms of the depth and discharge, to Dr. Mussetter's
  


 5   lowest curve, so kind of barely shows up there.
  


 6   They're written on top of each other.  So Mr. Gookin
  


 7   had a cross section for the downstream end, what he
  


 8   called Segment 6b.  Again, in that same range.
  


 9             So as I mentioned, I think it's important to
  


10   put rating curves in their proper perspective.  And,
  


11   interestingly, I thought that the best example of that
  


12   was from Tyler Williams.  If you remember, he was the
  


13   guy that had written books on boating in Arizona and
  


14   has done the Salt River many, many times, very familiar
  


15   with it, including Segment 1, as I recall.
  


16             And someone asked him, "Well, so what do you
  


17   think the depth of the river is," or some question
  


18   along those lines.  And this is -- and I'll just read
  


19   his quote:
  


20             "I mean, putting a depth on any river is sort
  


21   of an amorphous sort of definition.  I mean, rivers are
  


22   defined by obstacles, rocks, deep channels, shallow
  


23   channels, deep channels.  You know, they're dynamic
  


24   animals.  So to put a depth on a river, it's just
  


25   really not a logical way to look at it."
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 1             And I couldn't agree more, and I can see
  


 2   his face and see the kind of confusion in his eyes
  


 3   as he said, "Well, what do you mean, a depth of a
  


 4   river?"
  


 5             Because it's very difficult to say one cross
  


 6   section describes the entire river.  If you've actually
  


 7   sat in a boat and gone down the river, your perspective
  


 8   on the depth is very different.  There are shallow
  


 9   places.  There are deep places.  You do things slightly
  


10   different, as a boater, in the shallow places than you
  


11   do in the deeper places.  You watch out for different
  


12   things.  You're more alert in some places and less
  


13   alert in other places.
  


14             So it's important to recognize what these
  


15   rating curves are.  In some cases folks were looking to
  


16   try to find the most limiting cross section, so where
  


17   were the shallowest depths.  In other places folks are
  


18   saying, well, what data are readily available, like a
  


19   USGS gage, that we can go look at and -- and they need
  


20   to understand, well, what are they measuring there, and
  


21   why are they measuring those kinds of depths?  Are they
  


22   trying to characterize the depths of the river, or are
  


23   they making depth estimates so they can know the flow
  


24   rate so they can publish what flows happened on what
  


25   days.
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 1             And, again, we have these areas of agreement
  


 2   and overlap in Segments 1, 4 and 5, where we have
  


 3   minimal data that were submitted and basically have our
  


 4   stuff and nobody else's.
  


 5             We have also have areas of agreement in terms
  


 6   of velocity and width.  In no case did anybody come up
  


 7   with any velocities from a rating curve that suggests
  


 8   that the velocities are too high to allow boating on
  


 9   the river.  Similarly with width.  I think everyone
  


10   agrees that the river's wide enough to get a boat in.
  


11             So where can we look beyond rating curves to
  


12   kind of think about how do we characterize what Tyler
  


13   was talking about there; you know, what is that
  


14   variable?  How do people experience the river in a
  


15   boat, and how does that relate to depth and
  


16   susceptibility?
  


17       Q.    Jon, let me pause you there.
  


18             Based on Tyler Williams' quote, is that a
  


19   reason why the Supreme Court, you think, has said
  


20   decide each river's navigability based on its own
  


21   facts, and don't compare it to each other river that's
  


22   come before it or that may come after?
  


23       A.    Well, I can't speak for what the Supreme
  


24   Court thinks, but that sounds like a reasonable
  


25   interpretation to me.
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 1             I know that you go from river to river, and a
  


 2   single descriptor is not sufficient to describe the
  


 3   experience of boating it.  Rivers with similar
  


 4   discharge, you can have very differing experiences of
  


 5   boating.
  


 6       Q.    So if you have one river that has, let's say,
  


 7   a thousand cfs and you have -- you're trying to compare
  


 8   it to another river that has an average of 2,000 cfs,
  


 9   could you just look at the 2,000 and say, oh, that's
  


10   going to be a deeper river, easier for boat travel?
  


11       A.    I think that would be a very simplistic
  


12   assumption, and it might be a starting point, but you
  


13   have to field-check that.  You have to have some
  


14   measure to see how that translates, because 2,000 feet
  


15   spread out over 4,000 -- 2,000 cfs spread out over a
  


16   4,000-foot width is very different than a thousand cfs
  


17   spread out over 200 feet of width.  And, then again,
  


18   you add in slope and other obstacles and, again,
  


19   creates a very different experience.
  


20             And I would suggest that the biggest
  


21   difference between the experts that the Commission has
  


22   heard is their on-the-river experience and their
  


23   ability to go beyond this is what my rating curve told
  


24   me, to what it feels like in a boat, as well as the
  


25   ranges of disciplines considered.
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 1             You know, folks who are -- where their
  


 2   only -- whose only tool is a rating curve are going to
  


 3   rely more heavily on the rating curve.  Folks that have
  


 4   a rating curve and a boating trip down the river have
  


 5   those two things to look at.  Folks that have
  


 6   considered in detailed historical record or all of the
  


 7   historical accounts that have been found have some
  


 8   context by which to say, well, I know my rating curve
  


 9   says this, but we know that this kind of boat went down
  


10   the river.
  


11             And, generally, you see a difference in terms
  


12   of reliance on computer models to those folks that have
  


13   been in the field, who have been in a boat on the
  


14   river.
  


15       Q.    So I think you've reviewed this before, but
  


16   did any of the opponent experts boat the river when it
  


17   had a near-natural amount of water in it?
  


18       A.    No.
  


19       Q.    And it's --
  


20       A.    None.
  


21       Q.    -- your opinion that that is valuable for
  


22   understanding the navigability case?
  


23       A.    Extremely.  Yeah.  Until you've been around
  


24   the bend from where you can see it from the bridge, you
  


25   don't know what's there.
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 1             You can look at the aerial and, as I think we
  


 2   saw, as you asked in your cross-examination of various
  


 3   witnesses, "Here's a historical photo.  Can you tell
  


 4   any how deep that is," and I think in every case they
  


 5   said no.  So you don't know from looking at aerials how
  


 6   deep it is.  You don't know what the experience of
  


 7   getting around rocks are.  You just don't know.  It's
  


 8   an unknown to you.
  


 9             Having done it multiple times at different
  


10   flow rates, you also get a feel for what kinds of boats
  


11   work best at what situations, what is the influence of
  


12   seasonality.  I think if you rely solely on reading the
  


13   boating guide or a website that describes boating, you
  


14   get a very different perspective then.
  


15             And that's been my own experience as well.
  


16   When I started this study back in the early '90s,
  


17   that's what I had.  And then but I was reading those
  


18   guides, and they would say, "Oh, you need a minimum
  


19   flow of X to get down the river," and I would get out
  


20   there and look at it and go, "Oh, I can get a boat
  


21   easily down here.  This is -- I'm not sure what they
  


22   were thinking."
  


23             And then you realize, well, they might be
  


24   projecting the experience for someone who's looking for
  


25   a bubbly whitewater experience, rather than a placid
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 1   ride down the river or a placid trip down the river.
  


 2   So you understand that when you've seen it at many
  


 3   different flow rates.
  


 4             And I think this gets at, also, one of the
  


 5   differences in the experts.  As I mentioned, I think
  


 6   that the numbers aren't so different in terms of flow,
  


 7   and the numbers aren't so different in terms of depth;
  


 8   but it goes to interpretation.  So, you know, what are
  


 9   you doing with those depths in terms of your experience
  


10   in boating.
  


11             If your definition and your standard of
  


12   navigability is my bottom of my boat can never touch
  


13   the bottom of the river at any point, I never have to
  


14   get out of my boat once, I don't have to line it, I
  


15   don't have to portage it, I could never get stuck or
  


16   get -- if that's your standard of navigability, then
  


17   that leads you to different conclusions.
  


18             You're not disputing the facts.  You're
  


19   disputing an interpretation of what navigability means.
  


20   And those, to me, are more legal questions than
  


21   questions of expertise.
  


22             So to get beyond rating curves on Slide 98
  


23   here, I looked at a number of different things.  So we
  


24   have historical descriptions.  We know for a fact that
  


25   ferry boats were out there.  We didn't include those in
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 1   our historical accounts, but they do tell us something
  


 2   about the river, at least at the point where they're
  


 3   crossing the river.
  


 4             We also did extensive field work, lots of
  


 5   observations, a number of boating trips, considered the
  


 6   USGS rating curves.  We looked at historical
  


 7   photographs to get estimates of depths, what the
  


 8   conditions of riffles looked like.  Looked at
  


 9   historical maps to try to get the feeling for, you
  


10   know, what are the canyons like, what are the widths,
  


11   are there any rapids labeled there.  And then went
  


12   carefully through all the historical accounts to see
  


13   what kinds of things they were saying about the river,
  


14   what their experience was like, particularly where we
  


15   had more detailed logs of their trips.
  


16             And that's why I felt it important yesterday
  


17   to go through some of those historical accounts,
  


18   because it weaves together with all this other
  


19   information to make a larger cohesive picture.
  


20       Q.    Jon, you've already discussed these in your
  


21   direct testimony.  Are these included here in your
  


22   rebuttal testimony, to provide some sort of contrast
  


23   between what opponent experts did?
  


24       A.    Yes.
  


25       Q.    Okay.
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 1       A.    I feel like we've provided a very complete
  


 2   and thorough and multifaceted analysis of what these
  


 3   depths mean.  We've ground-truthed them.
  


 4             And then we'll say a few things about beaver
  


 5   and fish and how the fact that the Hohokam were here
  


 6   for -- you know, for centuries irrigating off the
  


 7   river, with very low technology, and what that means,
  


 8   again, to the likelihood of shallow depth conditions or
  


 9   deeper depth conditions.
  


10             One of the ways that we do this is to look at
  


11   some of the photos, and Dr. Littlefield provided a
  


12   photo in one of his reports, Figure 59, and he labeled
  


13   that as being from January 15th, 1901, and that
  


14   provided the opportunity -- so this is a picture of
  


15   Hayden's Ferry in Tempe in Segment 6.  Provided an
  


16   opportunity to know what exactly was the flow rate.
  


17   We've heard some testimony that says, well, at a
  


18   thousand cfs or less, Arizona Dam's robbing the river
  


19   and it's always dry.
  


20             Well, here's a photograph of the river with a
  


21   boat in it after Arizona Dam has been in place for more
  


22   than a decade, and we have USGS flow estimates for that
  


23   particular day.  254 cfs flowing in on the Salt side
  


24   and 250 cfs flowing in on the Verde side.  The absolute
  


25   maximum would be -- down in Tempe would be 504.  And
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 1   that doesn't account for the kinds of losses that some
  


 2   folks are suggesting would occur between the Salt-Verde
  


 3   confluence and Tempe.  It doesn't account for any of
  


 4   the diversions that might have occurred.  So we know it
  


 5   can't be more than 504.  And yet at 504 cfs it was deep
  


 6   enough to float and to need the ferry.  So what would
  


 7   that depth look like?
  


 8       Q.    And let me pause you one second, Jon.  This
  


 9   is another one of the slides that you made a minor
  


10   correction to, and the corrected slide is on the
  


11   PowerPoint above, and it can be found in C055 Part 398,
  


12   Page 99.
  


13       A.    The correction had to do with the high value
  


14   listed for Dr. Mussetter, and that was the line that I
  


15   had corrected the labeling on in the rating curve for
  


16   Segment 6.
  


17             And in this case, even though Dr. Mussetter
  


18   tended to use all 10 rating curves in some of his work,
  


19   these are just limited to his 4 additional new cross
  


20   sections that he added.  So I felt that was a more
  


21   correct depiction of what Dr. Mussetter, I believe, was
  


22   trying to portray there.
  


23             Again, so we have 504 cfs, and somebody
  


24   needed to use a ferry at 504 cfs.  And I would imagine
  


25   that there are other photographs out there in the
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 1   record that have dates on them that show the ferry in
  


 2   use, and it would be interesting to compare the
  


 3   condition on those dates, particularly where we have
  


 4   flow estimates.
  


 5             So then you take that 504 cfs and say, well,
  


 6   on people's rating curves, what kinds of depths were
  


 7   they predicting?  And you can see that there on the
  


 8   right, and I used Mr. Gookin's curve, Dr. Mussetter's
  


 9   curve, and the Land Department curves that are listed
  


10   as Fuller there.  And you see they're all predicting
  


11   depths that are from 1 to 2 and a half feet, in that
  


12   range, and I would say they're all low.
  


13             At 1 feet, there's really no need to use a
  


14   ferry.  In fact, it would be very difficult to use a
  


15   ferry.  And what we see there is a fairly wide river, a
  


16   fairly well-loaded boat.  I would estimate that the
  


17   ferry, with its load in this case, would be somewhere
  


18   in the vicinity of 8,000 pounds.  Probably, at that
  


19   size boat that I'm estimating the size of, probably
  


20   draw 6 inches, 5 inches, something like that, and for
  


21   some reason at those -- at that flow rate.  So what I'm
  


22   saying here is our rating curves should be predicting
  


23   depths that are -- would require use of a ferry.
  


24             And one other caveat here I should mention is
  


25   that Dr. Mussetter and Mr. Gookin or myself were not
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 1   trying to predict the depth exactly at the location of
  


 2   the ferry.  We were looking at other places in the
  


 3   river as those being representative.
  


 4             So Dr. Mussetter, particularly, was looking
  


 5   for limiting depths.  Clearly a limiting depth would
  


 6   not be at the ferry location.  So I'm not trying to
  


 7   mischaracterize what he's doing there; but, again, a
  


 8   comparison of what the river generally looked like,
  


 9   boatable conditions at 500 cfs, rating curves
  


10   predicting values significantly lower than that.
  


11       Q.    And I believe Mr. Gookin had also stated that
  


12   the Day brothers would have used the canal because the
  


13   Arizona Dam would have been in place and it would have
  


14   taken up to a thousand cfs, and usually in the winter
  


15   you didn't have a thousand cfs or greater, so there
  


16   wouldn't have been any water in the Salt River.
  


17             Was that your understanding of his testimony?
  


18       A.    Yes, that's correct.
  


19       Q.    Okay.  And this photo is of the winter 1901,
  


20   in January, and we see less than a thousand cfs, 504;
  


21   but yet we see the water's in the Salt River?
  


22       A.    That's right.
  


23       Q.    So based on that, is it more likely that the
  


24   Day brothers used the actual river than the canals?
  


25       A.    Yes, absolutely.  There would be no reason on
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 1   this day to take a canal and all the troubles that come
  


 2   with that, that I talked about yesterday, as opposed to
  


 3   just going down the river.  So it kind of pokes a hole
  


 4   in his canal use theory with some real data.
  


 5             Another beyond rating curves thing to think
  


 6   about is, when you're using the rating curves, I think
  


 7   it's important to think about the maximum, rather than
  


 8   the average depths, for reasons that are depicted in
  


 9   this cartoonized version of a cross section here,
  


10   somewhat exaggerated to make the point.
  


11             When you're the experience of a boatman, and
  


12   if you talk to a boatman, they look for the deepest
  


13   part of the channel, and that's the part they're going
  


14   to float on.  The fact that the average depth in the
  


15   channel is something is irrelevant.  What you need to
  


16   do is have the maximum or the boating channel depth.
  


17             So where a rating curve is given as an
  


18   average depth, I think you need to say, well, that's a
  


19   lower than would be appropriate for evaluating a
  


20   boating experience.  Where it's given as a maximum
  


21   depth, that's more appropriate for evaluating the
  


22   susceptibility to navigation.
  


23       Q.    And could that be a reason that some of the
  


24   opponent experts look at the depths and they say maybe
  


25   at the average depths there would be difficulties to
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 1   boat; but someone like you or Tyler, Dimock, or Alex
  


 2   Mickel, who is familiar with the thalweg, the boating
  


 3   channel, says, no, there's not a problem?
  


 4       A.    That could be one of the reasons, yes.
  


 5   Although, it could be just experience in boating or
  


 6   having seen the river and what it actually looks like.
  


 7             Other rebuttal issues.  I'm on Slide 100 now.
  


 8   There were some questions about whether the n-values I
  


 9   used were low or high.  I included some material in my
  


10   report, and I won't burden the Commission there, but
  


11   the methodology we use, our values come in square and
  


12   in the range of acceptable values for a river like
  


13   this.
  


14             And, again, we were trying to predict
  


15   conditions at low flows, rather than at high flows,
  


16   where the influence of the channel bed itself is more
  


17   important.  And I'll just defer to what's written in my
  


18   report, rather than discuss it more.
  


19             There was some questions about the accuracy
  


20   of the map that we used for Segment 6, and that being
  


21   the 1903 topographic map with the 5-foot contour
  


22   interval.  I think Dr. Mussetter was suggesting that
  


23   that kind of contour interval or that map was not
  


24   accurate enough to produce estimates of depth in the
  


25   ranges that we're looking at.
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 1             And in response to that, basically, the
  


 2   number one point is, it's the only game in town.  So
  


 3   your choices of using topography are either to have no
  


 4   cross sections, no rating curves, no topography, and
  


 5   skip that part of the analysis; use the 1903 map.
  


 6             In the lower part of Segment 6, Mr. Gookin
  


 7   had a map that covered a small portion of Segment 6
  


 8   that could be used, and which he did, and that's
  


 9   certainly appropriate.  And I believe that had a 2-foot
  


10   contour interval down there, so a little more accurate;
  


11   but, unfortunately, it didn't cover the rest of the
  


12   reach.
  


13             You can go to the USGS map, which I believe
  


14   has a 10 and 20-foot contour interval from 1914, so
  


15   that's a little further, not as close to the earliest
  


16   date possible, so it's a little later and a little less
  


17   accurate.
  


18             There are 2-foot contour interval maps
  


19   available for the whole reach, but they're not until
  


20   the 1950s, I believe, and by that time the river had
  


21   been heavily mined and channelized and the water had
  


22   been out of it for many, many years, so you're looking
  


23   at a very different disturbed condition.
  


24             So the 1903 map is the best available data.
  


25   I think it's also important for the Commissioners to
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 1   recognize that use of a 5-foot contour interval is not
  


 2   unusual in the practice of engineering or floodplain
  


 3   management.  There's floodplain maps done by the
  


 4   Federal Emergency Management Agency all over the U.S.
  


 5   Some of them are based on 10 and 20-foot contour
  


 6   intervals.  Quite often they're based on 4-foot contour
  


 7   intervals, and they regulate to the hundredth of a
  


 8   foot.
  


 9             So producing a rating curve in the fashion we
  


10   did for Segment 6 is not unusual in the practice of
  


11   engineering, and I don't think that's a legitimate
  


12   criticism.
  


13       Q.    Either way, Jon, is that one reason why it's
  


14   important not just to look at rating curves and depths
  


15   from a theoretical perspective, but also to get on the
  


16   river and look at the historical descriptions?
  


17       A.    Yeah, that's my -- that's certainly my view,
  


18   and that comes from having training in geology.  Rather
  


19   than relying solely on equations, we like to get out
  


20   and ground-truth them and see, well, what does it look
  


21   like based on what I see.
  


22             So when I see a rating curve that says the
  


23   Upper Salt River at a thousand cfs is a foot deep, I
  


24   think, no, it's not.  I've been out there at a thousand
  


25   feet and dove in in places and couldn't touch the
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 1   bottom.  So that's not my experience at all.  So, yeah,
  


 2   you definitely need that.
  


 3             It also suggests, with respect to the
  


 4   topographic map accuracy, if the maps are not accurate
  


 5   enough to produce cross sections, then they're not
  


 6   accurate enough to dispute slope variations in the 4
  


 7   additional cross sections that Dr. Mussetter produced.
  


 8             So it's a little inconsistent to say they're
  


 9   not accurate when I used them, but accurate when he
  


10   used them to determine slopes.  Be that as it may.
  


11             There's some suggestion that the rating curve
  


12   selections were somehow biased or whatnot, and there's
  


13   really no way to prove that, but I can tell you that
  


14   that's not the case.  They're just simply spaced
  


15   throughout the length of Segment 6.  We picked 6 cross
  


16   sections kind of irrespective of the individual
  


17   conditions at any one rating.  There was no attempt
  


18   there at all.  Can't prove that to be the case, but I'm
  


19   just telling you that's my sworn professional opinion.
  


20             I would also like to point out something
  


21   about the accuracy of any rating curve in any hydraulic
  


22   model.  So, you know, the accuracy of one cross section
  


23   over a 40-mile reach to depict all the conditions,
  


24   clearly ridiculous.  You see that in the sentiment of
  


25   Tyler Williams' comment.
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 1             Even at a single location, a single rating
  


 2   curve is going to have some scatter in the data.  And
  


 3   the best example of that is to look at one of
  


 4   Mr. Burtell's plots that we'll show here in a bit from
  


 5   the Chrysotile gage.  And you can see that the USGS,
  


 6   using sophisticated measuring techniques, has depths at
  


 7   a specific discharge that vary by a foot at their
  


 8   rating curve cross section.  So the depths over time
  


 9   are plus or minus a foot for the depths that they're
  


10   reporting.
  


11             So rivers change.  Rivers are dynamic, not
  


12   only in time, but it's very difficult to say a rating
  


13   curve applies all the time everywhere within a segment.
  


14             Even in canals, concrete canals, when you go
  


15   out and you actually do the process of measuring flows,
  


16   you can see -- I've seen Truckee Irrigation Canal in
  


17   Nevada depth estimates at the same discharge that vary
  


18   by 2 feet in a concrete channel for the same discharge.
  


19                  CHAIRMAN NOBLE:  Question.
  


20                  THE WITNESS:  Sure.
  


21
  


22              EXAMINATION BY COMMISSIONER ALLEN
  


23                  COMMISSIONER ALLEN:  How does scour
  


24   affect the rating curve?
  


25                  THE WITNESS:  Scour?
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 1                  COMMISSIONER ALLEN:  Yeah.
  


 2                  THE WITNESS:  So scour is the removal of
  


 3   bed material by the river processes, a deepening of the
  


 4   river.  So that would be one.  After a flood you would
  


 5   expect to see some scour of the channel, or during a
  


 6   flood particularly, and after the flood there might be
  


 7   some sediment deposition.  So you could have a
  


 8   shallower depth at the same flow rate at the peak, at a
  


 9   higher flow rate in a flood; and then later, the same
  


10   flow rate after the flood, when the depositions come
  


11   in, it could be deeper, in terms of stage particularly.
  


12                  If you've seen plots, and I imagine,
  


13   Commissioner Allen, you have --
  


14                  MR. SLADE:  Jon, maybe we ought to slow
  


15   our pace down a tiny bit.  I'm getting some sighs.
  


16                  THE WITNESS:  So when you look at
  


17   rating curves or plots of channel bed elevation
  


18   versus water surface, or in some of the sandy western
  


19   rivers, you see depths during a particular flood that
  


20   may vary by, you know, 4 or 5 or more feet and water
  


21   surfaces that are all over the map in those same kind
  


22   of ranges at the same kind of discharges because of
  


23   that scour effect.  So very important.  That's a good
  


24   question.
  


25                  There's also some questions that we were
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 1   refusing to provide source data from our rating curves,
  


 2   and you got what we have.  Those rating curves were
  


 3   done in the early '90s.  They were done in a
  


 4   pre-internet world, at least our access to the
  


 5   internet.  You know, there was no backup and whatnot.
  


 6   They're just gone.
  


 7                  So I've submitted what we've got.  Yeah,
  


 8   that's -- no more to say.  I'm not holding back
  


 9   anything.  Just doesn't exist.  They were done on
  


10   software that was in a DOS platform for the Upper
  


11   River, the Upper Salt.  The other stuff was done with
  


12   that too, but the files are just gone.  Don't know
  


13   where they are.  So it's been many years.
  


14                  CHAIRMAN NOBLE:  Let's take a break,
  


15   10 minutes.  We'll come back about 10:15.
  


16                  (A recess was taken from 10:04 a.m. to
  


17   10:17 a.m.)
  


18                  CHAIRMAN NOBLE:  I think we're ready to
  


19   start, Mr. Slade.
  


20
  


21           REBUTTAL DIRECT EXAMINATION (CONTINUED)
  


22   BY MR. SLADE:
  


23       Q.    Okay, Jon, and we're on Slide 101 of your
  


24   PowerPoint.
  


25       A.    Yes, we are.  So here we get to the point of,
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 1   after having some philosophical discussions about
  


 2   rating curves and whatnot, we get down to the meat of
  


 3   it and say if you're going to pick a rating curve,
  


 4   these are my recommendations, looking at discharge
  


 5   related to the 10 percent flow all the way up to the
  


 6   2-year flow or 2-year peak.
  


 7             I would recommend that we use the maximums
  


 8   for this average versus maximum thing that I showed you
  


 9   on a previous slide.
  


10             And in Segment 6 I use the range of
  


11   Dr. Mussetter's 10 sections, his 4 and the Land
  


12   Department 6, as I understood the recommendation there.
  


13   I'm trying to be cooperative there.
  


14             In Segment 5 I think both he and I were using
  


15   the cross section 6 from Segment 6 as representative of
  


16   a rating curve for Segment 5.
  


17             In Segment 4 used Mr. Burtell's at Roosevelt
  


18   curve.  I felt like, based on my experience on the
  


19   river in Segment 3 and 2, that that was more
  


20   representative of conditions near riffles, so more of a
  


21   limiting depth, and used that for both Segments 3 and
  


22   4, rather than the curves that were in the Land
  


23   Department report.
  


24             In Segment 2 used Mr. Burtell's mean depth
  


25   curve, but acknowledging that that is a mean depth and
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 1   that some adjustment would need to be made for maximum
  


 2   depth.  Based on Mr. Burtell's field cross sections,
  


 3   saw that the maximum depths was typically about twice
  


 4   the average depths at low flows.  That may be the
  


 5   number, but, again, recognizing that these are for
  


 6   near-limiting conditions, and they're not really
  


 7   typical of the overall river experience.
  


 8       Q.    So where Mr. Burtell developed his curve was
  


 9   actually in Segment 4; is that right?
  


10       A.    One of his curves.  So his at Roosevelt data
  


11   was at a station that is located in Segment 4, yes.
  


12       Q.    He was using it to apply to Segment 3?
  


13       A.    That's my understanding, yes.
  


14       Q.    So you have used that to apply to Segment 3
  


15   and to Segment 4?
  


16       A.    That's correct.
  


17       Q.    Okay.  It's right on the border?
  


18       A.    It's near the border, yeah.
  


19       Q.    Near the border.  Okay.
  


20             And Segment 6, where you used Dr. Mussetter's
  


21   10 cross sections, 6 of those cross sections -- or,
  


22   excuse me, 4 of those were your own cross sections?
  


23       A.    4 of those were his and 6 of them came from
  


24   the Land Department report.
  


25       Q.    And the additional ones that he included were
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 1   the most limiting cross sections that he could find; is
  


 2   that your recollection?
  


 3       A.    That's my recollection of his testimony, yes.
  


 4       Q.    Okay.  So the depths that you're going to
  


 5   report include the most limiting cross sections?
  


 6       A.    I believe so, yes.
  


 7             And, again, based on the other information
  


 8   that I considered, I consider those to be limiting and
  


 9   low relative to the kind of boating that we know
  


10   occurred.  But be that as it may, it still shows depths
  


11   that are sufficient for low draft boats, which leads me
  


12   to the next slide, on Slide 102, and this is just a
  


13   chart of the depths.
  


14       Q.    And let me pause you, Jon.  This is also
  


15   another slide that was corrected, and the correct
  


16   Slide is Exhibit C055 Part 398-102, and that's the
  


17   slide that we're looking at in the PowerPoint?
  


18       A.    Yeah.  I noticed some errors on there when I
  


19   was checking things on Monday, so I made those
  


20   corrections.
  


21       Q.    Okay.
  


22       A.    Really not much to say.  It's a table of
  


23   values, and you see those depths.  You can see that the
  


24   10 percent values are greater than a foot.  The
  


25   90 percent values are kind of in the ballpark of 3 feet
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 1   or a little bit more.  The medians are, you know, a
  


 2   foot and a half to 2 and a half feet.  And you also see
  


 3   that there's a high flow season, generally from
  


 4   February to May.  And, basically, I took the lowest
  


 5   value in that time period when the hydrograph started
  


 6   to rise seasonally and then the peak of it, you know,
  


 7   so we get the high and the low.
  


 8       Q.    Which values do you think are helpful for
  


 9   understanding the common depth of the river?
  


10       A.    The common depth of the river.
  


11       Q.    That's a new term I interjected there.
  


12       A.    No, good.
  


13       Q.    So let's pull that term back.
  


14             Which values are helpful for understanding
  


15   the depth of the river as it would apply to small
  


16   boats?
  


17       A.    I think, in fact, we should go back and
  


18   reread Tyler's comment; that trying to say the depth of
  


19   a 40-mile segment is just kind of a non sequitur.
  


20             So if I'm trying to say -- if you put a gun
  


21   to my head and said pick one value, I would say if
  


22   you're looking for an estimate of what the -- something
  


23   near the limiting condition would be for those
  


24   segments, pick the median daily, and I think that would
  


25   reasonably depict the kinds of boating that could occur
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 1   a reasonable amount of the year.  So that would be the
  


 2   median daily entire year for each of those segments.
  


 3       Q.    Okay.  Can you talk a little bit about what
  


 4   the high flow of boating season depths are and how
  


 5   they're represented on here?
  


 6       A.    Yeah.  So they're depicted as a range,
  


 7   because during the high flow season, there is a range
  


 8   of flows.  So the low value would be -- I'm looking at
  


 9   the hydrograph and saying when does it start to rise in
  


10   that winter, late winter season, and when does it fall
  


11   in the spring.  And whichever is lower, I'm picking
  


12   that and relating it to a rating curve; and then I take
  


13   the maximum during that period and relate that to the
  


14   rating curve.
  


15       Q.    Are those median daily depths for the high
  


16   flow boating season?
  


17       A.    Yes.
  


18       Q.    Okay.  So those are similar to what you see
  


19   as the median daily, but taken during a certain period
  


20   of months?
  


21       A.    Yes.  And then as you say that, another way
  


22   to characterize that is, if you look at the high flow
  


23   season and look at the maximum values there, they're
  


24   all lower than the 90 percent.  So the median daily
  


25   values fall below that 90 percent value.  So by looking
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 1   at the 90 percent value, you incorporate the seasonal
  


 2   fluctuation, for the most part.
  


 3             Okay.  So beyond the rating curve, you think
  


 4   about is the river susceptible to navigation.  I think
  


 5   the flow depth is a very important component of that.
  


 6   It's kind of a binary descriptor.  If you don't have
  


 7   the depth, you don't have the boating.  So we look at
  


 8   rating curves and all the other things that I talked
  


 9   about there.
  


10             If you want to look at a flow duration, you
  


11   want to look at the percent of time that the boatable
  


12   conditions exist.  And the seasonality, is there a
  


13   regular season of high flow or is there -- if you look
  


14   at these -- if they were truly erratic and
  


15   unpredictable and you looked at the seasonal
  


16   fluctuation, it would either be a straight line or it
  


17   would look like a sawtooth, go up and down, up and down
  


18   throughout the entire year.
  


19             Also, when you're considering susceptibility
  


20   to navigation, you have to be thinking about a specific
  


21   boat.  I don't think you can answer the question is the
  


22   river susceptible to boating without having a boat that
  


23   it would be susceptible to.  So I'm not understanding
  


24   answers of opposing witnesses who say, "Well, I didn't
  


25   consider a specific boat, and yet I'm rendering an
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 1   opinion about whether it's susceptible or not."
  


 2             And I would say I'm looking at the low draft
  


 3   boats, maneuverable low draft boats made of wood,
  


 4   canvas, materials that were available at the time.
  


 5             And, of course, when you're making that
  


 6   decision about susceptibility, you have to be thinking
  


 7   about what obstacles were there at the time when the
  


 8   river was in its ordinary and natural condition.
  


 9       Q.    So is it your understanding that none of the
  


10   opponent experts actually considered a type of boat
  


11   when they decided that the river was nonnavigable?
  


12       A.    With the possible exception of Dr. Newell,
  


13   that was the direct answer that we got, yes.
  


14       Q.    But Dr. Newell didn't do an assessment of the
  


15   depths of the river?
  


16       A.    That's correct.
  


17       Q.    Okay.  So no one who did an assessment of the
  


18   depths of the river for the opponents did any analysis
  


19   to determine if those depths would support any type of
  


20   boat?
  


21       A.    A specific type of boat, yes.
  


22       Q.    Whether it was a small boat or a large boat?
  


23       A.    Never tied the two together, yes.
  


24       Q.    Okay.
  


25       A.    And when I look at the rating curves, as well
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 1   as the other information, my conclusion is, very
  


 2   specifically, that canoes, canoes of the type that were
  


 3   available at the time of statehood and before, could
  


 4   have been used year-round in Segments 2 through 6.
  


 5             There are, obviously, differences in degree
  


 6   of difficulty based on rapids, primarily, in the Upper
  


 7   reaches, but below Segment 2 rapids really aren't an
  


 8   issue, and we see that both in historic accounts and
  


 9   our observations today in undisturbed parts of the
  


10   river.
  


11             And there would typically be other types of
  


12   low draft, maneuverable flatboats, so could have been
  


13   used, susceptible to those kinds of uses.
  


14       Q.    And that's consistent with what the
  


15   historical accounts have shown?
  


16       A.    Yes, it is.
  


17             And during seasonal periods of high flow, you
  


18   would have the same kind of boats, obviously, you would
  


19   take at low flow, but you have a little more water.
  


20   And I think we heard from experts on our side, who have
  


21   been down the river multiple times, would suggest that,
  


22   yeah, you could get bigger boats down it at higher flow
  


23   rates.  And that's indeed what the experience of
  


24   Mr. Logan was in his trip when he waited for the spring
  


25   runoff and took a trip on down.
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 1             And then you get down to Segment 6, and there
  


 2   the water is relatively placid and they have more flow,
  


 3   and I think you could get slightly bigger boats with
  


 4   more load.
  


 5             And I think another differentiating point,
  


 6   again, as I've mentioned this a number of times now,
  


 7   and I'll just briefly go through this, is the
  


 8   difference between having boated the river and offering
  


 9   opinions on susceptibility.  Not having been down the
  


10   river and saying what can go down the river or not even
  


11   having seen it, in some cases, like Dr. Newell, I think
  


12   you lend less credence to their opinion about what can
  


13   and can't happen on a river that they've not seen.
  


14             Similarly, if you haven't been around the
  


15   bend and you haven't sat in a boat, it's very difficult
  


16   to have a solid opinion about what can and can't happen
  


17   on the river.  And you use that experience to interpret
  


18   the kind of information, the mathematical information,
  


19   that you're getting out of your rating curve.
  


20             One thing I find consistently among the
  


21   experts who have been on the river in historical
  


22   accounts is that none of these following obstacles
  


23   prevent navigation on the river:  Nobody -- they report
  


24   having seen riffles, riffles and rapids, but navigate
  


25   through them, pass them.  In some cases, in rare cases,
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 1   lining them, for whatever reason they decided to do it.
  


 2   Nobody reported any problems with beaver dams, with
  


 3   braiding, with marshes, flash floods, or with any kind
  


 4   of flow that somehow might be considered erratic,
  


 5   according to people who qualify themselves as experts
  


 6   in boating in any of the historical accounts.
  


 7       Q.    So there was some testimony, I believe from
  


 8   Mr. Gookin, about marshes on the river.  Did you find
  


 9   any evidence in the record to support that there were
  


10   marshes on the river that would have impeded
  


11   navigation?
  


12       A.    Well, again, terminology is important.  So it
  


13   depends on what you mean by on the river.  If, by the
  


14   river, you're including what I would call the
  


15   floodplain, the Ingalls surveys references some low and
  


16   swampy land under Tempe, and there may have been other
  


17   places as well that were low within the floodplain.
  


18             The maps that Ingalls drew themselves don't
  


19   indicate any marshes or -- along the corridor of the
  


20   low flow channel itself.  They draw it as a two-line
  


21   stream bank, that doesn't indicate that that would be a
  


22   problem.  Nor did any historical account say, boy, we
  


23   got to this point and we were in a marsh.  Nor did any
  


24   historical description of the channel itself say, yeah,
  


25   it's -- like, for instance, Bartlett, who said it was,
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 1   you know, 2 feet deep and several hundred feet wide for
  


 2   the next hundred miles or so, you know, he didn't say
  


 3   except for the place where it was marshy.  We don't see
  


 4   anything like that at all.
  


 5             With regard to rapids and riffles
  


 6   specifically, I think some of the experts counted up
  


 7   rapids and counted up riffles.  And I'm not aware that
  


 8   that -- in any of the court decisions that I'm familiar
  


 9   with or any of the cases that I've worked in, that
  


10   rapids were certainly accounted for in the discussion,
  


11   but there was no case where I saw where someone said,
  


12   well, there's a rapid on this river; therefore, it's
  


13   not navigable.
  


14             And certainly it doesn't apply to Segments 5
  


15   and 6.  There are some riffles in Segment 5, one weak
  


16   rapid in there that's named.  And then Segment 6, we
  


17   know of no rapids at all.  There are a couple of places
  


18   where the flow accelerates in the undisturbed portion.
  


19             And then in the accounts that we heard of and
  


20   the pictures that we've seen, you don't see pictures of
  


21   rapids, with the possible exception of the Tom Rains
  


22   account, where there's ten-year-olds or nine-year-olds
  


23   or something stole a boat and it describes them
  


24   negotiating the shoals, which I guess someone could
  


25   interpret as being a rapid, but it certainly wasn't so
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 1   difficult that a couple of children in a ferry boat
  


 2   couldn't get their way through.
  


 3             And, again, I point out that for downstream
  


 4   travel rapids really are not an issue.  They're some
  


 5   work to get up when you're going upstream, which
  


 6   explains why most of the traffic has been in the
  


 7   downstream direction.
  


 8             And, again, the meaning of the rating system,
  


 9   when it's rated V or below, it means that it's
  


10   boatable.  VI are unboatable.  The difference is the
  


11   difficulty and the skill needed and the consequence if
  


12   you have a problem.
  


13             And there are many boating guides available
  


14   for Segments 2 and 3 of the Salt River.  The existence
  


15   of a boating guide seems to imply that boating is
  


16   expected and that they expect you to get through the
  


17   rapids and have a successful trip.
  


18             Rapids and riffles do impact the boat type,
  


19   to some degree.  So you're clearly not going to take
  


20   the Queen Mary down the Salt River Canyon, but you are
  


21   going to take small, maneuverable boats that have low
  


22   drafts.  But your heavy-loaded, deep draft boats,
  


23   you're typically not going to take them down through
  


24   the kinds of rapids that we have on the Salt River.
  


25       Q.    Jon, there was a question, I believe, that
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 1   came up when I was talking with Mr. Burtell about
  


 2   where, exactly, you got your classification for the
  


 3   rapids.  Did you come upon that from the Salt River
  


 4   Canyon Wilderness Boating Map from the Forest Service?
  


 5       A.    Yes.  So in my original presentation, there
  


 6   were slides included with rapids, and I had pictures of
  


 7   the actual rapids classifications, documents that I
  


 8   used.  And I believe I referenced those in my
  


 9   testimony.
  


10             There's several different sources.  One
  


11   that's not in the presentation that I used was -- oh,
  


12   it's Duwain Whitis, and he has a coauthor.  It recently
  


13   came out from RiverMaps.  I also consulted that, but
  


14   it's essentially consistent with the Forest Service
  


15   map.  And those are all disclosed and they're in the
  


16   record.
  


17       Q.    So for Segments 2 and 3, we can safely assume
  


18   that those rapids are based off the Salt River Canyon
  


19   Wilderness Boating Map?
  


20       A.    Yeah.
  


21       Q.    And that's Exhibit C043 Part 370.
  


22       A.    That's correct.
  


23             Slide 108, another way to consider what
  


24   impact the rapids have on navigability is to listen to
  


25   what the people that have actually boated it say.  And
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 1   none of them reported having any significant issues in
  


 2   Segments 3 through 6.
  


 3             And there are some larger rapids in
  


 4   Segment 2, but none of them indicated they were
  


 5   particular problems that couldn't be surmounted
  


 6   either by running or portaging or lining, depending on
  


 7   the flow rate and the boat type and what the day was
  


 8   like.
  


 9             And they're boated at a wide range of
  


10   ordinary discharges within that ordinary range.
  


11             Segment 109.  Not segment 109.  Page 109,
  


12   Slide 109, first of all, once again, the river is not
  


13   braided.  We heard some expert testimony suggesting
  


14   that there's a couple of splits here and there and that
  


15   made it braided.
  


16             Be that as it may, none of the people that
  


17   have boated the river, none of the experts who have
  


18   boated the river reported any problems with figuring
  


19   out which split of the split flow or the split and
  


20   rejoin a short distance later, which way to go.
  


21             And thousands or tens of thousands of people
  


22   have boated the Segments 2 and 3 over the years, and
  


23   there's not a big pile of bones out there where people
  


24   have stopped and died because they couldn't figure out
  


25   which way to go.
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 1             Occasionally you pick a wrong channel.  You
  


 2   stop and you learn for next time.  But these are not
  


 3   insurmountable or even significant obstacles at all.
  


 4   Every one of the braids identified by Dr. Mussetter and
  


 5   Mr. Burtell are routinely boated, without difficulty.
  


 6             None of the historical accounts mention any
  


 7   of problems with that due to braiding.  And I should
  


 8   also point out that field experience, those who have
  


 9   been on the river will tell you that the splits are not
  


10   necessarily shallower.  We've heard some discussion
  


11   about that, and I think I talked about that a little
  


12   bit yesterday, so I won't repeat myself.
  


13             Again, marshes, you asked me that question
  


14   just a second ago, and, again, we don't report any
  


15   problems with that, so I can skip past Slide 110.
  


16             Slide 111, we talked about it, and I think
  


17   Mr. Gookin brought up the point of flash floods being a
  


18   problem on the Salt.  Certainly not in Segment 6, where
  


19   he was -- the bulk of his testimony was focused.  It's
  


20   just not the type of river where flash flooding is
  


21   really conducive to -- the floodplain is too wide.  The
  


22   watershed is too large.
  


23             Certainly there are floods that occur, and
  


24   some of them have relatively rapid rise times compared
  


25   to, say, the Mississippi or something, but not what I
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 1   would consider flash floods where the mythical wall of
  


 2   water might be charging down the Valley of the Sun
  


 3   here.
  


 4             In Segment 1 through 4, because it's in a
  


 5   canyon, you might have a tendency to see flash floods
  


 6   more likely to be coming out of a side canyon, that if
  


 7   you happened to be there at that particular moment, I
  


 8   think most boaters would view that as a lucky
  


 9   experience and take some pictures and get a lot of
  


10   internet hits; but those are extremely rare situations.
  


11   The likelihood of seeing one is rare.  I have never
  


12   heard of any account of any boater, in the tens of
  


13   thousands of boaters, who have had problems with flash
  


14   floods that caused their trip to stop.
  


15             There have been times in the commercial
  


16   outfitters where they've not run trips because the
  


17   river had come up, but that was more of a case where
  


18   you looked at the river and go, oh, not today.
  


19             So flash flooding really is not an issue,
  


20   and, generally, the solution is you wait it out.  So...
  


21       Q.    So if you're thinking about a historical boat
  


22   and a boater with valuable goods traveling down any of
  


23   these segments, would flash floods be a reason that the
  


24   river is not navigable?
  


25       A.    Oh, no.  No, no.  First of all, they're
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 1   extremely rare.  They're outside of the ordinary range.
  


 2   And, yeah, like I say, I just -- we know of no accounts
  


 3   where that's been a problem for anybody on the Salt
  


 4   River, Segments 2 through 6.
  


 5             The discussion, again, about erratic, the
  


 6   term erratic, as I pointed out in my direct testimony
  


 7   and rebuttal to some of the things that Dr. Littlefield
  


 8   said, it may have been erratic from the perspective of
  


 9   an irrigator frustrated that there was lots of flow in
  


10   the river when they didn't need to irrigate and there
  


11   was less when they did.  Certainly that would be an
  


12   accurate descriptor.
  


13             But from a boater's standpoint, within the
  


14   range of ordinary flow, all of the range within the
  


15   ordinary range as I defined it, those are all boatable
  


16   flows.  So with the kind of boat types that I'm talking
  


17   about, it really didn't matter whether it went up or
  


18   down.  You're still going to go out and boat it.
  


19             Beaver dams, we've got a couple of things to
  


20   talk about with beaver dams.  This was a problem
  


21   alleged by Mr. Gookin, primarily.  The actual experts
  


22   with expertise in beaver, we heard from -- oh.
  


23       Q.    Dave Weedman?
  


24       A.    Dave Weedman.  Thank you.  Sorry.  The first
  


25   thing to go is the memory, right?
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 1             Dave Weedman, we heard his testimony.  He
  


 2   said it was very unlikely that we would see beaver
  


 3   dams -- he was from the Game & Fish Department. -- that
  


 4   we would see beaver dams on the Salt River because of
  


 5   the size of the river and because of the size of
  


 6   floods.
  


 7       Q.    So Dave Weedman didn't testify in these
  


 8   current hearings, but he's testified before?
  


 9       A.    I believe his testimony has been entered as
  


10   evidence.
  


11       Q.    Okay.  And he also has an affidavit that's
  


12   also in evidence --
  


13       A.    Yes.
  


14       Q.    -- if you recall?
  


15       A.    Yeah.  Right, so that's what we heard in
  


16   terms of likelihood of their being beaver dams on the
  


17   Salt, particularly the Lower Salt River.
  


18             We have the boaters' opinions in the
  


19   Segments 1, 2, 3, where the river is relatively
  


20   undisturbed.  I think there's consensus on that, and
  


21   nobody's ever seen a beaver dam crossing the river up
  


22   there.  They've seen beaver sign, so chewed trees and
  


23   whatnot, but no beaver dams.
  


24             None of the historical accounts describe any
  


25   problems with beaver dams on the Salt River, and we
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 1   also know from expertise that beavers don't need to
  


 2   have dams.  They build dams to raise the water surface
  


 3   to create a more favorable habitat for themselves, for
  


 4   protection, for ease of moving sticks around so they
  


 5   can eat them.  That's the layman's description of that.
  


 6             So, and yet there's this persistent opinion
  


 7   that there were lots of beaver dams, particularly in
  


 8   Segment 6.  I believe Mr. Gookin -- I'm sorry, I'm
  


 9   going to move to Slide 113 here and a few other.  I'm
  


10   getting ahead of myself here.
  


11             We do know that there were beaver found in
  


12   the Salt River, that beaver do live in Segments 1
  


13   through 3 and 5, and even in 6 today there are still
  


14   some beaver.  I believe there's beaver in Town Lake in
  


15   Tempe.  So we've seen beaver sign, but, again, no dams
  


16   are seen.
  


17             For small, low draft boats, they're simply
  


18   not an obstruction.  We hear that from the boating
  


19   experts.  And even though there's beaver trapping going
  


20   on as late as the Day brothers' trips on the Salt River
  


21   and other rivers in Arizona, again, we don't hear in
  


22   those accounts of any problems with getting past beaver
  


23   dams on the Salt.
  


24       Q.    So how is it possible -- and I think you'll
  


25   describe this a little more.  How is it possible that
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 1   you can have beaver trapping, but not beaver dams
  


 2   across the channel?
  


 3       A.    Beavers live on the bank in those cases.  On
  


 4   larger rivers they tend to live -- they're
  


 5   bank-dwelling.  They dig holes there.  They don't need
  


 6   to build a lodge in a river.  They don't need -- the
  


 7   depths are sufficient of the river already, so there's
  


 8   no need for them to go through the energy of felling
  


 9   trees and creating dams to raise water surface
  


10   elevations.  That's what the experts have told us, and
  


11   that's consistent with our observations.
  


12             And yet on Slide 114, you see this opinion
  


13   that numerous beaver dams existed in Segment 6, I think
  


14   he said one every few hundred yards at one point and
  


15   one there would be hundreds of beaver dams; and that
  


16   they're similar to diversion dams; and that's what
  


17   created the marshes along the Salt; and that they still
  


18   exist on the Salt River, which is true; and that beaver
  


19   dams, they needed to create this -- the dams are needed
  


20   to create depths of 3 feet.
  


21             I would note that also in his testimony and
  


22   evidence, Mr. Gookin suggested that because the Lower
  


23   Salt, the Segment 6, is highly braided, that flow
  


24   depths couldn't get more than a few inches because they
  


25   would spill into adjacent channels in the floodplain,
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 1   creating this braided condition.
  


 2             And I found that to be inconsistent with the
  


 3   ability of beavers to create depths of 3 feet.  So if,
  


 4   by raising the water surface elevations, we spread the
  


 5   river out over across the floodplain, there would be no
  


 6   lateral containment or no ability to achieve depths of
  


 7   3 feet if that were the case.
  


 8             So it's one or the other.  He has to pick
  


 9   whether he wants it to be braided or whether he wants
  


10   to have 3 foot depths for beaver dams.
  


11             The fact that there are beaver dams that
  


12   still exist in the Salt River, yes; but they're down in
  


13   Segment 6 and they're on the effluent-dominated
  


14   portions of the reach.  They're not representative of
  


15   the ordinary and natural conditions of the river.
  


16       Q.    There's no flooding that comes through at
  


17   that point, generally speaking?
  


18       A.    No.  Floods are severely limited down there.
  


19   The river is managed to minimize floods.  There are
  


20   still floods that come through, but not nearly with the
  


21   frequency that they once did.
  


22       Q.    And is there less amount of water coming
  


23   through there today?
  


24       A.    Yes, clearly.  The volume's substantially
  


25   reduced.
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 1       Q.    So that would provide a reason for beaver to
  


 2   build a dam today?
  


 3       A.    Yes, and there's small channels in which the
  


 4   beaver could reasonably span the channel and create a
  


 5   dam.
  


 6             The similarity of beaver dams to diversion
  


 7   dams is tenuous at best.  Of course, diversion dams are
  


 8   manmade, and they're not part of the ordinary and
  


 9   natural condition.  That's the primarily difference.
  


10             Diversion dams are anchored artificially,
  


11   typically with, you know, driven piles, either wood or
  


12   steel.  They're anchored with wood and dirt.  Beaver
  


13   don't have piles and dirt and rock technology, unlike
  


14   us.
  


15             Beaver dams also are designed to overtop, so
  


16   they span the river and the water flows over the top
  


17   and through them; whereas diversion dams can span the
  


18   river, but they can also be located in a portion of the
  


19   river where they just need to siphon off a side
  


20   channel.  So often they're located in locations where
  


21   you're not really increasing the depth.  You're just
  


22   pushing it off to the side and into a canal; where the
  


23   beaver dams are tended to be built in shallow areas
  


24   where they're trying to raise the water surface
  


25   elevation.  So they're kind of put in different places
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 1   as well.  So the similarity there is not much.
  


 2             In terms of a boating experience relative to
  


 3   that, a lot of diversion dams, you just go around them
  


 4   or you go through the sluice.  That's been my
  


 5   experience on the Verde, where diversion dams are.
  


 6   There are a number of those.  In some cases you carry
  


 7   around them.  Whereas on a beaver dam, typically you're
  


 8   talking about a low-velocity portion of the stream.
  


 9   It's narrow.  We described this in detail in other
  


10   testimony.  You pull the boat up the side of it, lift
  


11   it up onto the dam or slide it on the dam, if you're
  


12   not going to run it, and then slide it down the other
  


13   side and climb back in and keep going.  So the
  


14   similarity there is quite tenuous.
  


15             The idea that there could be hundreds of dams
  


16   in Segment 6 stretches credibility.  I took
  


17   Mr. Gookin's cross sections from 6b and said, okay,
  


18   well, how would a beaver go about creating this pool of
  


19   3 feet deep water?  And if you look at his rating cross
  


20   section --
  


21       Q.    This is Slide 115.
  


22       A.    We're on Slide 115, correct.
  


23             In order to get to just the depth of 3 feet,
  


24   it would be a thousand foot wide beaver dam, according
  


25   to his cross section.  And if we say, well, the beaver
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 1   wanted a little area of more than 3 feet and say the
  


 2   dam would be 3 and a half feet, in order to create
  


 3   enough area so there would be a greater than 3 feet
  


 4   zone, it would need to be even more, at 1,800 feet.
  


 5             I'm unaware of any 1,800 foot wide beaver
  


 6   dams anywhere spanning a river channel, so that seems
  


 7   like an impossibly long length.  And you think about a
  


 8   30-foot tree, it would take 60 30-foot trees end to end
  


 9   just to get across 1,800 feet.  If you assume they
  


10   needed some overlap in order to provide some stability,
  


11   so if you put a tree in a river and there's no overlap,
  


12   nothing to anchor it, it's going to float on
  


13   downstream, you would need many more than a hundred or
  


14   a hundred trees to get across.
  


15             Let me get the exact number here.
  


16             A hundred trees.  It would take a hundred
  


17   trees to span that channel just one time.  And if you
  


18   needed enough trees in there to actually build a dam
  


19   with a base and a top to it, I estimated that you would
  


20   need -- I'm sorry.  Did I write this down here?
  


21       Q.    Is it 170 trees, that you have on the slide,
  


22   needed per dam?
  


23       A.    170 30-foot trees or 41,000 trees if they
  


24   were every couple hundred yards, as suggested.  So
  


25   41,000 trees in Segment 6, if those trees were spaced
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 1   20 feet apart on both banks, that would be trees 3 feet
  


 2   deep away from the bank.  Every one of them would be
  


 3   felled to build that many dams.  That's just an
  


 4   impossible number of dams.
  


 5             So what he suggested is clearly beyond what
  


 6   the river would support.  And there really is no need,
  


 7   because we know, from looking at pictures and reading
  


 8   descriptions, that the river typically had depths that
  


 9   would be supportive of beaver without dams.
  


10             On Slide 116, turn to the question of is
  


11   Segment 5 in its ordinary and natural condition today.
  


12       Q.    And why is this important to consider, Jon?
  


13       A.    Well, it's important because we are able to
  


14   go out and look at Segment 5, and it's nice to know --
  


15   and the upper portion of Segment 6, and say, well, are
  


16   we looking at or boating on or experiencing the river
  


17   as it existed in its ordinary and natural condition, or
  


18   has it changed substantively since that time.
  


19       Q.    So where boating occurs, we're trying to be
  


20   consistent with what PPL Montana has directed the
  


21   parties to do, which is determine if boating is
  


22   occurring in a substantially similar river?
  


23       A.    That's correct.  Yeah.
  


24       Q.    Okay.
  


25       A.    So there's a couple of things that have been
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 1   suggested.  That the channel bed was sandier in the
  


 2   past.
  


 3             And on the slide here, on Slide 116, I've
  


 4   identified Dr. Mussetter by Mus and Mr. Gookin by Gkn.
  


 5             That it was less stable in the past; that the
  


 6   channel has degraded or scoured, and so it's deeper and
  


 7   narrower than it was; that the channel is more of a
  


 8   single thread channel now than it used to be in
  


 9   Segment 5 and the upper part of 6; the channel has
  


10   moved locations, the boating channel is not in the same
  


11   place it was prior to human impacts; that the channel
  


12   slope has changed; and the vegetation along the stream
  


13   is now more dense than it used to be; and that the
  


14   hydrology has changed.
  


15             And my initial evaluation of all of those,
  


16   based on my consideration of the evidence, is in the
  


17   last column there; that some of those things are
  


18   possible, but there's no evidence to suggest that there
  


19   are; some of those things are true, for instance, the
  


20   hydrology; and some of them are really not relevant to
  


21   the question of navigability.  And I'll take each of
  


22   those in turn as we move to later slides.
  


23             So it matters for a couple of reasons.  One
  


24   is because we want to know how do we consider the
  


25   modern boating record.  It makes a difference to the


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







SALT RIVER     VOLUME 22      05/18/2016 4824


  


 1   relevance of the trip where we took the Edith down,
  


 2   which was a replica of a historic boat.  And it also is
  


 3   relevant to our field observations.
  


 4             Whether it was sandier in the past, it's
  


 5   possible that less sand exists in the channel right
  


 6   now.  My observations on the ground of boating and
  


 7   being in that reach and actually scuba diving in
  


 8   Segment 5, looking at the bed, is that it's probably
  


 9   rockier than Segment 6 ever was, but it's not
  


10   significantly rockier than, say, Segments 2 and 3.  So
  


11   near canyon reach, it may be slightly rockier, but we
  


12   don't have any evidence or observations there that
  


13   suggests this is how sandy it was.
  


14             So from a boater's perspective it's easier to
  


15   boat over a sandy bed channel than a rocky bed channel.
  


16   Rocks stick up.  They're harder.  So if it was sandier
  


17   in the past, it was probably easier -- it was easier to
  


18   boat.  But, again, we don't have any evidence to say
  


19   one way or the other.
  


20             Was it more or less stable?  Again, the kind
  


21   of stability differences that we're talking about, the
  


22   river channel may move from time, if that's what's
  


23   meant by unstable.  That's probably not a proper
  


24   description of an Arizona river, certainly.  The low
  


25   flow or the boating channel will move from time to
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 1   time.  That's a characteristic of the Colorado River,
  


 2   which is navigable.  So that's kind of irrelevant for
  


 3   the question of navigability, the fact that the low
  


 4   flow channel can move around, where it might have been
  


 5   stable.
  


 6             Let's move to Slide 117 and talk about the
  


 7   hydrology for just a second.  There certainly has been
  


 8   some change in the seasonality of runoff with the
  


 9   upstream dams.  They're designed to store water and
  


10   release it for municipal and irrigation uses, and
  


11   typically the greatest demands are in the summer.  So
  


12   it shifts the high flow season from what was primarily
  


13   winter to now primarily summer.
  


14             The median daily rates are similar between
  


15   the shifted high flow season and what was originally
  


16   there.  The annual median rate does increase, because
  


17   there's a longer period of release than would have
  


18   been.  So the high flow period now under release
  


19   conditions is longer than the high flow period would
  


20   have been under ordinary and natural conditions, by a
  


21   couple of months.
  


22             Another difference is the low flow season
  


23   goes to near zero.  So today it's very difficult to
  


24   boat when the river is turned off, primarily in the
  


25   wintertime; whereas in the past the low flow season was
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 1   still boatable by small boats.
  


 2       Q.    Dr. Mussetter, his testimony was consistent
  


 3   with that when he went out to the river at 8 cfs,
  


 4   right?
  


 5       A.    That's right.  And that was my experience
  


 6   when I went out around 10 cfs, or whatever it was when
  


 7   I was out there.  So it's -- I boated.  I measured it
  


 8   out and I boated.  I was in my canoe 80 percent of the
  


 9   time, 81 percent of the time, but the riffles were --
  


10   some of the riffles were very shallow and we dragged
  


11   through those.
  


12       Q.    And you wouldn't expect to see flows that low
  


13   during the natural and ordinary condition of the river?
  


14       A.    No.  We're estimating the 10 percent low
  


15   being around 224 cfs, according to our recommended flow
  


16   rates.  So there's a big difference in the river
  


17   between 8 cfs and 224 cfs.  I personally have boated in
  


18   my canoe and my kayak at different times at 90 cfs, and
  


19   I didn't need to get out of my boat once between the
  


20   put-in below Stewart Mountain and Granite Reef.
  


21             There's also an impact on the floods, as I
  


22   mentioned just a minute ago in talking about Segment 6.
  


23   In general, the flood peaks and volumes are reduced.
  


24   Floods are not eliminated, however.  There still are
  


25   some floods, and I'll show you some slides to
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 1   illustrate these principles that I was just talking
  


 2   about.
  


 3             Slide 118 shows the change in seasonality.
  


 4   The blue is our reconstructed predam hydrograph
  


 5   showing the median daily discharges, and that's the
  


 6   jagged line with the high flow period that curves
  


 7   around March to May.  And then today, in the orange or
  


 8   copper color there, is the median daily discharge
  


 9   hydrograph below Stewart Mountain for the modern period
  


10   of record, which is postdate Stewart Mountain.  I think
  


11   it starts in 1935, something like that, around that
  


12   time frame.
  


13       Q.    So this shows what you were just previously
  


14   explaining, which is the current hydrograph, which is
  


15   in orange, goes down to nearly zero or zero on either
  


16   end of the graph there; is that right?
  


17       A.    That's right.
  


18       Q.    Okay.  And you don't see that condition
  


19   happening in the reconstructed natural hydrograph,
  


20   which is in blue?
  


21       A.    No.  So their lows are lower.  Their highs
  


22   are actually a little lower, but the duration of their
  


23   highs are longer in modern release period.
  


24             So in my mind, it's a shift of seasonality,
  


25   but there's still a high flow period, so...
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 1             If we look at the flood record, this is just
  


 2   a plot on Slide 119 of each year and the highest peak
  


 3   flow rate, instantaneous flow -- peak flow rate for the
  


 4   year.  And you can see that in the postdam period there
  


 5   have been one, two, three, four, five, six floods above
  


 6   30,000 cubic feet per second and another five above
  


 7   10,000 cubic feet per second.
  


 8             So floods do still make their way down there.
  


 9   Particularly 1978, '79 were large flow years where you
  


10   had some decent-sized peaks, one that exceeded
  


11   60,000 cubic feet per second.
  


12             So the answer to has the hydrology changed,
  


13   yes; but it hasn't really changed in the sense of it's
  


14   created flow conditions that would -- flow rates that
  


15   would not have existed prior to the management of the
  


16   dam.
  


17             Moving to Slide 120, another way to determine
  


18   is this stream in its meaningfully similar condition,
  


19   has it changed, is to look at the channel pattern; and
  


20   the simplest way to do that is just to look at an old
  


21   map.  We have a map from 1903 and we have a map from
  


22   2015, both created by the Federal Government.  If you
  


23   look in the upper right above here, you can see that
  


24   essentially the pattern is the same.  It's primarily a
  


25   single channel.  There are some splits here and there.
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 1   I counted and measured the splits, and in 1903,
  


 2   17 percent of the Segment 5 had a split channel in it.
  


 3   In 2015 it was 12 percent.  I would not consider a
  


 4   5 percent variation there to be significant at all.
  


 5             We can also compare on this graph to look at
  


 6   the channel position.  And as you look in the upper
  


 7   right there, from this slide that was produced
  


 8   previously -- I believe this was Slide 95 in my
  


 9   previous report. -- you can see that the position is
  


10   nearly identical; that, yeah, there are some spots
  


11   where it's moved a little bit, but from a boatman's
  


12   perspective, if the channel's moved even a few hundred
  


13   feet in one direction or another, as long as the low
  


14   flow geometry is about the same, which that's what it
  


15   appears to be, it makes no difference to whether it's
  


16   boatable or not.
  


17             So channel positions change.  We know that
  


18   from the Colorado River, which is navigable.  We know
  


19   that from the Mississippi River, where the channel
  


20   position changes from time to time in response to
  


21   flows.  It's kind of irrelevant and not a significant
  


22   change at all.
  


23       Q.    Jon, you've done some work on the Colorado
  


24   River; is that right?
  


25       A.    Yes.
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 1       Q.    Is it your understanding that there's
  


 2   actually a piece of land that Arizona owns in
  


 3   California today because of the avulsion of the river?
  


 4       A.    There's a piece of land that's on the west
  


 5   side of the river because of avulsion, yes.
  


 6       Q.    And that's Arizona Land Department land?
  


 7       A.    Yes.
  


 8       Q.    Okay.  So that's where the river used to go?
  


 9       A.    Yes.  Yes.
  


10       Q.    Okay.  Do you know how far that avulsion
  


11   occurred or the channel migration in that instance?
  


12       A.    It's a big chunk of land, but other than
  


13   that, I can't give you acreage or distances.  We're not
  


14   talking about tens of feet.  We're talking about
  


15   thousands of feet.  So...
  


16             Yuma Island, I believe they call it,
  


17   something like that.
  


18             Yeah.  So another thing, way to look at
  


19   whether the channel has changed or has there been a
  


20   change in width, there's been some suggestion that the
  


21   channel has significantly narrowed.  If you go out
  


22   there today, a narrow river is not a problem with
  


23   respect to boating.  So whatever narrowing has
  


24   occurred, it's not a narrow river today.  If you go out
  


25   there on a Saturday or a holiday weekend, you'll see
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 1   many people floating down side by side, with plenty of
  


 2   room for lots of people.  So narrowing is not an issue.
  


 3             In both cases, the old map and the newer
  


 4   maps, both map the river with the same symbol.  Rather
  


 5   than using a single blue line, they map it as a blue
  


 6   zone, which indicates that it has a significant width,
  


 7   measurable at this map scale, which is 1 to 24,000.
  


 8             So my conclusion there is there has been no
  


 9   significant change in width.  And there's some field
  


10   ways to look at potential width changes as well, that
  


11   we'll go through in just a minute.
  


12             Moving to the next slide, 121, we'll talk
  


13   about the bank vegetation.  There's been some
  


14   suggestions that the bank vegetation is substantively
  


15   different.  And it's important to recognize that bank
  


16   vegetation changes along arid region streams in
  


17   response to flooding and wet periods and dry periods
  


18   and, also, through invasive species that have come in
  


19   here.
  


20             So we look at a 1934 aerial and a 2010
  


21   aerial.  These were from Dr. Mussetter's presentation,
  


22   his Slides 98 and 99.  And, indeed, there has been
  


23   increase in plant density, particularly in the
  


24   floodplain; much less so along the banks themselves.
  


25   The bank vegetation is about the same, and we see that
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 1   more deeply looking in, zooming in on this photograph
  


 2   and these locations.  You don't see a significant
  


 3   increase in the amount of vegetation that appears along
  


 4   the actual bank line.  So we didn't see that.
  


 5             Mr. Gookin provided on his Slide 215 a
  


 6   reproduction of some historic matching photographs from
  


 7   Webb and Betancourt, on Page 324 of their report, I
  


 8   believe.  Well, they're in the record because they're
  


 9   in Mr. Gookin's report.  And one of the first
  


10   photographs is from September 9th, 1938 at 2,390 cubic
  


11   feet per second, and then another one from March 7th,
  


12   after the '78 and '79 floods that occurred, one of
  


13   which was a large flood.  And you can see in that case
  


14   there was much less bank vegetation because of the
  


15   floods.  So at least in 1978 and '79 there was not an
  


16   increase in bank vegetation.
  


17             Also, you note that the channel width there
  


18   is a reflection more of the discharge than any change
  


19   in the geometry of it.  The alignment's practically the
  


20   same.  This location is downstream of Stewart Mountain
  


21   Dam.  The dam, not the gage.
  


22             You can also go out there and look at it
  


23   today.  We have an old photograph, that was previously
  


24   in my presentation, from 1908 at the Salt-Verde
  


25   confluence, some folks in a rowboat, four people in a
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 1   long rowboat pedaling along there, with a dog on the
  


 2   shore.  We've seen and talked about this a little bit,
  


 3   right at the Verde confluence.
  


 4       Q.    And let me pause you there, Jon.  This is
  


 5   another slide where there's an additional photo that's
  


 6   been added, and this is now we're looking at Slide 123
  


 7   from C055 Part 398.
  


 8       A.    Yeah.
  


 9             And so I looked through my records and found
  


10   a photograph in that same area of the trip I took that
  


11   was about 10 cfs, and then it bumped up to about 280
  


12   below the Verde confluence.  And, again, you don't
  


13   really see a change in the character of the river in
  


14   that location.  It's a placid river.  You know, the
  


15   boating experience looks about the same in the two
  


16   canoes.
  


17             There's some big trees along the bank and
  


18   there's some brushy trees along the bank.  There's some
  


19   sandy areas and some rocky areas on the foreground
  


20   where the dog is standing.  And you see the same kind
  


21   of thing if you go out there today.  So not a huge
  


22   increase in the amount of vegetation.  There's clearly
  


23   more tamarisk since that came in in the '30s, but the
  


24   banks and tree line, it doesn't seem to be particularly
  


25   narrow there at all.


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







SALT RIVER     VOLUME 22      05/18/2016 4834


  


 1       Q.    Are there fewer cottonwoods in Segment 5?
  


 2       A.    I didn't do a -- there still are cottonwood
  


 3   and sycamore along the river.  I didn't do a count and
  


 4   would have no way of counting them up in the historic
  


 5   period, but they're still there.  There are a lot more
  


 6   tamarisk, particularly as you get down closer to
  


 7   Granite Reef Dam.  Around the bend from, I believe
  


 8   that's called Red Mountain, there right above my son
  


 9   Nathan's head, you get down below there and the
  


10   floodplain in particular is very choked with tamarisk.
  


11   That's in the backwater of Granite Reef.
  


12             Another way to look for, you know, the change
  


13   is to go out and look at some of the classic indicators
  


14   of postdam degradation.  So if you crack open a
  


15   textbook and say what happens downstream of a dam,
  


16   deepening is one of the things that the textbook will
  


17   tell you that could be expected.
  


18             Some of the things that -- those kinds of
  


19   indicators that you would expect to see are just not
  


20   found in Segment 5.  Those include something called a
  


21   perched channel.  So if you look at where the split
  


22   flow channels used to be and are now a single
  


23   channel -- there's one just upstream of the Verde-Salt
  


24   confluence. -- those perched -- or those channels that
  


25   were now not actively part of the low flow channel are
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 1   marsh -- low marshy areas.  They're not significantly
  


 2   raised above the existing channel bed.
  


 3             Another thing you might see is something
  


 4   called a hanging tributary.  So where streams have
  


 5   rapidly degraded downstream of a dam, the tributaries
  


 6   come in, and instead of joining at grade, you know, bed
  


 7   to bed, they come in above and then drop over in a
  


 8   little waterfall or into the river.  You don't see
  


 9   anything like that.  The tributaries all join at grade,
  


10   so they match bed elevation to bed elevation.
  


11             If the river's been extensively deepened, you
  


12   would obviously expect to see extensive cut banks or
  


13   eroded banks with vertical bare banks with trees
  


14   falling over and material falling in.  And you don't
  


15   see a lot of that.  The vegetation, bank vegetation,
  


16   is pretty good.  The banks are sloped appropriately.
  


17   There are, of course, some cut banks, because it's
  


18   a natural river and that occurs along any natural
  


19   river.
  


20             You would also expect to see, if a recently
  


21   degraded river were there, that the trees would have
  


22   their roots sticking out into the air, as opposed to
  


23   being in the ground.  You see a little bit of that, but
  


24   you don't see an excessive amount of that that would be
  


25   indicative of long-term degradation.
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 1             Another indication of long-term degradation
  


 2   on a main stem of a river below a dam would be head
  


 3   cuts, and you see nothing of the sort on Segment 5.
  


 4       Q.    Can you explain what a head cut is?
  


 5       A.    A head cut is a vertical drop in the bank and
  


 6   the bed elevation.  So you're running along the bed and
  


 7   then it cuts off and has a vertical slope and proceeds
  


 8   on.  It would be unlikely to see those on a perennial
  


 9   river, but it would be one of the things to look for.
  


10   And you don't see those.
  


11             So to class --
  


12                  CHAIRMAN NOBLE:  Mr. Fuller -- oh, did
  


13   you finish that slide?
  


14                  THE WITNESS:  Sure.
  


15                  CHAIRMAN NOBLE:  It looked like you were
  


16   reaching to change your slide.  We are at 123 and we're
  


17   moving to 124, and we're going to take a break.
  


18                  THE WITNESS:  Okay.
  


19                  CHAIRMAN NOBLE:  About 10 minutes.
  


20                  (A recess was taken from 11:08 a.m. to
  


21   11:18 a.m.)
  


22                  CHAIRMAN NOBLE:  We're going to have to
  


23   pull the plug at noon straight up.  We may go just a
  


24   minute or two over that, but we can't go much over.
  


25                  MR. SLADE:  Okay.  And just so the
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 1   parties and the Commission is aware, we may be finished
  


 2   by noon, but it also may be the case that we need about
  


 3   half an hour tomorrow.
  


 4                  CHAIRMAN NOBLE:  We'll do what we need
  


 5   to do.
  


 6   BY MR. SLADE:
  


 7       Q.    And we are on Slide --
  


 8                  CHAIRMAN NOBLE:  124, I hope.
  


 9   BY MR. SLADE:
  


10       Q.    -- 124 and moving on to 125.
  


11       A.    Right.  We finished 124.  Let's go to 125.
  


12             So we go to the question of deepening, did
  


13   the river get deeper there.  I think there's the
  


14   assertion that the river got narrower and deeper and,
  


15   therefore, was more navigable.  That was
  


16   Dr. Mussetter's conclusion.
  


17             I would point out that he also provided some
  


18   comparisons of topographic data right below the dam,
  


19   based on a data set from 1903 and 2001; and, in fact,
  


20   that actually shows the opposite of what he concluded.
  


21   It shows that the bed elevation was nearly the same,
  


22   maybe slightly higher in that area.  So it's
  


23   inconsistent with his testimony about it deepening, and
  


24   that's where the maximum effect of deepening that you
  


25   would expect to be, is right at the outlet of the dam.


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







SALT RIVER     VOLUME 22      05/18/2016 4838


  


 1       Q.    So, Jon, opponents have put forth the
  


 2   argument that the Segment 5 condition is potentially
  


 3   deeper because of downcutting below Stewart Mountain
  


 4   Dam, and you're saying that this longitudinal profile
  


 5   that Dr. Mussetter put forth shows, actually, the
  


 6   opposite?
  


 7       A.    Yes.
  


 8       Q.    Okay.
  


 9       A.    Moving to Slide 126, there are other ways to
  


10   look for potential increases of depth.  This is one
  


11   way, is comparison of historic photographs.  In the
  


12   upper left there, you see a historic photograph from
  


13   1910 of the Sheep Bridge on the Salt River.  The piers
  


14   of that bridge are still there.  The bridge itself was
  


15   taken out, I think in the 1965 flood.  I took some
  


16   friends boating last Saturday and went through here and
  


17   snapped a picture.
  


18       Q.    And this is your additional slide, C055 Part
  


19   398, Slide 126?
  


20       A.    Yeah.  I looked through my files, and I
  


21   didn't have any pictures of this.  I think it's called
  


22   Foxtail Crossing now.  I didn't have any pictures right
  


23   there, so I went and took this one.  It was kind of my
  


24   best recollection of about the angle, and I didn't get
  


25   it as good as I would like to have gotten it, but you
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 1   can see the pier that's right there.  I've got my
  


 2   pointer over it.  It's kind of a white thing and
  


 3   somebody painted Foxtail on it, I think is what it says
  


 4   right now.
  


 5             But one thing you notice here is that -- we
  


 6   don't know the flow rate in the upper left.  We do know
  


 7   that it was 700 cfs last Saturday.  But the river is
  


 8   actually quite a bit wider right here, and this is
  


 9   actually one of the shallowest spots on the river.  You
  


10   can still see bedrock cropped out in the bank on the
  


11   right.  Again, so, clearly, it's not deeper.  This
  


12   island has come up in elevation.  The pier is more
  


13   buried than it used to be in the past.
  


14             Sorry about that.  We are not going to Skype
  


15   anyone.
  


16             So, like I say, the evidence here suggests
  


17   that the river is not deeper.  In fact, it suggests
  


18   it's actually shallower here as well.
  


19       Q.    Is one of these pictures looking upstream and
  


20   the other downstream?
  


21       A.    I believe they're both looking downstream.
  


22       Q.    Okay.  So the tall pier that we see in the
  


23   picture on the left, where would that be located on the
  


24   new picture that's on the bottom right?
  


25       A.    If you can see my little crosshair of my
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 1   pointer, it's right below there.  It's that white
  


 2   thing.  And for a description of that for the
  


 3   transcript, it's basically above the 6 in 2016.
  


 4       Q.    Okay.  That looks like it's on river right;
  


 5   is that correct?
  


 6       A.    The river actually splits around it, so
  


 7   there's an island there now.  So the river goes on both
  


 8   sides.
  


 9       Q.    Okay.
  


10       A.    The floodplain is a little lower.  The main
  


11   channel is a little higher.
  


12             We would expect that if there had been
  


13   significant degradation, the pier there would -- rather
  


14   than being buried, would be exposed more; and that's
  


15   just not what we observed in the field.
  


16             And I mentioned that bedrock crops out there.
  


17   There's some other places where bedrock crops out in
  


18   Segment 5 between Stewart Mountain Dam, what's now
  


19   Stewart Mountain Dam, and the old Arizona Dam abutment.
  


20   You see it in the bed at the first rapid downstream of
  


21   the Water Users entry.  Those who are familiar with
  


22   this reach will know where I'm talking about.  You see
  


23   it at the bank in Bulldog Rapid above the Blue Point
  


24   Bridge.  You see it in the right abutments of the
  


25   picture I just showed you a second ago.  Where the
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 1   tubers take out, bedrock crops out in the bed of the
  


 2   channel.  I believe that's Takeout 4 or 5, I think it
  


 3   is.  It's before you get to the -- I forget the name of
  


 4   the crossing now.  And you also see it in the bed at
  


 5   Phon D. Sutton.  So there's bedrock cropping out in the
  


 6   bed at various points in Segment 5, and you also see it
  


 7   in the bed just upstream of where the old Arizona Dam
  


 8   abutments are.
  


 9             I would point out that you do see some of the
  


10   sandy bed in the foreground right here.  We heard some
  


11   discussion about whether it's sandy or not sandy.  You
  


12   see that kind of same sandy bed at locations of
  


13   tributaries now, but not in this particular location at
  


14   this time.
  


15       Q.    In Segment 5 today you still see some sandy
  


16   beds?
  


17       A.    Yeah.  It's a gravelly sand, but it's sand.
  


18             So there are ways to ground-truth that
  


19   hypothesis about whether it's deeper or not.  When we
  


20   look at the historical accounts, what we hear in the
  


21   detailed descriptions of people that boated through
  


22   here was that this was kind of the easy reach.  This is
  


23   kind of where they night boated it.  You know, they
  


24   never got out of their boat.  They made good time.
  


25   They made twice the distance that they did upstream.
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 1   So the kind of descriptions we have here is this is the
  


 2   easy boating reach, which would not be consistent with
  


 3   it being wide and braided and shallow.
  


 4             The Sheep Bridge crossing, as I showed you,
  


 5   being able to compare conditions there, and it doesn't
  


 6   appear particularly deeper or narrower.  It actually
  


 7   looks wider.  When you boat this at 8 -- you boat it at
  


 8   8 cfs, the entire segment, what you don't see is a
  


 9   really deep, narrow slot in the middle somewhere.  The
  


10   pools are about as wide as they are at higher flow and
  


11   the riffles are a little narrower, but there's no, you
  


12   know, V-shaped notch that you would expect if it were
  


13   severely degrading.
  


14             So which brings you to the question of why
  


15   wouldn't you see that textbook response downstream of
  


16   the dams.  There's a couple of reasons for that, that
  


17   you can see, that you see when you go out and you do
  


18   your fieldwork.  One is, the bed material is relatively
  


19   coarse.  There are a lot of cobbles on the bed of the
  


20   stream.  The fact that there are cobbles makes the bed
  


21   more resistant to change and takes bigger flows to move
  


22   them.  As we saw, the flood history indicates that
  


23   there are fewer big floods.
  


24             The fact that it has a pool and riffle
  


25   pattern.  Often in pool and riffle systems, when you


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







SALT RIVER     VOLUME 22      05/18/2016 4843


  


 1   have an adjustment due to sediment depravation or
  


 2   whatever, the riffles might become a little longer and
  


 3   steeper, which actually would make them more difficult
  


 4   to boat than they would have been in the past.  So you
  


 5   see the adjustment in the riffles, rather than over the
  


 6   length of the entire river.
  


 7             Another reason that you might not see that
  


 8   classic textbook response is the presence of shallow
  


 9   bedrock.  I just mentioned where it crops out in
  


10   places, and that would prevent long-term scour from
  


11   deepening the river.
  


12             Similarly, the adjustment in the bank might
  


13   be muted by the presence of caliche or calcium
  


14   carbonate in the soils and that comprise the bank, as
  


15   well as some clay materials in there that give it more
  


16   cohesiveness and prevent them from being rapidly
  


17   eroded.
  


18             The banks themselves are generally
  


19   well-vegetated.  Look at the historic photographs and
  


20   the modern photographs, and they're fairly
  


21   well-vegetated, and that helps stabilize them and
  


22   prevent the adjustments.
  


23             Another way to --
  


24                  COMMISSIONER ALLEN:  Wade.
  


25                  MR. SLADE:  Question here, Jon.
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 1                  THE WITNESS:  Sure.
  


 2                  COMMISSIONER ALLEN:  Yeah.  Actually,
  


 3   the document that we have before us, Slide or Page 128,
  


 4   is not what is showing up here.  This is one -- in the
  


 5   document we have, it's 129.
  


 6   BY MR. SLADE:
  


 7       Q.    Did we skip a slide here, Jon, "How did the
  


 8   Verde Respond to Dams?"
  


 9       A.    Oh, maybe I switched here.  Is that the one
  


10   that was 128, is "How did the Verde Respond?"
  


11       Q.    Yes.
  


12                  COMMISSIONER ALLEN:  It's listed as 128.
  


13                  THE WITNESS:  Yeah, I think I might have
  


14   flip-flopped those.  Sorry about that.  We'll get to
  


15   that in just one second.
  


16   BY MR. SLADE:
  


17       Q.    Okay.
  


18       A.    I think I felt that --
  


19       Q.    So this would be, in the handout that people
  


20   are looking at or if you're following along, Slide 129,
  


21   which you have up here as 128.
  


22       A.    Sorry.  I'm a persistent editor, and I was
  


23   trying not to, and I must have flipped the order of
  


24   that because I felt that it flowed better.
  


25                  MR. SPARKS:  For the record, is this a
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 1   substitute for what we have as 129?
  


 2                  MR. SLADE:  No.  This is the same as
  


 3   Slide 129.
  


 4                  CHAIRMAN NOBLE:  Okay.  Is 128 in the
  


 5   exhibit?
  


 6                  MR. SLADE:  Yes, it is.
  


 7                  MR. ROJAS:  I believe it's his 129.
  


 8                  THE WITNESS:  They're just different
  


 9   order.
  


10                  CHAIRMAN NOBLE:  "How did Verde Respond
  


11   to the Dams" is my 128.
  


12                  THE WITNESS:  It's now 129.
  


13                  MR. ROJAS:  And his 129.
  


14                  CHAIRMAN NOBLE:  And my 129 is "Why
  


15   Would Segment 5 Not Have the Classic Post-Dam
  


16   Response?"
  


17                  MR. ROJAS:  Yeah.  They're just out of
  


18   order.
  


19                  CHAIRMAN NOBLE:  Okay, was that supposed
  


20   to be 128?
  


21                  THE WITNESS:  They're just -- the
  


22   order's just been changed.
  


23                  CHAIRMAN NOBLE:  Okay.
  


24                  THE WITNESS:  They're the same slides,
  


25   just different order.
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 1                  CHAIRMAN NOBLE:  Okay.  But when the
  


 2   Appellate Court is looking for what we said, how are we
  


 3   going to explain to them what 128 and 129 is?
  


 4                  THE WITNESS:  I think they will have
  


 5   fallen asleep by this point and won't have noticed.
  


 6                  MR. SLADE:  We do this periodically to
  


 7   make sure everyone's paying attention.  You know that,
  


 8   Mr. Chairman.
  


 9                  CHAIRMAN NOBLE:  No, we have a
  


10   designated attention-payer.
  


11                  MR. SPARKS:  I usually slam my thumb in
  


12   the door to make sure I'm listening.
  


13                  THE WITNESS:  Now, I'm trying to get
  


14   done by noon, and all this chatter is slowing me down
  


15   here.
  


16                  CHAIRMAN NOBLE:  You're fine.  We
  


17   apologize.
  


18                  THE WITNESS:  Another reason it may mute
  


19   the response is, there is some sediment inflow from
  


20   some of the tributaries.  If you're a frequent boater
  


21   of this reach, you'll know that the tributary right
  


22   above the diving cliff, the cliff-diving area, had a
  


23   little flood, brought in a lot of sediment, and it's
  


24   actually filled in the pool, and you can no longer jump
  


25   off it.  You can no longer jump off that cliff.


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







SALT RIVER     VOLUME 22      05/18/2016 4847


  


 1                  And, again, the infrequency of bankfull
  


 2   discharges.
  


 3                  So those are some physical reasons why
  


 4   you might not expect that classic response to there
  


 5   being a dam being upstream and some of the sediment
  


 6   trapping that might have -- that undoubtedly did occur.
  


 7                  And this is not dissimilar from other
  


 8   responses we've seen on dammed rivers in Arizona.
  


 9   BY MR. SLADE:
  


10       Q.    And we're now on Slide 128 of C053 Part 385.
  


11       A.    Yes, we are.
  


12             If we can look at how the Verde responded.
  


13   So in my experience on the Verde, I found it to be more
  


14   braided downstream of the dams and no obvious signs of
  


15   degradation, based on my field experience.
  


16             Dr. Mussetter's firm went out and did some
  


17   detailed work there, and their conclusion below both of
  


18   the dams on the Verde was that there are few
  


19   reservoir-related morphological changes to the river
  


20   below the dam.
  


21             What they're saying there is, it didn't get
  


22   deeper and it didn't change the shape of the channel
  


23   downstream of the dam.  That's what their very detailed
  


24   assessment concluded for the Verde.  So it's not
  


25   surprising at all to see a similar kind of effect on
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 1   the Salt.
  


 2             When I go out and look at the Gila River,
  


 3   boating the reach below San Carlos Dam, again, we see
  


 4   no obvious signs of degradation.  The same kinds of
  


 5   reasons; shallow bedrock, cobbly bed.  And that's the
  


 6   condition we see.
  


 7             So my conclusion, moving on to Slide 130,
  


 8   which I think we should all be in consensus is numbered
  


 9   130, is that Segment 5 is substantively in the same
  


10   condition that it was -- today as it was in its
  


11   ordinary and natural condition prior to the
  


12   construction of the dams.
  


13             So, physically, the channel of the river
  


14   looks about the same.  There may be some minor changes,
  


15   but nothing substantive with respect to the boating
  


16   condition of the river.
  


17       Q.    So let me ask you that in another way, Jon.
  


18             Has the conditions of Segment 5 changed such
  


19   that the river's substantially improved regarding its
  


20   navigability?
  


21       A.    No.  No, I believe when you go out at 90 cfs,
  


22   100 cfs, 200 cfs, a thousand cfs, 2,000 cfs, all rates
  


23   that I've been out there on the river, you're seeing
  


24   substantively the same river you saw before; same
  


25   widths, generally the same depths, same pattern, same
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 1   kinds of riffles and rapids.
  


 2             And that also applies to the upper segment of
  


 3   Segment 6, which I have been lumping in my
  


 4   consideration here, until you get to the backwater area
  


 5   above Granite Reef Dam.
  


 6       Q.    And what's your assessment on how much of
  


 7   Segment 6 is above the backwater?
  


 8       A.    It's about a mile from the confluence down to
  


 9   where you start to feel the effects of the backwater
  


10   from Granite Reef.
  


11       Q.    And so your assessment, as you just said, is
  


12   that the top of Segment 6 for that first mile is also
  


13   not substantially improved for navigability purposes?
  


14       A.    That's correct.
  


15       Q.    And what does that mean in terms of where the
  


16   Edith did its trip?
  


17       A.    That it's substantively similar.  So the
  


18   Edith in 1911 would have seen a river that looked about
  


19   the same at that flow rate that we experienced when we
  


20   went out there with Brad in August of 2015.
  


21       Q.    And before we move to the next slide,
  


22   regarding Segments 2, 3 and the other segments, I'll
  


23   ask you the same question.
  


24             In Segment 2, is the river changed in a way
  


25   that's substantially more navigable today?
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 1       A.    Segment 2, you said?
  


 2       Q.    Yes.
  


 3       A.    No.  No, and I believe Mr. Burtell agreed
  


 4   with me on that point.
  


 5       Q.    The same question for Segment 3 above
  


 6   Roosevelt Dam.
  


 7       A.    The same answer; no change.
  


 8       Q.    And for Segment 3 below where you just talked
  


 9   about, where Roosevelt Lake is, and Segment 4, we can't
  


10   make that assessment today?
  


11       A.    Well, we do know that it's significantly
  


12   different because of the impoundment.
  


13       Q.    Okay.  And we can move on now to Slide 131.
  


14       A.    The only point I want to make with this
  


15   Slide 131 is that when in talking about the river, it
  


16   does vary by segment and by degree, the conditions
  


17   thereof.  And there's a substantial difference between
  


18   Segment 6 and Segment 1 in terms of rapids,
  


19   classification of rapids, presence of riffles, whether
  


20   it's a narrow canyon, wide floodplain, the channel
  


21   materials going from being rocky and bedrock to
  


22   primarily sand and gravel and a little bit of cobble,
  


23   and also the degree of human impacts.
  


24             So describing the river and making
  


25   characterizations of the Salt River above Roosevelt
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 1   Lake and downstream here in the Valley of the Sun, very
  


 2   different river, very different characteristics.
  


 3             On Slide 132, a couple of other miscellaneous
  


 4   topics I want to take care of.  We heard a lot of
  


 5   testimony, primarily from Dr. Littlefield, about GLO
  


 6   survey designations and that they had not meandered the
  


 7   river, the Salt River, in a way that would be
  


 8   consistent with their designation of it being
  


 9   navigable.
  


10             In the Court cases that I've worked on and
  


11   I've read about, the GLO survey designations were not
  


12   diagnostic, nor were they relied on, in talking to
  


13   other Attorneys General in other places.
  


14             The information that's been communicated to
  


15   me is that the GLO survey notes are just not a part --
  


16   a significant part of the decision.  And the reason for
  


17   that, as I understand it, is because the basis of their
  


18   decision of making it navigable or nonnavigable is
  


19   generally unknown.  And the surveyor guidance said if
  


20   it's navigable, meander it; but they don't have
  


21   specific guidance that says this is how to determine
  


22   whether it's navigable or nonnavigable.  So what they
  


23   were looking at is an unknown.
  


24       Q.    So, for example, Jon, when Ingalls went out
  


25   in 1868 to survey the Salt, Phoenix was just becoming a
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 1   settlement town; is that right?
  


 2       A.    Yes.
  


 3       Q.    Okay.  And he made a note that there was
  


 4   about 50 people, I believe; is that correct?
  


 5       A.    That's approximately correct, yeah.
  


 6       Q.    So we don't know if Ingalls looked at the
  


 7   Salt, saw no boat traffic, and based on that, made his
  


 8   determination that it was nonnavigable?
  


 9       A.    I talked to a surveyor who had had a career
  


10   with BLM and has done a lot of boundary work.  He
  


11   basically picked up the mantle that Don Simpson left
  


12   and wrote the boundary determination manual a lot of
  


13   people use, a big white book.
  


14             And I talked to Jerry about that question and
  


15   what were the GLO surveyors using to make this
  


16   determination and was he aware of a manual or whatnot.
  


17             And his answer was, no, there wasn't any
  


18   manual, there wasn't any specific guidance.  And his
  


19   understanding was that they would come into an area and
  


20   look around and see were there any boats on the river;
  


21   and if there were, they would call it navigable.
  


22   Beyond that, he wasn't aware of anything.
  


23             So if that's true and that's the case for the
  


24   Ingalls in 1868, they would have gotten here, there
  


25   would have been a small settlement that was just
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 1   starting up in the Phoenix area, and they clearly
  


 2   didn't see any boats attached to it.  And that would be
  


 3   consistent with the historic record and that there
  


 4   weren't a lot of boats.  So not seeing it, they made
  


 5   their designation.  Who knows what else went into the
  


 6   decision.  So we have to look to other factors.
  


 7       Q.    But all of the historical boating accounts
  


 8   that we have in the record occurred after 1868; is that
  


 9   right?
  


10       A.    As far as we know, yeah.  We don't have a
  


11   date for Mr. Logan, except that it was before 1873, but
  


12   that's all we know.
  


13             Also, it's important to recognize that what I
  


14   understood from Dr. Littlefield's testimony was that
  


15   the U.S. Patent Office, when they made those decisions
  


16   to patent land that was in areas of the floodplain or
  


17   near the stream and whether they reserved it or not
  


18   reserved it, they were not making their own
  


19   particularized assessment of the river at that point.
  


20   They were looking at the GLO survey maps and saying was
  


21   it meandered, was it not meandered, and what can we do
  


22   with this parcel.
  


23             So it was not the case of someone going out
  


24   to the river and looking at the conditions and
  


25   considering historic data and looking at flow depths
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 1   and seasonality and all the kinds of things that we've
  


 2   talked about.  So to suggest that there are unique
  


 3   assessments there going on, is perhaps stretching the
  


 4   record a bit.
  


 5             Moving on to Slide 133, a couple other points
  


 6   in the history that I think that were misstated, that I
  


 7   would like to correct.
  


 8             One, that the Salt River corridor was not
  


 9   densely populated in 1868.  If you look at the
  


10   Phoenix -- the ancestor to the town of Phoenix, that we
  


11   heard from the Ingalls, was not many people here,
  


12   certainly not hundreds, and certainly definitely not
  


13   thousands or tens of thousands.  And that was the first
  


14   community.  Similarly, by the time statehood rolled
  


15   around, still the population was relatively low, most
  


16   of it centered around the community of Phoenix, Tempe.
  


17             But immediately upon settlement here, dams
  


18   were constructed.  Those diversion dams were an
  


19   obstacle to some types of commercial boating.  I think
  


20   everyone agrees that the dams were obstacles.
  


21             And then we had the railroad arrive pretty
  


22   early, 1879, the town of Maricopa, relative to
  


23   population growth.  So there were alternative methods
  


24   available, and there was no alternative to supplying
  


25   water for irrigation.
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 1             Moving to Slide 134, it's important, also, to
  


 2   interpret the context and the Apache threat that
  


 3   existed until the 1880s.  We saw that in our discussion
  


 4   yesterday of McMillenville and Geronimo's attack on
  


 5   that community.
  


 6             Again, I'll underscore, as I said yesterday,
  


 7   the Globe mining district is not located on the Salt
  


 8   River.  I guess it's near the Salt River in the sense
  


 9   that I live near Casa Grande.  I don't.  It's a
  


10   distance away.  The ore was sent east or down to
  


11   Florence for processing.  It was not sent in any place
  


12   that was along the Salt River.  So putting it on the
  


13   Salt River wouldn't have helped them at all.
  


14             I would also like to point out that all the
  


15   discussion about the Hohokam civilization and whether
  


16   they've used boats or not used boats, the presence of
  


17   those irrigation diversions over many centuries
  


18   suggests that there was conditions in the river that
  


19   were conducive.
  


20             It speaks to the stability of the river.  The
  


21   river was not moving around so frequently that they
  


22   could not maintain irrigation canal heads.  The river
  


23   had sufficient depths that with relatively low
  


24   technology they could divert substantial amounts of
  


25   water.
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 1             You think about trying to siphon off -- some
  


 2   canals had capacity for 300 cfs.  Siphon off 300 cfs
  


 3   from a river that, as alleged, was shallow and braided
  


 4   and had multiple channels, that would be a very
  


 5   difficult technological thing to do with the tools that
  


 6   they had in hand; and yet they had not just one, but
  


 7   many, many canals that irrigated, you know, more than a
  


 8   hundred thousand acres at a time.
  


 9             So there is some information regarding the
  


10   information of the historic -- from the prehistoric
  


11   times that does speak to the area of navigability.
  


12       Q.    And, Jon, before we move on, I would like to
  


13   pause there.  There have been some questions about the
  


14   Native American evidence, including the Hohokam and
  


15   proceeding peoples, that have used boats on the river.
  


16   And I would like to talk a little bit about that
  


17   evidence and hand out a few documents so we can --
  


18                  MR. MURPHY:  Is there a slide on this?
  


19                  MR. SLADE:  No, there's not.  But I'll
  


20   be providing exhibits that are in the record.
  


21                  MR. MURPHY:  Okay.
  


22                  MR. SLADE:  So what I've handed to the
  


23   Commission is a packet of the evidence that we will be
  


24   taking a look at that's in the record.
  


25                  MR. MURPHY:  Can I get the numbers,
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 1   please?
  


 2                  MR. SLADE:  It's coming, and I've
  


 3   given --
  


 4                  MR. SPARKS:  Until then, it's a secret.
  


 5                  MR. SLADE:  And I've given the
  


 6   Commission a packet, and I'll hand out, with Paula's
  


 7   help here, the individual evidence numbers as we go
  


 8   through those.
  


 9   BY MR. SLADE:
  


10       Q.    And, Jon, do you recall that there was some
  


11   question about the Hohokam boating and the canoes or
  


12   the canals that may have been used or may not have been
  


13   used for boats?
  


14       A.    Yes.
  


15       Q.    Okay.  Can we suffice it to say that possibly
  


16   a canoe was found, and there may have been a theory
  


17   that canals were used by boats?
  


18       A.    Boats were used on canals?
  


19       Q.    Yes.
  


20       A.    We heard some speculation along those lines,
  


21   yeah.
  


22       Q.    And we don't have any more information beyond
  


23   that?
  


24       A.    I don't.
  


25       Q.    Okay.  And we've also heard some testimony, I


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







SALT RIVER     VOLUME 22      05/18/2016 4858


  


 1   believe, from Dr. Newell about the conditions that
  


 2   would need to exist on a river that would preserve a
  


 3   boat.
  


 4             Do you recall that testimony?
  


 5       A.    Yes.
  


 6       Q.    Okay.  And do you recall Dr. Newell talking
  


 7   about anaerobic mud that would be needed to be able to
  


 8   preserve a boat like a reed raft or something similar?
  


 9       A.    Yes.
  


10       Q.    And you're not an expert in archaeology, but
  


11   you are an expert in geomorphology.  Do those
  


12   conditions where there's anaerobic mud exist on the
  


13   Salt River?
  


14       A.    Not along the main channel of it, no.
  


15       Q.    Okay.  Do they exist on the Colorado River?
  


16       A.    Again, not along the main channel, no.
  


17       Q.    So if you would need anaerobic mud to
  


18   preserve a reed boat, you wouldn't find it on the Salt
  


19   or on the Colorado River?
  


20       A.    Not along the main channel, but it's possible
  


21   in some of the marshy areas adjacent to the channel,
  


22   that might exist.
  


23       Q.    Okay.  Do we know if there's any evidence in
  


24   the record of boats from the period when the Hohokam
  


25   existed that are in the record for the Colorado, that
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 1   were preserved on the Colorado?
  


 2       A.    I'm not aware of any, no.
  


 3       Q.    Okay.  And you already talked about your
  


 4   opinion on how the canals that the Hohokam created
  


 5   indicate that the river would have been susceptible for
  


 6   navigation, so we'll pass on that.
  


 7             Let's talk a little bit about the location of
  


 8   where Native Americans were located on the Salt.
  


 9             Did you hear some testimony, I believe it was
  


10   from Mr. Gookin, that he wasn't entirely sure where the
  


11   Native Americans were located, and we ran through the
  


12   map by Francisco Kino?
  


13       A.    Could you repeat that question?
  


14       Q.    Sure.
  


15             Do you recall going through the map by
  


16   Francisco Kino in my testimony -- or in Mr. Gookin's
  


17   testimony and my questioning with him?
  


18       A.    Yes.
  


19       Q.    Okay.  Let's take another look at that map,
  


20   and that is Exhibit C046 Part 376.
  


21       A.    I might need a copy of that.
  


22       Q.    I'll give you a copy.
  


23       A.    Thank you.
  


24       Q.    So the Commission has seen this map, and I
  


25   just would like to hear your opinion on -- first of
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 1   all, this map is titled Original Map of Francisco Kino;
  


 2   is that correct?
  


 3       A.    Yes, it is.
  


 4       Q.    Okay.  And do you know the date when the map
  


 5   was created?
  


 6       A.    There's a date that says 1701 underneath the
  


 7   title.
  


 8       Q.    Okay.  And do you see where the Salt River is
  


 9   indicated on there?
  


10       A.    I see where it says "Rio Salado."
  


11       Q.    Okay.  Is that another term for the Salt
  


12   River?
  


13       A.    Typically, yes.
  


14       Q.    Okay.  Do you see any settlements indicated
  


15   on there at all?
  


16       A.    I see lots of settlements.  Are you asking in
  


17   the vicinity of the Rio Salado?
  


18       Q.    Right.
  


19       A.    There are none noted on the map.
  


20       Q.    Okay.  And do you see where the Gila is on
  


21   this map?
  


22       A.    Yes.
  


23       Q.    Okay.  Is it sort of the dark line running
  


24   east to west?
  


25       A.    Yeah.  It's called Rio de Hila.
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 1       Q.    H-I-L-A?
  


 2       A.    With an H.
  


 3       Q.    Okay.  And you see settlements on the
  


 4   southern part of that river?
  


 5       A.    Yes.
  


 6       Q.    Okay.  Do you know what is referred to as The
  


 7   Rio Azul?  Do you know what that is?
  


 8       A.    I know that in the past, some folks have
  


 9   called the Verde The Rio Azul.  Azul means blue and
  


10   there is a Blue River in Arizona, but it's not in that
  


11   location.
  


12       Q.    Okay.  So we're not sure if, potentially,
  


13   that's Segment 6 of the Salt that Kino referred to
  


14   incorrectly?
  


15       A.    I think that's a reasonable interpretation,
  


16   based on the crude morphology of this map, yeah.
  


17       Q.    Okay.  Regardless, are there any settlements
  


18   on The Rio Azul?
  


19       A.    There's none shown on this map, no.
  


20       Q.    Okay.  So what could be possibly interpreted
  


21   as the Salt River, as Kino might have seen it, does not
  


22   show any settlements of Native Americans from his
  


23   depiction?
  


24       A.    That's correct.
  


25       Q.    Okay.  And do you also see on the map there
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 1   where it says the word "Apaches" in the top right
  


 2   corner?
  


 3       A.    Yes.
  


 4       Q.    Okay.  Is it generally understood that the
  


 5   Apaches were in the territory that was to the north and
  


 6   east of where the Pima and Maricopa were?
  


 7       A.    That's the testimony that I've heard in these
  


 8   hearings.
  


 9       Q.    Okay.  And there are no Apache settlements on
  


10   the Rio Salado either in that location?
  


11       A.    There are none shown on the map, but I think
  


12   we've heard testimony that they lived in places along
  


13   the river, at least seasonally, the Upper River.
  


14       Q.    If you could take a look at now Exhibit C046
  


15   Part 378, which is the next page in the packet, and
  


16   that's a book by Robert Hackenberg called
  


17   "Pima-Maricopa Indians, Aboriginal Land Use and
  


18   Occupancy of the Pima-Maricopa Indians."
  


19             Do you see that?
  


20       A.    I do.
  


21       Q.    And if you could turn to Page 108, as it's
  


22   indicated on the left side.  So we're on Page 108.
  


23       A.    Okay.
  


24       Q.    And let me know if I'm reading this
  


25   correctly.  I'm going to start where it says "After
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 1   1800."
  


 2       A.    Okay.
  


 3       Q.    "After 1800, further shifting of the Maricopa
  


 4   villages eastward is noted by Spier (1933:  18):
  


 5             Quote, The Maricopa have lived on the Gila
  


 6   above its junction with the Salt since at least 1800.
  


 7   Their settlements were on both sides of the river from
  


 8   Sacate and Pima Butte to Gila Crossing at the western
  


 9   limit.  On mesquite gathering and fishing expeditions,
  


10   they were accustomed to camp along the slough (Santa
  


11   Cruz River) at the northeastern foot of the Sierra
  


12   Estrella, in the Gila-Salt confluence, and on the Salt
  


13   as far upstream as Phoenix, but they had no settlements
  


14   there.  No one lived permanently on the Salt River
  


15   below the point where it emerged from the mountains.
  


16   In fact, the whole of the open plain north of the Gila
  


17   to the mountains was unoccupied as too exposed to
  


18   Yavapai and Apache attacks.'"
  


19             Did I read that correctly?
  


20       A.    Yes.
  


21       Q.    So from what that states, can we gather that
  


22   at least Hackenberg found that no one lived on the Salt
  


23   River from the southern part of the Gila to the
  


24   mountains to the Northeast?  Or, excuse me, no one
  


25   lived on the Salt.
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 1       A.    Yes.
  


 2       Q.    But can we also gather from that that the
  


 3   Maricopa had fishing expeditions on the Salt as far
  


 4   upstream as Phoenix?
  


 5       A.    That's what it says, yes.
  


 6       Q.    And does it give a reason why no one lived
  


 7   north of the Gila?
  


 8       A.    Yeah.  It says it was too exposed to Yavapai
  


 9   and Apache attacks.
  


10       Q.    We do know that there's a Salt Pima-Maricopa
  


11   Reservation or community at near the Verde and Salt
  


12   confluence today; is that right?
  


13       A.    That's correct.
  


14       Q.    Okay.  Do you have any idea of when that
  


15   community was developed?
  


16       A.    I believe it was the mid 1800s.
  


17       Q.    Okay.  Let's turn to C053 Part 391 in that
  


18   packet.
  


19       A.    Okay.
  


20                  MR. MURPHY:  Would it be possible for us
  


21   to get all the exhibits at this point that you handed
  


22   to the Commission, instead of getting them out as you
  


23   use them?
  


24                  MR. SLADE:  No, it's not possible,
  


25   because I'm not sure which ones I'll use.
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 1                  MR. MURPHY:  Well, you gave them to the
  


 2   Commission.  Is there a reason that we can't get them
  


 3   now?
  


 4                  MR. SLADE:  You're getting them as I'm
  


 5   using them.
  


 6                  MR. MURPHY:  I know, and I'm asking can
  


 7   we get all of them now?
  


 8                  MR. SLADE:  And my answer is no, because
  


 9   I'm not sure which ones I'll use.
  


10                  MR. SPARKS:  Then you shouldn't have
  


11   given them to the Commission.
  


12                  CHAIRMAN NOBLE:  I'm not sure we're
  


13   saying the same thing.  The Commission has received --
  


14   are receiving them one at a time.
  


15                  COMMISSIONER ALLEN:  We've got them all.
  


16                  MR. ROJAS:  Yeah, this is a packet.
  


17                  DIRECTOR MEHNERT:  The Commission has a
  


18   packet.
  


19                  MR. MURPHY:  I mean, if the Commission
  


20   has a packet, is there a reason that the attorneys here
  


21   can't have a packet?
  


22                  MR. ROJAS:  And, Eddie, these are all
  


23   already in evidence?
  


24                  MR. MURPHY:  At least the numbers.
  


25                  MR. SLADE:  Sure, everything is in
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 1   evidence.  If I skip something, then I will --
  


 2                  MR. MURPHY:  Well, when you say
  


 3   everything is in evidence, that's not the numbers.
  


 4   What I would like to know is what is the entirety of
  


 5   what you just handed to the Commission that I can't
  


 6   see?
  


 7                  MR. SLADE:  Absolutely.  And so if I
  


 8   skip something, for efficiency purposes, which is what
  


 9   I'm trying to do here, then I will let you know what
  


10   number that is that I'm skipping.  Otherwise, I'll let
  


11   you know what number I am using from the packet.
  


12                  MR. MURPHY:  And, Mr. Chairman, what I'm
  


13   wanting is the numbers now, not as he's using them,
  


14   since he gave them all to the Commission at once.
  


15                  MR. SLADE:  I'm happy to do that as
  


16   well.  That's fine.
  


17                  So we're currently talking about
  


18   Exhibit C053 Part --
  


19                  MR. MURPHY:  So you say that you're
  


20   going to instruct your assistant to let us have all
  


21   these exhibits now?  That's -- I asked her, and she
  


22   said she couldn't do that.
  


23                  MR. SLADE:  What I'm trying to prevent,
  


24   Tom, is handing out things that we're not using.
  


25                  MR. MURPHY:  The Commission has all of
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 1   those things.
  


 2                  MR. SLADE:  What they have is already in
  


 3   evidence.
  


 4                  MR. SPARKS:  Yeah, but what you handed
  


 5   them today is what we care about right now.
  


 6                  MR. SLADE:  Then we'll hand out what we
  


 7   don't use as well, and we'll hand out everything.
  


 8                  MR. MURPHY:  When?
  


 9                  MR. SLADE:  Right now.
  


10                  MR. MURPHY:  Thank you.
  


11                  MR. SLADE:  So we skipped the
  


12   Exhibit C053 Part 90, but we will hand that out.
  


13                  MS. BREWER:  I'll just make packets for
  


14   everybody.
  


15                  MR. SLADE:  Okay.
  


16   BY MR. SLADE:
  


17       Q.    And what we're on now is Exhibit C053
  


18   Part 391, and we're on Page 54.
  


19             Jon, do you see where it's labeled 1872-73 on
  


20   that page?
  


21       A.    Yes, I do.
  


22       Q.    Okay.  And let me know if I read this
  


23   correctly.
  


24             "Gila Crossing, Salt River.  For several
  


25   years the Pimas have had little water to irrigate their
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 1   fields and were beginning to suffer from actual want
  


 2   when the settlers on Salt river invited them to come to
  


 3   that valley.  During this year a large party at Rso'tûk
  


 4   Pimas accepted the invitation and cleared fields along
  


 5   the river bottom south of their present location.
  


 6   Water was plentiful in the Salt and the first year's
  


 7   crop was the best that they had ever known.  The motive
  


 8   of the Mormons on the Salt was not wholly
  


 9   disinterested, as they had desired the Pimas to act as
  


10   a buffer against the assaults of the Apaches, who were
  


11   masters of the country to the north and east."
  


12             So from what we read there, Jon, is it your
  


13   understanding that the Pimas moved to the Salt in 1872
  


14   and '73?
  


15       A.    That's what it says, yes.
  


16       Q.    And at that time, would the river have begun
  


17   to be depleted and would diversions and dams be in the
  


18   river?
  


19       A.    Yes, there were several diversion dams by
  


20   that time.
  


21       Q.    Okay.  And I'll make sure the parties have
  


22   this.  We're on now Exhibit C018 Part 22.
  


23             Okay.  Jon, previously in your testimony,
  


24   have you stated that there was no known boating on the
  


25   Salt by Native Americans?
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 1       A.    There's no systematic boating.  They found no
  


 2   historical records of boat use on the Salt River by
  


 3   Native Americans, yeah.
  


 4       Q.    Did you have a chance to go back and take a
  


 5   look at this exhibit by Barbara Tellman?
  


 6       A.    Yes.
  


 7       Q.    Okay.  And we're on Page 2 of that exhibit,
  


 8   and I'll read starting at the second sentence of the
  


 9   second paragraph.
  


10             "We have records of boats and/or ferries on
  


11   the Colorado, Gila, San Francisco, Salt, Verde River,
  


12   Virgin, and several other rivers.  Helen Sergeant
  


13   describes crossing the Salt River during a stormy
  


14   season.
  


15             Quote, Freighting in those days of rough
  


16   roads without bridges, presented some difficult
  


17   operations at times.  Between Maricopa and Phoenix both
  


18   the Gila and Salt Rivers were to be crossed.  My
  


19   father...told us how on one occasion, when he was lucky
  


20   enough that only the Salt was in flood, he was able to
  


21   hire teamsters and equipment to haul his freight from
  


22   Maricopa to the Salt River, where he got Indians to
  


23   ferry the goods across the river in canoes - then he
  


24   moved it from there to Prescott...'"
  


25             Did I read it correctly?
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 1       A.    Yes, you did.
  


 2       Q.    So at least in this account, when the Salt
  


 3   River was in flood, there were canoes that the Indians
  


 4   used to help the freighters move across the river?
  


 5       A.    That's correct.
  


 6       Q.    Okay.  Do we know if those canoes were used
  


 7   in other conditions, apart from flood?
  


 8       A.    There's nothing in that account here.
  


 9       Q.    Okay.  Based on what you've presented to the
  


10   Commission, is it possible that canoes could have been
  


11   used in other conditions, apart from flood?
  


12       A.    Certainly the depths and widths and
  


13   velocities of the river would have been conducive to
  


14   canoe travel, yeah.
  


15       Q.    Okay.  But we also know that based on what we
  


16   read, the Native Americans generally weren't located on
  


17   the Salt?
  


18       A.    That's correct.
  


19                  MR. SLADE:  Let's -- is this --
  


20   Mr. Chairman, it is 12:00.  I probably have, with Jon,
  


21   about 20 more minutes or less.
  


22                  MR. SPARKS:  Tomorrow.
  


23                  CHAIRMAN NOBLE:  How late can you be?
  


24   Will they hold a chair for a while?
  


25                  MRS. HENNESS:  Yeah, 15 minutes.


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







SALT RIVER     VOLUME 22      05/18/2016 4871


  


 1                  CHAIRMAN NOBLE:  Let's go for another
  


 2   15 minutes, and then if we're not done, we're going to
  


 3   cut it.
  


 4   BY MR. SLADE:
  


 5       Q.    Okay.  So we're on Exhibit C028 Part 276,
  


 6   which everyone should have, including the Commission,
  


 7   and this is the "Cultural Resources Overview For The
  


 8   Proposed Central Arizona Project Water Reallocation
  


 9   Plan."
  


10             And, Jon, could you turn to Page G-15 in
  


11   that?
  


12       A.    Okay.
  


13       Q.    Okay.  And at the -- on the last paragraph,
  


14   about two-thirds of the way down, there's a sentence
  


15   that begins with "The Maricopa."
  


16             Do you see that?
  


17       A.    In the last paragraph?
  


18       Q.    Yes.
  


19       A.    Yes, I do.
  


20       Q.    Let me know if I read this correctly:
  


21             "The Maricopa farmed, hunted, gathered wild
  


22   seeds, especially mesquite, and fished the rivers from
  


23   boats using nets and traps."
  


24             Did I read that correctly?
  


25       A.    You did.
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 1       Q.    Okay.  And did we previously learn from the
  


 2   Hackenberg report that the Maricopa fished on the Salt?
  


 3       A.    Yes.
  


 4       Q.    Okay.  And here it says the Maricopa fished
  


 5   the rivers from boats using nets and traps?
  


 6       A.    Yes.
  


 7       Q.    Let's turn to the next exhibit, C028
  


 8   Part 313, and this is an exhibit that we looked at
  


 9   before.  This is the "Hohokam Irrigation and
  


10   Agriculture on the Western Margin of Pueblo Grande:
  


11   Archaeology for the Phoenix Sky Train Project."
  


12             And we won't go into the detail about the
  


13   Hohokam aspect that was considered.  But if you turn to
  


14   Page 112, and I'm on the second column, first full
  


15   paragraph, and I'll read it from the top.
  


16             "In summarizing the use of the tule rafts by
  


17   the California tribes, Kroeber states that 'The balsa
  


18   has a nearly universal distribution...it is reported
  


19   from the...Luiseño and Diegueño and Colorado River
  


20   tribes.'  The Cocopa, who lived along the lower
  


21   Colorado River and the delta, used a wide range of
  


22   boats, including the ubiquitous balsas and large ollas
  


23   and baskets to transport children and small items.
  


24   They also used dugouts, raft formed of logs, or brush
  


25   tied together.  Spier reports similar conveyances were
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 1   used by the Maricopa and Halchidhoma."
  


 2             Did I read that correctly?
  


 3       A.    Yes.
  


 4       Q.    So in this piece of evidence, are they also
  


 5   reporting that the Maricopa used similar types of boats
  


 6   to dugouts, raft formed of logs, or brush tied
  


 7   together?
  


 8       A.    Yes.
  


 9       Q.    Okay.  And, again, we know that the Maricopa
  


10   fished on the Salt River, from what we previously read?
  


11       A.    Yes.
  


12       Q.    Okay.  Let's turn to C053 Part 389, and this
  


13   is again from Robert Hackenberg, entitled
  


14   "Pima-Maricopa Indians, Aboriginal Land Use and
  


15   Occupancy of the Pima-Maricopa Indians," and this is
  


16   Volume I.  And if you could turn to Page 82 and the
  


17   second paragraph, and I'm reading the sentence that
  


18   starts "Bartlett."
  


19             Do you see that?
  


20       A.    I do.
  


21       Q.    "Bartlett, for 1852, locates Pima and
  


22   Maricopa fishing parties twelve miles upstream from the
  


23   Gila-Salt confluence on the Salt River."
  


24             Did I read that correctly?
  


25       A.    You did.
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 1       Q.    Okay.  So here we have Hackenberg, citing to
  


 2   Bartlett, that the Pima and Maricopa had fishing
  


 3   parties on the Salt River 12 miles upstream from the
  


 4   Gila-Salt confluence?
  


 5       A.    Yes.
  


 6       Q.    Okay.  And we know, from what we've
  


 7   previously read, that the Maricopa used boats when they
  


 8   fished?
  


 9       A.    Yes.
  


10       Q.    Okay.  So let's look at what Bartlett said in
  


11   C053 Part 393, and this is the "Personal Narrative of
  


12   Explorations and Incidents in Texas, New Mexico,
  


13   California, Sonora, and Chihuahua Connected With The
  


14   United States and Mexican Boundary Commission, During
  


15   The Years 1850, '51, '52 and '53," by John Russell
  


16   Bartlett.
  


17             And before we move on too much, has anything
  


18   that we've read stated that the Maricopa lived on the
  


19   Colorado River?
  


20       A.    I don't recall that from what we've read
  


21   right here.
  


22       Q.    And has anything that we've read stated that
  


23   the Maricopa fished on the Colorado River?
  


24       A.    No.
  


25       Q.    But we have read that the Maricopa fished on
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 1   the Salt River and that they used boats when they
  


 2   fished; is that right?
  


 3       A.    That's correct.
  


 4       Q.    Okay.  So let's turn to Page 239, and in
  


 5   order to put this in some context, we do have to read a
  


 6   little bit here.
  


 7             Do you see where it says "July 3d"?
  


 8       A.    I do.
  


 9       Q.    Okay.  So that looks like the date of
  


10   Bartlett's recordings, is that --
  


11       A.    Yes.
  


12       Q.    Okay.  And I'll read there.
  


13             "In order to make the most of my time while
  


14   waiting the arrival of Lieutenant Whipple and party, I
  


15   determined to take a short trip up the river Salinas,
  


16   as far as the 'Casas Grandes,' or ancient remains said
  


17   to be there.  I asked a couple of Maricopas to go with
  


18   me as guides, and offered them a red flannel shirt each
  


19   for their services."
  


20             And I'm going to keep reading, Jon, so that I
  


21   keep everything in context.
  


22             "They wished two others to accompany them, if
  


23   I would take them on the same terms.  Finding that I
  


24   consented so readily, they parleyed a while, and they
  


25   demanded for each a shirt, six yards of cotton, and
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 1   sundry small articles, without which they declared they
  


 2   would not go.  Francisco, the interpreter, was their
  


 3   spokesman, and I have no doubt urged them to make this
  


 4   demand.  I refused to accede it, and told them that
  


 5   Francisco and one other would answer my purpose, as
  


 6   first proposed."
  


 7             We'll skip this main paragraph and we'll
  


 8   turn -- can't skip that, because we've got to make sure
  


 9   we're not getting accused of cherry-picking here.  So
  


10   I'll read it again, starting "At six o'clock."
  


11             "At six o'clock this morning we set off, the
  


12   party consisting of Dr. Webb, Messrs. Thurber, Pratt,
  


13   Seaton, Force, Leroux, and myself, with attendants.
  


14   Lieutenant Paige, with six soldiers, also accompanied
  


15   us, that officer wishing to command the opposite bank
  


16   of the Gila, as well as the lands contiguous to the
  


17   Salinas, with a view of establishing a military post in
  


18   the vicinity of the Pima villages.  After crossing the
  


19   bed of the Gila we pursued a westerly course about
  


20   eight miles to the point of a range of mountains, near
  


21   which we struck the bottom-lands.  We now inclined more
  


22   to the north, and in about eight miles struck the
  


23   Salinas, about twelve miles from its mouth, where we
  


24   stopped to let the animals rest and feed.  The bottom,
  


25   which we crossed diagonally, is from three to four
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 1   miles wide.  The river we found to be...eighty to one
  


 2   hundred and twenty feet wide, from two to three feet
  


 3   deep, and both rapid and clear.  In these respects it
  


 4   is totally different from the Gila, which, for the two
  


 5   hundred miles we traversed its banks, was sluggish and
  


 6   muddy, a character which I think it assumes after
  


 7   passing the mountainous region and entering one with
  


 8   alluvial banks."
  


 9             Jon, this is the description that the Land
  


10   Department used previously in their reports; is that
  


11   right?
  


12       A.    Yes, it is.
  


13       Q.    Okay.
  


14             "The water is perfectly sweet, and neither
  


15   brackish nor salt, as would be inferred from the name.
  


16   We saw from the banks many fish in its clear waters,
  


17   and caught several of the same species as those taken
  


18   in the Gila.  The margin of the river on both sides,
  


19   for a width of three hundred feet, consists of sand and
  


20   gravel, brought down by freshets when the stream
  


21   overflows its banks; and from the appearance of the
  


22   drift-wood lodged in the trees and bushes, it must at
  


23   times be much swollen, and run with great rapidity."
  


24             Jon, based on that description, is the river
  


25   in flood as they're viewing it right now?
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 1       A.    No.  In particular, the clear water would
  


 2   indicate that it was not in flood.
  


 3       Q.    Okay.
  


 4             "The second terrace or bottom-land, varies
  


 5   from one to four miles in width, and is exceedingly
  


 6   rich.  As it is but little elevated above the river, it
  


 7   could be irrigated with ease.  At present it is covered
  


 8   with shrubs and mezquit trees, while along the
  


 9   immediate margin of the stream large cotton-wood trees
  


10   grow.  Near by we saw the remains of several Indian
  


11   wigwams, [several] of which seemed to have been but
  


12   recently occupied.  Francisco told us they were used by
  


13   his people and the Pimas when they came here to fish.
  


14   He also told us that two years before, when the cholera
  


15   appeared among them, they abandoned their dwellings on
  


16   the Gila and came here to escape the pestilence.
  


17             Owing to the intense heat, we lay by until
  


18   five o'clock, and again pursued our journey up the
  


19   river until dark, when, finding a little patch of poor
  


20   grass, we thought best to stop for the night.  Supper
  


21   was got, and a good meal made from our fish.  As we
  


22   brought no tents, we prepared our beds on the sand.
  


23             We had not long been in when we saw a body of
  


24   twelve or fifteen Indians on the river making for our
  


25   camp.  At first some alarm was felt, until Francisco
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 1   told us that they were Pimas.  They proved to be a
  


 2   party which had been engaged in hunting and fishing."
  


 3             I'll stop there.
  


 4             Jon, from that description, it said "twelve
  


 5   or fifteen Indians [were] on the river making for our
  


 6   camp."
  


 7             Do you know what's meant by on the river?
  


 8       A.    Well, he doesn't give us any other
  


 9   descriptions, but he says that it's -- that they're on
  


10   the river.  That typically would mean that they're in
  


11   the water and floating on it.  I couldn't say they're
  


12   flowing along it or across from it or next to it or
  


13   anything like that.  It says they're on it, so...
  


14       Q.    So we don't know, based on that description?
  


15       A.    It's not very specific, but it does say on
  


16   the water.
  


17       Q.    Okay.  But we know that the Maricopa and Pima
  


18   fished with boats, and we know that they fished on the
  


19   Salt?
  


20       A.    That's correct.
  


21       Q.    Okay.  And I'll finish that paragraph.
  


22             "They were a jolly set of young men, dancing
  


23   and singing while they remained with us.  I told them
  


24   we would like a few fish for breakfast, if they would
  


25   bring them in.  With this encouragement, they took
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 1   leave of us, promising to fetch us some in the morning.
  


 2   But instead of waiting till the morning, they returned
  


 3   to the camp about midnight, aroused the whole party
  


 4   with their noise, and wished to strike a bargain at
  


 5   once for their fish, a pile of which, certainly enough
  


 6   to last a week, they had brought us.  There was no
  


 7   getting rid of them without making a purchase, which I
  


 8   accordingly did, when they left, and permitted us to
  


 9   get a few hours' more sleep."
  


10             So based on the rest of the description,
  


11   Bartlett doesn't say anywhere that they did or did not
  


12   use boats?
  


13       A.    He does not mention boats.
  


14       Q.    Okay.  And, again, based on what you know
  


15   about the susceptibility of the river and historical
  


16   descriptions like Bartlett described, is it possible
  


17   that the Maricopa could have been using boats?
  


18       A.    Putting all these pieces of information, yes,
  


19   it's possible.
  


20       Q.    Okay.  Just a few more questions.
  


21             You were asked about -- excuse me.
  


22             Dr. Mussetter talked about the Graf article
  


23   yesterday.  Do you have that in front of you?
  


24       A.    I do.
  


25       Q.    And that's Exhibit C042 Part 366, and I
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 1   believe Dr. Mussetter talked about how, on Page 28
  


 2   [sic] of that exhibit by Graf, it talked about some
  


 3   downcutting.
  


 4             Do you recall that?
  


 5       A.    I do.
  


 6       Q.    Do you know what the study reach of the Graf
  


 7   article was?
  


 8       A.    Yes.  It's shown, actually, on Figure 2,
  


 9   which is on the second page.
  


10             I'm not seeing page numbers here, actually.
  


11             But it stops in the -- in Segment 6.  It does
  


12   not extend all the way up to Granite Reef Dam, nor up
  


13   to the confluence of the Verde River, and does not in
  


14   any way include Segment 5.
  


15       Q.    Okay.  And does Dr. Graf give a reason for
  


16   what contributed to the downcutting on Page 128?
  


17       A.    Are you looking -- oh, there's the page
  


18   numbers.
  


19             Yeah, he does.  In the last sentence of the
  


20   paragraph, last full paragraph on the page, that
  


21   gravel mines in the channel contributed to this
  


22   downcutting.
  


23             And, in fact, we did a comparison of bed
  


24   elevations through this reach for the Flood Control
  


25   District of Maricopa using 1999 detailed topography and
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 1   the 1903 topo set.  And what we found was, similar to
  


 2   what Dr. Graf concluded, was that the degradation was
  


 3   limited to the central portion of Dr. Graf's reach,
  


 4   right here, and upstream of the sand and gravel mines a
  


 5   few miles, there was no evidence of degradation since
  


 6   1903.
  


 7             So it's difficult to pin the degradation in
  


 8   this reach on the sediment depravation in the Salt or
  


 9   Verde River Reservoirs.  No doubt there is sediment
  


10   impoundment there, but because there's no degradation
  


11   noted in the profiles from Granite Reef on down to
  


12   about the Gilbert Road alignment, at the time we did
  


13   that study, it's likely that impoundment of sediment of
  


14   the dams is not related to the degradation.
  


15             The degradation that's here is a direct
  


16   result of direct excavation of the bed by sand and
  


17   gravel mining.  It is also a consequence of the
  


18   channelization that's gone on of the Salt River through
  


19   the Metro Phoenix area.
  


20       Q.    Okay.  And that's not the area where
  


21   Mr. Dimock took his boat, is it?
  


22       A.    No.
  


23       Q.    Okay.
  


24                  CHAIRMAN NOBLE:  Mr. Slade, it's going
  


25   to have to be now.
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 1                  MR. SLADE:  Okay.
  


 2                  CHAIRMAN NOBLE:  We'll convene again at
  


 3   9:00 a.m.
  


 4                  (The proceedings adjourned at
  


 5   12:16 p.m.)
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            1                 CHAIRMAN NOBLE:  Good morning.  Welcome



            2  back.  I don't think anyone's here for the first time,



            3  so we won't do introductions.



            4                 Mr. Mehnert, I suspect we need a roll



            5  call for the record so that we can start.



            6                 DIRECTOR MEHNERT:  Commissioner Allen?



            7                 COMMISSIONER ALLEN:  Present.



            8                 DIRECTOR MEHNERT:  Commissioner Henness?



            9                 COMMISSIONER HENNESS:  Present.



           10                 DIRECTOR MEHNERT:  Chairman Noble?



           11                 CHAIRMAN NOBLE:  Present.



           12                 DIRECTOR MEHNERT:  Commissioner Horton,



           13  of course, is not with us this week.  But our attorney,



           14  legal counsel, Matthew, is here.  So we're ready to



           15  go.



           16                 CHAIRMAN NOBLE:  Mr. Slade, are you



           17  ready to proceed with your direct?



           18                 MR. SLADE:  I am.



           19                 CHAIRMAN NOBLE:  Mr. Fuller?



           20                 THE WITNESS:  I am ready.



           21                 CHAIRMAN NOBLE:  Could we get both of



           22  you to say that again so we can check the makes?



           23                 THE WITNESS:  I'm not.



           24                 MR. SLADE:  I think we're all already.



           25                 CHAIRMAN NOBLE:  Okay.  Thank you.
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            1         REBUTTAL DIRECT EXAMINATION (CONTINUED)



            2  BY MR. SLADE:



            3      Q.    Okay.  Good morning, Commissioners, and good



            4  morning, Jon.



            5      A.    Good morning.



            6      Q.    When we left off yesterday, we were going



            7  through your PowerPoint, and that is Exhibit C053



            8  Part 385, and we were stopped at Page 81 of that.  Is



            9  that your recollection?



           10      A.    Yes, it is.



           11      Q.    Okay.  And you were going through the



           12  beginning of your hydrology recommended flow rates; is



           13  that right?



           14      A.    That's right.



           15      Q.    Okay.  And the reason we're looking at that



           16  is so that we can determine later on what the depths of



           17  the river might have been?



           18      A.    Yes, in part.



           19      Q.    And that's used to understand the



           20  susceptibility of the river for boats?



           21      A.    Yes.



           22      Q.    Okay.  So please proceed.



           23      A.    Of that and the seasonality of flow.  And,



           24  again, my objective in what I'm presenting here is to



           25  summarize what was in the written report that I
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            1  provided that goes into these things that I'm talking



            2  about in more detail.  And, also, I should say that



            3  there's a lot that all of the experts agree on, and I



            4  think our differences as far as the numbers are really



            5  not that far apart with respect to navigability.



            6            And I should also back up, I realized this



            7  morning as I was looking at my slides, and say that



            8  there are specific indicators of flow that I think are



            9  sufficient to describe the ordinary conditions of the



           10  river, and that would be the mean annual discharge.



           11  And I include that because it's a commonly used value.



           12  It's available in lots of different formats.  For



           13  instance, the tree ring data that we looked at



           14  yesterday is depicted as mean annual.



           15            I know that there's been other documents



           16  submitted comparing rivers where mean annual discharge



           17  was used as the comparison.  So I thought it's useful



           18  to continue on with that.



           19            We also have the median annual or the annual



           20  median discharge, as well as some discharge descriptors



           21  to describe the range of the flow, and we can do that



           22  on an annualized basis.  That's the flow duration data



           23  that you'll hear me talk about, such as the 10 percent



           24  flow or the 50 percent flow or the 90 percent flow.



           25  And those are based on daily values averaged for the
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            1  entire -- computed for the entire year determine the



            2  medians or the 10 percent or the 90 percent.



            3            And then there's seasonal data.  In the past



            4  we've depicted those as monthly average because that



            5  was a readily available data by which to depict the



            6  seasonal variation.  We had some feedback saying, well,



            7  the average, they would rather see the median daily



            8  based on medians of each calendar day.  And that's



            9  fine.  It shows the same trend, and it makes no



           10  particular difference for the determinations of



           11  susceptibility of navigation.  So we're doing that as



           12  well.



           13            So the seasonal data that I'm now presenting



           14  are based on the medians of each calendar day computed



           15  from the USGS records, and I'll talk about that a



           16  little bit more.  But those data sets were not as



           17  available as they are today when we did our original



           18  work back in 1992.  So the fact that you can download



           19  the digital format online now makes treatment of those



           20  data much easier than what we had in the past.



           21      Q.    And, Jon, let me ask you sort of an overhead



           22  question here.  Have you seen in other cases where



           23  navigability was at issue, for example, in the State of



           24  Oregon or the State of Washington, where they've done a



           25  similar susceptibility analysis by computing
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            1  reconstructed flows and then the possible depths that



            2  those flows would equate to?



            3      A.    Yes.



            4      Q.    Okay.  So this is something that's been done



            5  previously in other states?



            6      A.    These are pretty standard techniques, not



            7  only in navigability studies, but in just hydrology



            8  studies in general.



            9      Q.    Okay.



           10      A.    So there's not a lot of new science going on



           11  here with the hydrologic data that we're presenting.



           12            So let's move along into the slides and make



           13  some progress there.  So we're at Slide 81, and in this



           14  slide I'm telling you the data sets that we're using



           15  and how we're getting to what I'm saying is what I



           16  think would be a decent consensus position for the



           17  hydrology.



           18            And for Segments 1 through 5 we're using the



           19  full USGS stream data, full period of record, and that



           20  was indeed the recommendation that Dr. Mussetter made.



           21  He pointed out that the data that we had used in the



           22  past, which was based on information that was



           23  published and in a book format and readily available



           24  has another additional 20 years.  So, sure, that can be



           25  included.
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            1            And what we did for Segment 1, we're looking



            2  at the sum of the White River from the White River gage



            3  that's closest to the confluence of the White and Black



            4  and the Black.  So we're summing up those records



            5  directly.



            6            And for Segment 2 we're using the USGS gage



            7  that's near Chrysotile, and I've listed the gage number



            8  and the periods of record, the dates, the years of



            9  record that are available.



           10            For Segment 3 we're looking at the Salt River



           11  near Roosevelt, which is one of the longest records of



           12  gages in Arizona.



           13            And then to get Segment 4, because of the



           14  influence of the reservoir, we're taking the two gages



           15  that are upstream of the reservoir -- three gages --



           16  two gages, yes, so that would be the Salt River near



           17  Roosevelt and Tonto Creek above Gun Creek.  So we're



           18  getting the two arms of Roosevelt and adding those



           19  together, knowing that we're missing a fair bit of



           20  drainage area there to the point of the beginning of



           21  Segment 4, but those are the best data sets available.



           22            And we're basically using that same data set



           23  for Segment 4 [sic], and if there was any error in



           24  underestimating the flows at the beginning of



           25  Segment 4, that error is compounded, so we're likely
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            1  underpredicting the flows in both Segment 4 and 5, 5



            2  more so than 4.



            3            And I should also point out that by adding



            4  those additional 20 years, because we've been in a



            5  drought for many of those years, that tends to lower



            6  the discharge estimates for any given parameter that



            7  we're looking at, so...



            8      Q.    And what would be the effect of a lower



            9  discharge estimate on depths?



           10      A.    In general, it lowers the depth, but not



           11  significantly with respect to navigability.



           12      Q.    Okay, so --



           13      A.    So we're a little less.  It's hard to



           14  describe whether we're conservative or not



           15  conservative, depending on your perspective in the



           16  case, I think, but we get a lower number.



           17      Q.    Okay.



           18      A.    Probably the simplest way to describe it.



           19      Q.    Just so I understand you correctly, you heard



           20  some criticism from Dr. Mussetter that you didn't



           21  include the full period of record; but when you



           22  previously did your analysis, you included the full



           23  period at that time, which was back about 20 years ago?



           24      A.    I used the full period that was available at



           25  that time in a published format, and remember that in
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            1  1992 the world was different in terms of what



            2  information was available in digital format.  So there



            3  were records, paper records, in the archives of the



            4  USGS that you could go get, but we had neither the



            5  time nor the budget to go get those and do all the



            6  analyses and data entry.  The simple data entry would



            7  have been an extremely tedious task, even though it's



            8  all available.  So what we used was a book that was



            9  published by the USGS, and they did their own quality



           10  control on that.  So it wasn't really our numbers.  It



           11  was their numbers.



           12      Q.    Okay.  And now, with the hydrology



           13  recommended flow rates that you're going to provide,



           14  that includes the full period of record, which is what



           15  Dr. Mussetter would have done?



           16      A.    That's what he did, yes.



           17      Q.    What he did, okay.



           18      A.    So that's the first part.  That's the base of



           19  our data.  And then the next slide, Mr. Burtell rightly



           20  pointed out that there had been depletions of flow, and



           21  he did some analysis of those depletion rates.



           22            I didn't make any adjustment to Segment 1.  I



           23  guess that's maybe a little unclear there in my first



           24  bullet.  We're not arguing about Segment 1, so I didn't



           25  fiddle with those numbers at all there.
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            1            But for Segment 2, his recommendation was



            2  31 cfs was the addition.  And then for 3 through 5 --



            3  well, his was for 3.  68 cfs would have been the



            4  addition there to the Roosevelt gage numbers, and I



            5  think his numbers also included an adjustment for the



            6  Tonto arm, as I understood what he said.



            7            And then what I did was, for Segment 4 and 5,



            8  lacking any better data, we just used that same



            9  adjustment that Mr. Burtell had come up.  I didn't make



           10  the adjustment to the mean and the median annual



           11  values.  I felt like those numbers were in the range,



           12  and the addition of 68 or 31 cfs would have made no



           13  substantive difference, so...



           14      Q.    Would there have been additional depletions



           15  in Segment 4 and 5 that Mr. Burtell would not have



           16  included in his 68 cfs because he only looked at



           17  Segment 3 and above?



           18      A.    Not really.  Segment 4 is a canyon reach.



           19  You know, there may have been some minor ditches for a



           20  few of the ranches that were in there, but we're not



           21  talking about anything significant.



           22            And the same with 5.  There was a ranch or



           23  two down there, and they may have had a ditch, but not



           24  significant acreage.



           25      Q.    So you thought it was appropriate then to use
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            1  the Segment 3 depletion that Mr. Burtell had used for



            2  Segments 4 and 5 as well?



            3      A.    That's right.



            4      Q.    Okay.  And just to be clear, on Segment 1,



            5  did Mr. Burtell do any analysis on the flow depletion



            6  for that segment, or is your bullet here indicating



            7  that you did no analysis for you?



            8      A.    I didn't make an adjustment for that.



            9      Q.    Okay.



           10      A.    So that's what I'm trying to say there.  No



           11  one's arguing about Segment 1, and I didn't want to



           12  spend effort on it.



           13            And then for the 2-year discharge, I just



           14  took the values that were published by the USGS.



           15  There's a report by Pope, et al. that I know is in



           16  the record somewhere where it's a statistical summary



           17  of all the gage data from Arizona.  It's through 1996,



           18  and I used the 2-year discharge that's published by



           19  them.



           20            For Segment 1, I just used the Black River.



           21  I didn't feel it appropriate to add peak discharge



           22  estimates the way you would a daily flow discharge



           23  estimate, so I just used the one.  Again, for Segment 1



           24  we're not really arguing about that one.  So to be



           25  clear, that's where it came from.
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            1            And for the other ones I used the dominant



            2  gage, so all the rest of them were Roosevelt and



            3  Chrysotile 2-year gage data estimates.  And you'll see,



            4  when you see the chart, clearly the peak discharge



            5  would increase in the downstream direction, and so in



            6  the chart I just below the gages put greater than their



            7  estimate of, say, 14,400, would be greater than.



            8            And then Segment 6, we don't have an



            9  established 2-year discharge estimate from the USGS.



           10  There I just took 20,000 cfs.  There's been some



           11  discussion on both sides of that being somewhat



           12  equivalent to a 2-year flood.  I think that comes out



           13  of the Land Department report.  Probably a little low,



           14  given that today's, with the dams in place, including



           15  the improvements to Roosevelt, the added flood control



           16  storage, the 5-year postdam estimate is 25,000 cfs.  So



           17  20,000 is probably a little low, but I've heard the



           18  number used on both sides, and that's kind of where I'm



           19  coming from at this point.



           20            So I'm bringing in data from Dr. Mussetter



           21  and analyses from Dr. Mussetter and from Mr. Burtell in



           22  those segments.  I'm cognizant of the work that



           23  Mr. Gookin did as well and incorporated that, as you'll



           24  see a little bit later.  Again, I don't think we're too



           25  far apart, and we heard no rebuttal from the other side
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            1  of Mr. Burtell's adjustments, and we're adopting, so I



            2  think we should be all okay on that one.  I don't think



            3  I want to say anything more about that.



            4            So on Slide 83, another question that comes



            5  up, was asked a number -- of a number of experts in



            6  cross-examination, is, you know, what's the range of



            7  ordinary flow, the ordinary and natural flow.



            8            And I believe I answered this previously.  We



            9  got some kind of fuzzy answers from some of the other



           10  experts.  And I would say that, definitively, based on



           11  what I heard, I think this is the consensus position;



           12  is that the low end would be to use the 10 percent flow



           13  duration or 10 percent low, as Mr. Gookin called it,



           14  because there's some confusion in my own stuff about



           15  whether 10 percent is the high or low.  We'll say the



           16  10 percent low.  And the high end I would say is the



           17  2-year discharge.



           18            And I think we go to that for the reasons



           19  that I discussed yesterday, because it's more



           20  coincident with the bankfull discharge and the



           21  definition of flooding, which, in the case of looking



           22  at ordinary, was saying nondrought/nonflood.  Say,



           23  well, that's the beginning of flooding or the lower end



           24  of the beginning of flooding; and it's coincident,



           25  also, with the ordinary high water mark, which would be
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            1  the limit of a claim in the event of a finding of



            2  navigability.  And that includes all the normal



            3  seasonal fluctuations.  And, again, I use the



            4  individual calendar day data to come up with the



            5  estimate of the median per day to show that seasonal



            6  fluctuation.



            7            In Segment 6 we're using the full period of



            8  record.



            9      Q.    And you're on Slide 84.



           10      A.    Switched over to Slide 84, that's correct.



           11            I'm using the full period of record, and I'm



           12  adding up the Salt River, Tonto Creek above Gun Creek,



           13  just as I did for Segments 4 and 5; but because you



           14  have the Verde confluence there, I'm also adding in the



           15  Verde Tangle gage, which has the longest period of



           16  record that's available digitally.  And I used those



           17  for the flow duration statistics, as well as the median



           18  daily estimates.



           19            And I'm now using Mr. Burtell's depletion



           20  estimates for both the Salt and the Verde, which had



           21  68 cfs on the Salt side and 183 on the Verde side.



           22      Q.    Let's pause there.  So you've used



           23  Mr. Burtell's depletion estimate that he came up with



           24  for Segment 2 and 3, and then you've used the depletion



           25  estimate from his Segment 3 for the depletion in
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            1  Segments 4 and 5, and then you've added his depletion



            2  estimate that he came up with from the Verde to the



            3  reconstruction, so now you have his depletion from the



            4  Verde and the depletion from the Salt.



            5            And does that account for all of the



            6  depletions from manmade withdrawals of the river?



            7      A.    It's our best estimate of those depletions in



            8  the segments that you just mentioned.



            9                 CHAIRMAN NOBLE:  Question.



           10



           11             EXAMINATION BY COMMISSIONER ALLEN



           12                 COMMISSIONER ALLEN:  Question.



           13                 Does this include any of the depletions



           14  from evaporation in any of the lakes, or is that just



           15  up in the air?



           16                 THE WITNESS:  That's a good one.



           17                 Commissioner Allen, so the depletions



           18  were exactly as Mr. Burtell portrayed them, and the



           19  gages that we're using are above the reservoirs, so



           20  those data sets would not have any evaporation in them.



           21                 COMMISSIONER ALLEN:  Okay.



           22



           23         REBUTTAL DIRECT EXAMINATION (CONTINUED)



           24  BY MR. SLADE:



           25      Q.    Including the near Roosevelt -- or, excuse
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            1  me, including the Roosevelt gage?



            2      A.    Near Roosevelt is above Lake Roosevelt.



            3      Q.    Okay.  And the Roosevelt gage isn't active



            4  any longer?



            5      A.    The at Roosevelt gage was destroyed when they



            6  built the dam.



            7      Q.    Okay.



            8      A.    Okay.  Well, and then the only difference



            9  there is, in Segment 6 we had a more rigorous study of



           10  what the predevelopment conditions were for Segment 6



           11  that was done by the U.S. Geological Survey.  That's



           12  the Thomsen and Porcello report that we had a lot of



           13  discussion about.  And since they had come up with



           14  estimates of mean and median, and I've included a lot



           15  of things that escaped the notice of simply adding the



           16  upstream gages, I used those for the mean and the



           17  median annual flow rates, and I did not make an



           18  addition for depletion because they included that



           19  explicitly.



           20            And, again, the 2-year discharge came



           21  from the Land Department report, and thus far I



           22  haven't heard any objections about that value of



           23  20,000 cfs.



           24            And when you take all those data together,



           25  you put them in a table, and this is what it looks
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            1  like.  And you can see there's some greater than



            2  symbols in there in Segment 5.  We're using the same



            3  numeric values for 4 and 5, but we're adding some



            4  thousand or 1,200 square miles downstream of the gages



            5  when you get to the beginning of Segment 5, the



            6  upstream end of Segment 5.



            7            So, clearly, there would be additional flow



            8  in there, because in that area there are numerous



            9  perennial streams and probably an unknown number of



           10  seeps and springs that flow directly into the bedrock



           11  canyon of Segment 4 that would have added flow to the



           12  river.  And in Segment 5 itself, the bedrock fills with



           13  shale, so we would not expect to see any significant



           14  losses there, so -- but we know it's somewhat greater.



           15  We don't have a number for it, so I put in the greater



           16  than symbol.



           17            Similarly, for the 2-year discharge



           18  estimates, I'm using the ones that are available from



           19  the closest gage.  Clearly, the 2-year discharge would



           20  increase in the downstream direction from 2 to 3 to 4



           21  to 5 because of the addition of drainage area.  That's



           22  a pretty well-established relationship between drainage



           23  area and discharge.  The USGS publishes all sorts of



           24  information in that regard and that should be



           25  indisputable.
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            1            And then, again, you see the 20,000, and



            2  you've got a little approximate squiggle there in front



            3  of the 20,000 because it's not a statistical estimate



            4  there.  It's just kind of a rule of thumb.



            5      Q.    Let's pause there for a second.  There are a



            6  few things that are different than what was in your



            7  table when you previously presented some of your data;



            8  is that correct?



            9      A.    Yes.



           10      Q.    Okay.  Can you explain some of those



           11  differences?



           12      A.    Well, I think I just have, you know, at



           13  length in the record.  I add in the depletion rates



           14  from Mr. Burtell.  I've separated the data out to



           15  eliminate some of the confusion that was occurring



           16  between mean annual and median annual and median daily.



           17            We had a lot of discussion about the



           18  50 percent value and how that was used, and what I was



           19  attempting to do before was to fill in a blank with



           20  additional data that we had, to try to represent that



           21  increase in that value, and ended up making, basically,



           22  an apples and oranges comparison, which was pointed



           23  out, and correctly so.  And so we made that adjustment.



           24  I think that's a legitimate complaint that we've



           25  corrected.
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            1      Q.    So you're referring to where it says 1,230 at



            2  Segment 6 for the median annual, and then there's a



            3  difference there where it says 819 for the median daily



            4  for Segment 6?



            5      A.    Correct.



            6      Q.    Okay.  And, previously, you hadn't done a



            7  reconstructed flow, so you only had the median annual,



            8  and that led to some confusion about what that



            9  represented?



           10      A.    Yes.



           11      Q.    Okay.



           12      A.    So I've corrected that.  And, again, before,



           13  I had tried to make some sort of an adjustment for



           14  Segment 5 using what I knew about Segment 6, and,



           15  again, that was the other difference there.  I decided



           16  it's just not worth the argument.  I think I created



           17  more confusion than I shed light, so I just went back



           18  to using the straight gage data and didn't try to make



           19  an adjustment for additional drainage area and other



           20  sources of surface flow.



           21      Q.    So Segment 4 begins at the top of the canyon



           22  reach just below Roosevelt Dam; is that right?



           23      A.    It's a little distance above the physical



           24  structure of the dam, and, yeah, it's where it's at the



           25  end of the geologic canyon, the beginning of the Tonto
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            1  Basin.



            2      Q.    So from that point down to the Verde River,



            3  there was no additional water that was added, so that's



            4  why Segment 5 looks exactly like Segment 4; is that



            5  correct?



            6      A.    Well, there's probably a lot of additional



            7  water that's added; but the estimates, there's no



            8  values added to the estimates there.



            9      Q.    Okay.



           10      A.    And that is why they're the same, yes.



           11      Q.    And it's your professional opinion that there



           12  would be added water that's not accounted for with your



           13  Segment 5 hydrology?



           14      A.    Yes, and that's why the greater than symbol;



           15  but I really don't want to have an argument with



           16  anybody about how much that is.  It's just -- it's



           17  not -- the argument is not worthwhile.  Whatever we



           18  would add in there wouldn't make it enough flow to be



           19  able to float a barge, for instance.  It's going to be



           20  small, low draft boats, so...



           21      Q.    And are all of these hydrology flow



           22  descriptors useful in some capacity, as I believe you



           23  already mentioned, to some degree?



           24      A.    Yeah, I think the ones that are most commonly



           25  used are mean annual and median annual.  We have had a
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            1  lot of discussion about median daily.  You know, one



            2  reflection of the range is the 10 to the 90 percent.



            3  Mr. Burtell chose to use 75 percent.  Not -- I don't



            4  see that value used often, but, you know, it's within



            5  the range and just trying to make the comparison.  So,



            6  yeah.  I would say yes.



            7      Q.    And let's look at the flow rates for



            8  Segment 6.  The 10 percent, which is just above what a



            9  drought would be for Segment 6, you have that as



           10  522 cfs?



           11      A.    Yes.



           12      Q.    Okay.  And do you recall Mr. Gookin had a



           13  baseflow of 86 cfs?



           14      A.    For the downstream end of Segment 6b, yes.



           15      Q.    Okay.  Would the baseflow be different than



           16  the 10 percent duration?



           17      A.    Yes.



           18      Q.    Okay.  How so?



           19      A.    Well, baseflow is the contribution from the



           20  ground to the stream over the length of the stream.  So



           21  there may be some contributions that are flowing from



           22  the ground into the stream.  It's basically the minimum



           23  flow, without the input of precipitation or snowmelt,



           24  that sort of thing.



           25      Q.    Is baseflow reflected on your flow descriptor
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            1  chart here?



            2      A.    No.



            3      Q.    You wouldn't recommend using baseflow as a



            4  flow descriptor for calculating some sort of a depth,



            5  would you?



            6      A.    Yeah, I think that would be indicative of



            7  drought flow, which, according to the Courts, is not



            8  something that we're thinking about, so...



            9            And it seems, you know, if it's 10 percent is



           10  the value, so 90 percent of the time it's more than



           11  that, I think we're outside the realm of ordinary, or



           12  you can at least make that argument.



           13            Okay.  Another way to depict those same data



           14  is shown in the following slides, and I've got one for



           15  each segment.  And what you see on here is I did not



           16  plot the 2-year discharge, because if I plot them on,



           17  it squeezes everything down and you've got a scale



           18  issue and you see things less.  So I printed that value



           19  at the top right corner.



           20            The top blue line there is the 90 percent



           21  flow duration.  In this case, for Segment 1, is 1,452,



           22  again, from the gage data plus -- well, no addition



           23  there.  And then mean annual flow, median annual flow,



           24  so that's the median of the annual flows, if you will.



           25  The mean annual flows.  The median daily flow, which is
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            1  the 50 percent, based on all of the days of record



            2  lumped in one big pot, and half of them are above and



            3  half of them are below.  And then the 10 percent, and



            4  that's the same kind of every day goes in there and



            5  then you take 90 percent of the data points are above



            6  it and 10 percent below.



            7            And that's kind of where we're seeing some of



            8  these descriptors.  And I think on the other side, one



            9  thing we sometimes lose sight of is this -- the plot of



           10  the daily medians that reflects the seasonality.  And



           11  with a river like the Salt River and many other rivers



           12  that have title navigability questions, flow



           13  seasonality is an important thing.  There's no



           14  requirement that the river be navigable every day of



           15  every year, but there needs to be a reliable season,



           16  and it needs to be not so brief that you couldn't get



           17  out and use it.



           18            So the distinction there would be between a



           19  river like East Verde and the article that you



           20  described that SRP submitted recently where the boaters



           21  went out to try and catch an East Verde flow and they



           22  didn't get there in time.  We've seen similar things



           23  with on the Santa Cruz, where someone went out to --



           24  you know, you try to go boat that, but you've got to be



           25  living in Tucson and have a boat ready and the day off
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            1  to get there, because the flow is not going to last



            2  very long.



            3            And the contrast to that is the Salt River,



            4  where it has a boating season.  In fact, we've heard



            5  several of the other opponents talk about the boating



            6  season on the Salt River.  So it's generally recognized



            7  and commonly understood that there's a seasonal high



            8  flow, and that's what these -- the orange line there



            9  that looks like a mountain, if you will, with some



           10  foothills.



           11            So we have this March or February to May,



           12  February to June, depending on what part of the river



           13  you're on, higher flow period, and then again a little



           14  boost towards the late monsoon time frame, and then low



           15  flows at other times of the year.



           16            And you see that same pattern as I move



           17  through the other five charts by segment and the data



           18  sets as described.  We see that pattern repeated.



           19            And I've just now moved up to Slide 91, which



           20  is Segment 6.  And that's all I wanted to say about



           21  hydrology, and I'm now on Slide 92.



           22                 CHAIRMAN NOBLE:  You're on Slide 95?



           23                 THE WITNESS:  92.



           24                 CHAIRMAN NOBLE:  Just hoping.



           25                 THE WITNESS:  I slid along pretty
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            1  quickly there.



            2                 So are you ready to move to rating



            3  curves?



            4  BY MR. SLADE:



            5      Q.    Yes.



            6            So it's your opinion that the seasonal highs



            7  are not flood conditions?



            8      A.    Oh, no.



            9      Q.    Okay.



           10      A.    They're normal and ordinary.



           11      Q.    And have you heard any testimony from



           12  opposing experts that would dispute that?



           13      A.    I don't recall any.



           14            I'm ready to move to rating curves.



           15                 MR. SLADE:  Okay.  And as you're just



           16  preparing there, we did make copies of the corrected



           17  slides, if parties would like any of those, if they



           18  haven't printed those.



           19                 THE WITNESS:  Okay.  So on Slide 92, now



           20  we have some flow rates.



           21                 MR. SLADE:  I'm sorry.  Commissioner



           22  Allen?



           23                 COMMISSIONER ALLEN:  Is it corrected?



           24  It's not what we have here?



           25                 MR. SLADE:  Almost all of the slides are
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            1  what you have there.  There are a few that were



            2  corrected, and we can make sure you have those as well.



            3                 You did receive those yesterday, but --



            4                 COMMISSIONER ALLEN:  Okay.  Never mind.



            5                 DIRECTOR MEHNERT:  They're in part of an



            6  existing exhibit.



            7                 MR. SLADE:  Right, Exhibit --



            8                 COMMISSIONER ALLEN:  C055?



            9                 DIRECTOR MEHNERT:  55.



           10                 MR. SLADE:  Yes.



           11                 COMMISSIONER ALLEN:  Got it.



           12                 MR. SLADE:  398.



           13                 COMMISSIONER ALLEN:  Okay.  Thanks.



           14  BY MR. SLADE:



           15      Q.    All right.  Slide 92.



           16      A.    Slide 92, the next thing we need to talk



           17  about is the rating curves.  So we have the flow rates,



           18  and one way of figuring out flow depths for



           19  considerations to susceptibility is to look at rating



           20  curves.



           21            So we had a fair bit of discussion on those,



           22  both in Segment 6 and in upstream areas.  Things I



           23  would like to say about that in response to the



           24  criticisms and other comments that were made on the



           25  rating curves is that in Segment 6 Dr. Mussetter was
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            1  thorough enough to go through and re-create the



            2  computations.  So while he may not agree with my



            3  conclusions or perhaps the selection of the n-values



            4  that I used or the relevance of the topographic data,



            5  he was at least able to reproduce the results that I



            6  got back in '92.



            7            So, again, in that sense, we know that



            8  they're error-free in terms of the computations that



            9  were done.  So I'm not trying to trick him into saying



           10  that he agrees with everything that I concluded from



           11  those, or he might have done it a different way, but he



           12  was at least able to reproduce those.



           13            Another thing to think about is that, well,



           14  how different are the various results?  And I spent



           15  some time in the written document that I provided, and



           16  it was called Arizona State Land Department Salt River



           17  Rebuttal Rating Curves.



           18      Q.    And that is C055 -- excuse me, C053 Part 397.



           19      A.    And in there I suggest that and show data



           20  that the actual differences are not that significant,



           21  in most cases.  Most of the difference come in the flow



           22  rates that were used, rather than the actual rating



           23  curve.  And when you do an apples and apples comparison



           24  using the same flows, the differences are not



           25  particularly significant with respect to navigability.
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            1            In no case do we see a difference that says,



            2  well, you could take a much larger boat, a deep draft,



            3  heavily loaded keelboat or take barges or something on



            4  the river.  In all cases we're talking about low to



            5  moderately draft boats with moderate loads or small



            6  loads.



            7            So in my view, the differences are not great.



            8      Q.    And, Jon, just so we're clear, when you use



            9  the term rating curves, what does that mean, exactly?



           10      A.    A rating curve is a relationship between any



           11  number of parameters.  As we're using them in this



           12  context, we've talked mostly about developing a



           13  relationship between the discharge and the depth.



           14            So that's a good question.  In some cases



           15  we're talking about average depth, the average over the



           16  section, and sometimes we're talking about the maximum



           17  depth.  And I've got a slide where we'll show that in



           18  just a sec.  So we'll get back to that, but that's



           19  basically what we're doing.



           20      Q.    Okay, so --



           21      A.    So that basically what happens there is, if I



           22  have a rating curve, you tell me, hey, at the flow rate



           23  of this, what's the corresponding depth?  And you can



           24  go the opposite way as well.  I know it's 2 feet deep.



           25  Therefore, what would the discharge be?
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            1      Q.    So it's extremely important, obviously, that



            2  you get the flow rate correct, because that's your one



            3  input that you have to determine your depths?



            4      A.    It's extremely important for using a rating



            5  curve.  It's one of the pieces of information that you



            6  would use for making an assessment of susceptibility,



            7  just like rating curves should be just one piece of the



            8  puzzle.



            9      Q.    And do you know if Dr. Mussetter used a



           10  natural flow rate?



           11      A.    My understanding is he did not make any



           12  adjustment for depletions.



           13            So on the next slide, 93, I show some



           14  comparisons here between the rating curves that were in



           15  the original ASLD reports for Segment 2.  In there I



           16  had a canyon reach and a -- I forget the other



           17  descriptor of what I had; two types of reaches that



           18  were typical of that segment.  So we'll call it one



           19  produced higher depths and one produced lower depths.



           20            And Mr. Burtell used information taken from



           21  the USGS gage at Chrysotile and came up with his rating



           22  curve, and you see that one of my mine was higher than



           23  his and one of them was lower than his and his kind of



           24  smack in the middle over the range of discharges that



           25  he reported.
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            1            So I'm just kind of -- all this is here is an



            2  apples to apples comparison.  These are not the final



            3  rating curves that I'm using.  I'm just making this



            4  comparison.  And in my mind there, none of the flow



            5  depths get below what could be used in a small boat,



            6  and none of them are high enough that would dictate



            7  that you're using an entirely different kind of boat on



            8  Segment 2.



            9            So while there are differences, we're within



           10  the same range.  That's all I really need to say there.



           11            In Segment 3 --



           12      Q.    So let me pause you there.  For the next few



           13  slides where you're showing comparisons of the rating



           14  curves, you didn't use those comparison to input a



           15  certain flow rate and find the depth from these charts.



           16  This is just a relative comparison of how different



           17  people plotted the depths versus discharge?



           18      A.    I'm just trying to make a comparison between



           19  what various experts used.



           20      Q.    Okay.



           21      A.    In this case, there were two experts that



           22  opined on -- with rating curves in Segment 2.  That



           23  would be Mr. Burtell and myself.



           24      Q.    Okay.  So for the depths that you found and



           25  the rating curves that you used to find those, you've
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            1  included those in the recent submission, C055



            2  Number 401; is that right?



            3      A.    Yes, and we'll get to that.



            4      Q.    Okay.



            5      A.    So that's Segment 2.



            6            For Segment 3, on Slide 94, you can see --



            7            And let me back up just one second.  I



            8  noticed this morning, as I was looking at these, I



            9  labeled Mr. Burtell's as "Mr. Burtell-High" or you see



           10  in the code there.  And he only had one curve, so there



           11  should be no "High" there, that I'm aware of.  Perhaps



           12  someone can correct me if I'm incorrect on that, but



           13  that's just a mislabel.



           14            In Segment 3, Mr. Burtell had data from the



           15  at Roosevelt station, which technically is in



           16  Segment 4, but it's near Segment 3, and there are



           17  probably some similarities in the morphology between



           18  that part of Segment 4 and the upper part of Segment 3.



           19  Be that as it may, he was, I believe, intending to have



           20  that apply to Segment 3.  So I'm taking him on his word



           21  for that.



           22            And you see that, once again, you know, I



           23  have a high and a low.  Mr. Burtell's numbers plot out



           24  close to my low, and my high is significantly higher.



           25  And a word about that.  So this is one place where
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            1  there is some differences.



            2            Again, what I'm trying to depict in those



            3  original cross sections there was a characteristic of



            4  the entire river.  Mr. Burtell's rating curves are from



            5  the USGS data, which is a near-riffle condition, so



            6  it's more of a limiting cross section, rather than a



            7  depiction of what the entire segment looks like.



            8            So, again, there's a little bit of apples and



            9  oranges again.  So in that case, the high curve on my



           10  end would indicate different types of boats could be



           11  used.  So there's that difference.  But you see the low



           12  ends were, you know, tenths of a foot apart, and that's



           13  very close right there.  So a lot of agreement on the



           14  low end.



           15            There were no other rating curves submitted



           16  for Segments 4, or 1, for that matter, and Segment 5.



           17  For Segment 5 Dr. Mussetter used cross section 6, the



           18  upstream-most one from the Land Department report.  I



           19  have no problem with that, but regardless, we have no



           20  original data submitted for that, so there's no



           21  comparison to make.



           22            In Segment 6 --



           23      Q.    Jon, let me pause you for a second.  This is



           24  one of the slides that was corrected, and you're



           25  looking at the corrected slide in your PowerPoint up
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            1  here, and that is Exhibit C055 Part 398, Page 95.



            2      A.    That's right.



            3            So Dr. Mussetter's high numbers are lower



            4  than my high numbers or the Land Department's high



            5  numbers.  But, again, if you look at the low end of the



            6  curve, you know, down near a hundred cfs or so, those



            7  numbers are all within tenths of a foot.  They start to



            8  separate a little bit more as you move upstream, but



            9  the range of those, again, is all -- we're all talking



           10  about low draft boats, and we're not talking about



           11  something that would be a deep-keeled boat.



           12            So, again, I wouldn't call those differences



           13  significant with respect to navigability.



           14            Dr. Mussetter, as I understand his testimony,



           15  also added 4 cross sections that he felt like better



           16  depicted a limiting condition, based on steeper slopes,



           17  using the 1903 topography.  And so that's his yellow



           18  line, was the lowest of those.



           19            And, again, these are just -- these are not



           20  the full rating curve.  This is just three points of



           21  comparison to kind of depict, you know, where we all



           22  sat in the range.  Again, I think I've made this point



           23  probably more times than needed, but they're close, in



           24  my opinion.



           25      Q.    So that Slide 95 would include the most
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            1  limiting cross sections that Dr. Mussetter could find?



            2      A.    Right.  And I also have Mr. Gookin's on there



            3  too.  I mentioned that.  But it's almost coincident, in



            4  terms of the depth and discharge, to Dr. Mussetter's



            5  lowest curve, so kind of barely shows up there.



            6  They're written on top of each other.  So Mr. Gookin



            7  had a cross section for the downstream end, what he



            8  called Segment 6b.  Again, in that same range.



            9            So as I mentioned, I think it's important to



           10  put rating curves in their proper perspective.  And,



           11  interestingly, I thought that the best example of that



           12  was from Tyler Williams.  If you remember, he was the



           13  guy that had written books on boating in Arizona and



           14  has done the Salt River many, many times, very familiar



           15  with it, including Segment 1, as I recall.



           16            And someone asked him, "Well, so what do you



           17  think the depth of the river is," or some question



           18  along those lines.  And this is -- and I'll just read



           19  his quote:



           20            "I mean, putting a depth on any river is sort



           21  of an amorphous sort of definition.  I mean, rivers are



           22  defined by obstacles, rocks, deep channels, shallow



           23  channels, deep channels.  You know, they're dynamic



           24  animals.  So to put a depth on a river, it's just



           25  really not a logical way to look at it."
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            1            And I couldn't agree more, and I can see



            2  his face and see the kind of confusion in his eyes



            3  as he said, "Well, what do you mean, a depth of a



            4  river?"



            5            Because it's very difficult to say one cross



            6  section describes the entire river.  If you've actually



            7  sat in a boat and gone down the river, your perspective



            8  on the depth is very different.  There are shallow



            9  places.  There are deep places.  You do things slightly



           10  different, as a boater, in the shallow places than you



           11  do in the deeper places.  You watch out for different



           12  things.  You're more alert in some places and less



           13  alert in other places.



           14            So it's important to recognize what these



           15  rating curves are.  In some cases folks were looking to



           16  try to find the most limiting cross section, so where



           17  were the shallowest depths.  In other places folks are



           18  saying, well, what data are readily available, like a



           19  USGS gage, that we can go look at and -- and they need



           20  to understand, well, what are they measuring there, and



           21  why are they measuring those kinds of depths?  Are they



           22  trying to characterize the depths of the river, or are



           23  they making depth estimates so they can know the flow



           24  rate so they can publish what flows happened on what



           25  days.
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            1            And, again, we have these areas of agreement



            2  and overlap in Segments 1, 4 and 5, where we have



            3  minimal data that were submitted and basically have our



            4  stuff and nobody else's.



            5            We have also have areas of agreement in terms



            6  of velocity and width.  In no case did anybody come up



            7  with any velocities from a rating curve that suggests



            8  that the velocities are too high to allow boating on



            9  the river.  Similarly with width.  I think everyone



           10  agrees that the river's wide enough to get a boat in.



           11            So where can we look beyond rating curves to



           12  kind of think about how do we characterize what Tyler



           13  was talking about there; you know, what is that



           14  variable?  How do people experience the river in a



           15  boat, and how does that relate to depth and



           16  susceptibility?



           17      Q.    Jon, let me pause you there.



           18            Based on Tyler Williams' quote, is that a



           19  reason why the Supreme Court, you think, has said



           20  decide each river's navigability based on its own



           21  facts, and don't compare it to each other river that's



           22  come before it or that may come after?



           23      A.    Well, I can't speak for what the Supreme



           24  Court thinks, but that sounds like a reasonable



           25  interpretation to me.
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            1            I know that you go from river to river, and a



            2  single descriptor is not sufficient to describe the



            3  experience of boating it.  Rivers with similar



            4  discharge, you can have very differing experiences of



            5  boating.



            6      Q.    So if you have one river that has, let's say,



            7  a thousand cfs and you have -- you're trying to compare



            8  it to another river that has an average of 2,000 cfs,



            9  could you just look at the 2,000 and say, oh, that's



           10  going to be a deeper river, easier for boat travel?



           11      A.    I think that would be a very simplistic



           12  assumption, and it might be a starting point, but you



           13  have to field-check that.  You have to have some



           14  measure to see how that translates, because 2,000 feet



           15  spread out over 4,000 -- 2,000 cfs spread out over a



           16  4,000-foot width is very different than a thousand cfs



           17  spread out over 200 feet of width.  And, then again,



           18  you add in slope and other obstacles and, again,



           19  creates a very different experience.



           20            And I would suggest that the biggest



           21  difference between the experts that the Commission has



           22  heard is their on-the-river experience and their



           23  ability to go beyond this is what my rating curve told



           24  me, to what it feels like in a boat, as well as the



           25  ranges of disciplines considered.
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            1            You know, folks who are -- where their



            2  only -- whose only tool is a rating curve are going to



            3  rely more heavily on the rating curve.  Folks that have



            4  a rating curve and a boating trip down the river have



            5  those two things to look at.  Folks that have



            6  considered in detailed historical record or all of the



            7  historical accounts that have been found have some



            8  context by which to say, well, I know my rating curve



            9  says this, but we know that this kind of boat went down



           10  the river.



           11            And, generally, you see a difference in terms



           12  of reliance on computer models to those folks that have



           13  been in the field, who have been in a boat on the



           14  river.



           15      Q.    So I think you've reviewed this before, but



           16  did any of the opponent experts boat the river when it



           17  had a near-natural amount of water in it?



           18      A.    No.



           19      Q.    And it's --



           20      A.    None.



           21      Q.    -- your opinion that that is valuable for



           22  understanding the navigability case?



           23      A.    Extremely.  Yeah.  Until you've been around



           24  the bend from where you can see it from the bridge, you



           25  don't know what's there.
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            1            You can look at the aerial and, as I think we



            2  saw, as you asked in your cross-examination of various



            3  witnesses, "Here's a historical photo.  Can you tell



            4  any how deep that is," and I think in every case they



            5  said no.  So you don't know from looking at aerials how



            6  deep it is.  You don't know what the experience of



            7  getting around rocks are.  You just don't know.  It's



            8  an unknown to you.



            9            Having done it multiple times at different



           10  flow rates, you also get a feel for what kinds of boats



           11  work best at what situations, what is the influence of



           12  seasonality.  I think if you rely solely on reading the



           13  boating guide or a website that describes boating, you



           14  get a very different perspective then.



           15            And that's been my own experience as well.



           16  When I started this study back in the early '90s,



           17  that's what I had.  And then but I was reading those



           18  guides, and they would say, "Oh, you need a minimum



           19  flow of X to get down the river," and I would get out



           20  there and look at it and go, "Oh, I can get a boat



           21  easily down here.  This is -- I'm not sure what they



           22  were thinking."



           23            And then you realize, well, they might be



           24  projecting the experience for someone who's looking for



           25  a bubbly whitewater experience, rather than a placid
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            1  ride down the river or a placid trip down the river.



            2  So you understand that when you've seen it at many



            3  different flow rates.



            4            And I think this gets at, also, one of the



            5  differences in the experts.  As I mentioned, I think



            6  that the numbers aren't so different in terms of flow,



            7  and the numbers aren't so different in terms of depth;



            8  but it goes to interpretation.  So, you know, what are



            9  you doing with those depths in terms of your experience



           10  in boating.



           11            If your definition and your standard of



           12  navigability is my bottom of my boat can never touch



           13  the bottom of the river at any point, I never have to



           14  get out of my boat once, I don't have to line it, I



           15  don't have to portage it, I could never get stuck or



           16  get -- if that's your standard of navigability, then



           17  that leads you to different conclusions.



           18            You're not disputing the facts.  You're



           19  disputing an interpretation of what navigability means.



           20  And those, to me, are more legal questions than



           21  questions of expertise.



           22            So to get beyond rating curves on Slide 98



           23  here, I looked at a number of different things.  So we



           24  have historical descriptions.  We know for a fact that



           25  ferry boats were out there.  We didn't include those in
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            1  our historical accounts, but they do tell us something



            2  about the river, at least at the point where they're



            3  crossing the river.



            4            We also did extensive field work, lots of



            5  observations, a number of boating trips, considered the



            6  USGS rating curves.  We looked at historical



            7  photographs to get estimates of depths, what the



            8  conditions of riffles looked like.  Looked at



            9  historical maps to try to get the feeling for, you



           10  know, what are the canyons like, what are the widths,



           11  are there any rapids labeled there.  And then went



           12  carefully through all the historical accounts to see



           13  what kinds of things they were saying about the river,



           14  what their experience was like, particularly where we



           15  had more detailed logs of their trips.



           16            And that's why I felt it important yesterday



           17  to go through some of those historical accounts,



           18  because it weaves together with all this other



           19  information to make a larger cohesive picture.



           20      Q.    Jon, you've already discussed these in your



           21  direct testimony.  Are these included here in your



           22  rebuttal testimony, to provide some sort of contrast



           23  between what opponent experts did?



           24      A.    Yes.



           25      Q.    Okay.
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            1      A.    I feel like we've provided a very complete



            2  and thorough and multifaceted analysis of what these



            3  depths mean.  We've ground-truthed them.



            4            And then we'll say a few things about beaver



            5  and fish and how the fact that the Hohokam were here



            6  for -- you know, for centuries irrigating off the



            7  river, with very low technology, and what that means,



            8  again, to the likelihood of shallow depth conditions or



            9  deeper depth conditions.



           10            One of the ways that we do this is to look at



           11  some of the photos, and Dr. Littlefield provided a



           12  photo in one of his reports, Figure 59, and he labeled



           13  that as being from January 15th, 1901, and that



           14  provided the opportunity -- so this is a picture of



           15  Hayden's Ferry in Tempe in Segment 6.  Provided an



           16  opportunity to know what exactly was the flow rate.



           17  We've heard some testimony that says, well, at a



           18  thousand cfs or less, Arizona Dam's robbing the river



           19  and it's always dry.



           20            Well, here's a photograph of the river with a



           21  boat in it after Arizona Dam has been in place for more



           22  than a decade, and we have USGS flow estimates for that



           23  particular day.  254 cfs flowing in on the Salt side



           24  and 250 cfs flowing in on the Verde side.  The absolute



           25  maximum would be -- down in Tempe would be 504.  And
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            1  that doesn't account for the kinds of losses that some



            2  folks are suggesting would occur between the Salt-Verde



            3  confluence and Tempe.  It doesn't account for any of



            4  the diversions that might have occurred.  So we know it



            5  can't be more than 504.  And yet at 504 cfs it was deep



            6  enough to float and to need the ferry.  So what would



            7  that depth look like?



            8      Q.    And let me pause you one second, Jon.  This



            9  is another one of the slides that you made a minor



           10  correction to, and the corrected slide is on the



           11  PowerPoint above, and it can be found in C055 Part 398,



           12  Page 99.



           13      A.    The correction had to do with the high value



           14  listed for Dr. Mussetter, and that was the line that I



           15  had corrected the labeling on in the rating curve for



           16  Segment 6.



           17            And in this case, even though Dr. Mussetter



           18  tended to use all 10 rating curves in some of his work,



           19  these are just limited to his 4 additional new cross



           20  sections that he added.  So I felt that was a more



           21  correct depiction of what Dr. Mussetter, I believe, was



           22  trying to portray there.



           23            Again, so we have 504 cfs, and somebody



           24  needed to use a ferry at 504 cfs.  And I would imagine



           25  that there are other photographs out there in the
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            1  record that have dates on them that show the ferry in



            2  use, and it would be interesting to compare the



            3  condition on those dates, particularly where we have



            4  flow estimates.



            5            So then you take that 504 cfs and say, well,



            6  on people's rating curves, what kinds of depths were



            7  they predicting?  And you can see that there on the



            8  right, and I used Mr. Gookin's curve, Dr. Mussetter's



            9  curve, and the Land Department curves that are listed



           10  as Fuller there.  And you see they're all predicting



           11  depths that are from 1 to 2 and a half feet, in that



           12  range, and I would say they're all low.



           13            At 1 feet, there's really no need to use a



           14  ferry.  In fact, it would be very difficult to use a



           15  ferry.  And what we see there is a fairly wide river, a



           16  fairly well-loaded boat.  I would estimate that the



           17  ferry, with its load in this case, would be somewhere



           18  in the vicinity of 8,000 pounds.  Probably, at that



           19  size boat that I'm estimating the size of, probably



           20  draw 6 inches, 5 inches, something like that, and for



           21  some reason at those -- at that flow rate.  So what I'm



           22  saying here is our rating curves should be predicting



           23  depths that are -- would require use of a ferry.



           24            And one other caveat here I should mention is



           25  that Dr. Mussetter and Mr. Gookin or myself were not
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            1  trying to predict the depth exactly at the location of



            2  the ferry.  We were looking at other places in the



            3  river as those being representative.



            4            So Dr. Mussetter, particularly, was looking



            5  for limiting depths.  Clearly a limiting depth would



            6  not be at the ferry location.  So I'm not trying to



            7  mischaracterize what he's doing there; but, again, a



            8  comparison of what the river generally looked like,



            9  boatable conditions at 500 cfs, rating curves



           10  predicting values significantly lower than that.



           11      Q.    And I believe Mr. Gookin had also stated that



           12  the Day brothers would have used the canal because the



           13  Arizona Dam would have been in place and it would have



           14  taken up to a thousand cfs, and usually in the winter



           15  you didn't have a thousand cfs or greater, so there



           16  wouldn't have been any water in the Salt River.



           17            Was that your understanding of his testimony?



           18      A.    Yes, that's correct.



           19      Q.    Okay.  And this photo is of the winter 1901,



           20  in January, and we see less than a thousand cfs, 504;



           21  but yet we see the water's in the Salt River?



           22      A.    That's right.



           23      Q.    So based on that, is it more likely that the



           24  Day brothers used the actual river than the canals?



           25      A.    Yes, absolutely.  There would be no reason on
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            1  this day to take a canal and all the troubles that come



            2  with that, that I talked about yesterday, as opposed to



            3  just going down the river.  So it kind of pokes a hole



            4  in his canal use theory with some real data.



            5            Another beyond rating curves thing to think



            6  about is, when you're using the rating curves, I think



            7  it's important to think about the maximum, rather than



            8  the average depths, for reasons that are depicted in



            9  this cartoonized version of a cross section here,



           10  somewhat exaggerated to make the point.



           11            When you're the experience of a boatman, and



           12  if you talk to a boatman, they look for the deepest



           13  part of the channel, and that's the part they're going



           14  to float on.  The fact that the average depth in the



           15  channel is something is irrelevant.  What you need to



           16  do is have the maximum or the boating channel depth.



           17            So where a rating curve is given as an



           18  average depth, I think you need to say, well, that's a



           19  lower than would be appropriate for evaluating a



           20  boating experience.  Where it's given as a maximum



           21  depth, that's more appropriate for evaluating the



           22  susceptibility to navigation.



           23      Q.    And could that be a reason that some of the



           24  opponent experts look at the depths and they say maybe



           25  at the average depths there would be difficulties to
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            1  boat; but someone like you or Tyler, Dimock, or Alex



            2  Mickel, who is familiar with the thalweg, the boating



            3  channel, says, no, there's not a problem?



            4      A.    That could be one of the reasons, yes.



            5  Although, it could be just experience in boating or



            6  having seen the river and what it actually looks like.



            7            Other rebuttal issues.  I'm on Slide 100 now.



            8  There were some questions about whether the n-values I



            9  used were low or high.  I included some material in my



           10  report, and I won't burden the Commission there, but



           11  the methodology we use, our values come in square and



           12  in the range of acceptable values for a river like



           13  this.



           14            And, again, we were trying to predict



           15  conditions at low flows, rather than at high flows,



           16  where the influence of the channel bed itself is more



           17  important.  And I'll just defer to what's written in my



           18  report, rather than discuss it more.



           19            There was some questions about the accuracy



           20  of the map that we used for Segment 6, and that being



           21  the 1903 topographic map with the 5-foot contour



           22  interval.  I think Dr. Mussetter was suggesting that



           23  that kind of contour interval or that map was not



           24  accurate enough to produce estimates of depth in the



           25  ranges that we're looking at.
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            1            And in response to that, basically, the



            2  number one point is, it's the only game in town.  So



            3  your choices of using topography are either to have no



            4  cross sections, no rating curves, no topography, and



            5  skip that part of the analysis; use the 1903 map.



            6            In the lower part of Segment 6, Mr. Gookin



            7  had a map that covered a small portion of Segment 6



            8  that could be used, and which he did, and that's



            9  certainly appropriate.  And I believe that had a 2-foot



           10  contour interval down there, so a little more accurate;



           11  but, unfortunately, it didn't cover the rest of the



           12  reach.



           13            You can go to the USGS map, which I believe



           14  has a 10 and 20-foot contour interval from 1914, so



           15  that's a little further, not as close to the earliest



           16  date possible, so it's a little later and a little less



           17  accurate.



           18            There are 2-foot contour interval maps



           19  available for the whole reach, but they're not until



           20  the 1950s, I believe, and by that time the river had



           21  been heavily mined and channelized and the water had



           22  been out of it for many, many years, so you're looking



           23  at a very different disturbed condition.



           24            So the 1903 map is the best available data.



           25  I think it's also important for the Commissioners to
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            1  recognize that use of a 5-foot contour interval is not



            2  unusual in the practice of engineering or floodplain



            3  management.  There's floodplain maps done by the



            4  Federal Emergency Management Agency all over the U.S.



            5  Some of them are based on 10 and 20-foot contour



            6  intervals.  Quite often they're based on 4-foot contour



            7  intervals, and they regulate to the hundredth of a



            8  foot.



            9            So producing a rating curve in the fashion we



           10  did for Segment 6 is not unusual in the practice of



           11  engineering, and I don't think that's a legitimate



           12  criticism.



           13      Q.    Either way, Jon, is that one reason why it's



           14  important not just to look at rating curves and depths



           15  from a theoretical perspective, but also to get on the



           16  river and look at the historical descriptions?



           17      A.    Yeah, that's my -- that's certainly my view,



           18  and that comes from having training in geology.  Rather



           19  than relying solely on equations, we like to get out



           20  and ground-truth them and see, well, what does it look



           21  like based on what I see.



           22            So when I see a rating curve that says the



           23  Upper Salt River at a thousand cfs is a foot deep, I



           24  think, no, it's not.  I've been out there at a thousand



           25  feet and dove in in places and couldn't touch the
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            1  bottom.  So that's not my experience at all.  So, yeah,



            2  you definitely need that.



            3            It also suggests, with respect to the



            4  topographic map accuracy, if the maps are not accurate



            5  enough to produce cross sections, then they're not



            6  accurate enough to dispute slope variations in the 4



            7  additional cross sections that Dr. Mussetter produced.



            8            So it's a little inconsistent to say they're



            9  not accurate when I used them, but accurate when he



           10  used them to determine slopes.  Be that as it may.



           11            There's some suggestion that the rating curve



           12  selections were somehow biased or whatnot, and there's



           13  really no way to prove that, but I can tell you that



           14  that's not the case.  They're just simply spaced



           15  throughout the length of Segment 6.  We picked 6 cross



           16  sections kind of irrespective of the individual



           17  conditions at any one rating.  There was no attempt



           18  there at all.  Can't prove that to be the case, but I'm



           19  just telling you that's my sworn professional opinion.



           20            I would also like to point out something



           21  about the accuracy of any rating curve in any hydraulic



           22  model.  So, you know, the accuracy of one cross section



           23  over a 40-mile reach to depict all the conditions,



           24  clearly ridiculous.  You see that in the sentiment of



           25  Tyler Williams' comment.
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            1            Even at a single location, a single rating



            2  curve is going to have some scatter in the data.  And



            3  the best example of that is to look at one of



            4  Mr. Burtell's plots that we'll show here in a bit from



            5  the Chrysotile gage.  And you can see that the USGS,



            6  using sophisticated measuring techniques, has depths at



            7  a specific discharge that vary by a foot at their



            8  rating curve cross section.  So the depths over time



            9  are plus or minus a foot for the depths that they're



           10  reporting.



           11            So rivers change.  Rivers are dynamic, not



           12  only in time, but it's very difficult to say a rating



           13  curve applies all the time everywhere within a segment.



           14            Even in canals, concrete canals, when you go



           15  out and you actually do the process of measuring flows,



           16  you can see -- I've seen Truckee Irrigation Canal in



           17  Nevada depth estimates at the same discharge that vary



           18  by 2 feet in a concrete channel for the same discharge.



           19                 CHAIRMAN NOBLE:  Question.



           20                 THE WITNESS:  Sure.



           21



           22             EXAMINATION BY COMMISSIONER ALLEN



           23                 COMMISSIONER ALLEN:  How does scour



           24  affect the rating curve?



           25                 THE WITNESS:  Scour?
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            1                 COMMISSIONER ALLEN:  Yeah.



            2                 THE WITNESS:  So scour is the removal of



            3  bed material by the river processes, a deepening of the



            4  river.  So that would be one.  After a flood you would



            5  expect to see some scour of the channel, or during a



            6  flood particularly, and after the flood there might be



            7  some sediment deposition.  So you could have a



            8  shallower depth at the same flow rate at the peak, at a



            9  higher flow rate in a flood; and then later, the same



           10  flow rate after the flood, when the depositions come



           11  in, it could be deeper, in terms of stage particularly.



           12                 If you've seen plots, and I imagine,



           13  Commissioner Allen, you have --



           14                 MR. SLADE:  Jon, maybe we ought to slow



           15  our pace down a tiny bit.  I'm getting some sighs.



           16                 THE WITNESS:  So when you look at



           17  rating curves or plots of channel bed elevation



           18  versus water surface, or in some of the sandy western



           19  rivers, you see depths during a particular flood that



           20  may vary by, you know, 4 or 5 or more feet and water



           21  surfaces that are all over the map in those same kind



           22  of ranges at the same kind of discharges because of



           23  that scour effect.  So very important.  That's a good



           24  question.



           25                 There's also some questions that we were
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            1  refusing to provide source data from our rating curves,



            2  and you got what we have.  Those rating curves were



            3  done in the early '90s.  They were done in a



            4  pre-internet world, at least our access to the



            5  internet.  You know, there was no backup and whatnot.



            6  They're just gone.



            7                 So I've submitted what we've got.  Yeah,



            8  that's -- no more to say.  I'm not holding back



            9  anything.  Just doesn't exist.  They were done on



           10  software that was in a DOS platform for the Upper



           11  River, the Upper Salt.  The other stuff was done with



           12  that too, but the files are just gone.  Don't know



           13  where they are.  So it's been many years.



           14                 CHAIRMAN NOBLE:  Let's take a break,



           15  10 minutes.  We'll come back about 10:15.



           16                 (A recess was taken from 10:04 a.m. to



           17  10:17 a.m.)



           18                 CHAIRMAN NOBLE:  I think we're ready to



           19  start, Mr. Slade.



           20



           21          REBUTTAL DIRECT EXAMINATION (CONTINUED)



           22  BY MR. SLADE:



           23      Q.    Okay, Jon, and we're on Slide 101 of your



           24  PowerPoint.



           25      A.    Yes, we are.  So here we get to the point of,
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            1  after having some philosophical discussions about



            2  rating curves and whatnot, we get down to the meat of



            3  it and say if you're going to pick a rating curve,



            4  these are my recommendations, looking at discharge



            5  related to the 10 percent flow all the way up to the



            6  2-year flow or 2-year peak.



            7            I would recommend that we use the maximums



            8  for this average versus maximum thing that I showed you



            9  on a previous slide.



           10            And in Segment 6 I use the range of



           11  Dr. Mussetter's 10 sections, his 4 and the Land



           12  Department 6, as I understood the recommendation there.



           13  I'm trying to be cooperative there.



           14            In Segment 5 I think both he and I were using



           15  the cross section 6 from Segment 6 as representative of



           16  a rating curve for Segment 5.



           17            In Segment 4 used Mr. Burtell's at Roosevelt



           18  curve.  I felt like, based on my experience on the



           19  river in Segment 3 and 2, that that was more



           20  representative of conditions near riffles, so more of a



           21  limiting depth, and used that for both Segments 3 and



           22  4, rather than the curves that were in the Land



           23  Department report.



           24            In Segment 2 used Mr. Burtell's mean depth



           25  curve, but acknowledging that that is a mean depth and
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            1  that some adjustment would need to be made for maximum



            2  depth.  Based on Mr. Burtell's field cross sections,



            3  saw that the maximum depths was typically about twice



            4  the average depths at low flows.  That may be the



            5  number, but, again, recognizing that these are for



            6  near-limiting conditions, and they're not really



            7  typical of the overall river experience.



            8      Q.    So where Mr. Burtell developed his curve was



            9  actually in Segment 4; is that right?



           10      A.    One of his curves.  So his at Roosevelt data



           11  was at a station that is located in Segment 4, yes.



           12      Q.    He was using it to apply to Segment 3?



           13      A.    That's my understanding, yes.



           14      Q.    So you have used that to apply to Segment 3



           15  and to Segment 4?



           16      A.    That's correct.



           17      Q.    Okay.  It's right on the border?



           18      A.    It's near the border, yeah.



           19      Q.    Near the border.  Okay.



           20            And Segment 6, where you used Dr. Mussetter's



           21  10 cross sections, 6 of those cross sections -- or,



           22  excuse me, 4 of those were your own cross sections?



           23      A.    4 of those were his and 6 of them came from



           24  the Land Department report.



           25      Q.    And the additional ones that he included were
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            1  the most limiting cross sections that he could find; is



            2  that your recollection?



            3      A.    That's my recollection of his testimony, yes.



            4      Q.    Okay.  So the depths that you're going to



            5  report include the most limiting cross sections?



            6      A.    I believe so, yes.



            7            And, again, based on the other information



            8  that I considered, I consider those to be limiting and



            9  low relative to the kind of boating that we know



           10  occurred.  But be that as it may, it still shows depths



           11  that are sufficient for low draft boats, which leads me



           12  to the next slide, on Slide 102, and this is just a



           13  chart of the depths.



           14      Q.    And let me pause you, Jon.  This is also



           15  another slide that was corrected, and the correct



           16  Slide is Exhibit C055 Part 398-102, and that's the



           17  slide that we're looking at in the PowerPoint?



           18      A.    Yeah.  I noticed some errors on there when I



           19  was checking things on Monday, so I made those



           20  corrections.



           21      Q.    Okay.



           22      A.    Really not much to say.  It's a table of



           23  values, and you see those depths.  You can see that the



           24  10 percent values are greater than a foot.  The



           25  90 percent values are kind of in the ballpark of 3 feet





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4801





            1  or a little bit more.  The medians are, you know, a



            2  foot and a half to 2 and a half feet.  And you also see



            3  that there's a high flow season, generally from



            4  February to May.  And, basically, I took the lowest



            5  value in that time period when the hydrograph started



            6  to rise seasonally and then the peak of it, you know,



            7  so we get the high and the low.



            8      Q.    Which values do you think are helpful for



            9  understanding the common depth of the river?



           10      A.    The common depth of the river.



           11      Q.    That's a new term I interjected there.



           12      A.    No, good.



           13      Q.    So let's pull that term back.



           14            Which values are helpful for understanding



           15  the depth of the river as it would apply to small



           16  boats?



           17      A.    I think, in fact, we should go back and



           18  reread Tyler's comment; that trying to say the depth of



           19  a 40-mile segment is just kind of a non sequitur.



           20            So if I'm trying to say -- if you put a gun



           21  to my head and said pick one value, I would say if



           22  you're looking for an estimate of what the -- something



           23  near the limiting condition would be for those



           24  segments, pick the median daily, and I think that would



           25  reasonably depict the kinds of boating that could occur
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            1  a reasonable amount of the year.  So that would be the



            2  median daily entire year for each of those segments.



            3      Q.    Okay.  Can you talk a little bit about what



            4  the high flow of boating season depths are and how



            5  they're represented on here?



            6      A.    Yeah.  So they're depicted as a range,



            7  because during the high flow season, there is a range



            8  of flows.  So the low value would be -- I'm looking at



            9  the hydrograph and saying when does it start to rise in



           10  that winter, late winter season, and when does it fall



           11  in the spring.  And whichever is lower, I'm picking



           12  that and relating it to a rating curve; and then I take



           13  the maximum during that period and relate that to the



           14  rating curve.



           15      Q.    Are those median daily depths for the high



           16  flow boating season?



           17      A.    Yes.



           18      Q.    Okay.  So those are similar to what you see



           19  as the median daily, but taken during a certain period



           20  of months?



           21      A.    Yes.  And then as you say that, another way



           22  to characterize that is, if you look at the high flow



           23  season and look at the maximum values there, they're



           24  all lower than the 90 percent.  So the median daily



           25  values fall below that 90 percent value.  So by looking
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            1  at the 90 percent value, you incorporate the seasonal



            2  fluctuation, for the most part.



            3            Okay.  So beyond the rating curve, you think



            4  about is the river susceptible to navigation.  I think



            5  the flow depth is a very important component of that.



            6  It's kind of a binary descriptor.  If you don't have



            7  the depth, you don't have the boating.  So we look at



            8  rating curves and all the other things that I talked



            9  about there.



           10            If you want to look at a flow duration, you



           11  want to look at the percent of time that the boatable



           12  conditions exist.  And the seasonality, is there a



           13  regular season of high flow or is there -- if you look



           14  at these -- if they were truly erratic and



           15  unpredictable and you looked at the seasonal



           16  fluctuation, it would either be a straight line or it



           17  would look like a sawtooth, go up and down, up and down



           18  throughout the entire year.



           19            Also, when you're considering susceptibility



           20  to navigation, you have to be thinking about a specific



           21  boat.  I don't think you can answer the question is the



           22  river susceptible to boating without having a boat that



           23  it would be susceptible to.  So I'm not understanding



           24  answers of opposing witnesses who say, "Well, I didn't



           25  consider a specific boat, and yet I'm rendering an
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            1  opinion about whether it's susceptible or not."



            2            And I would say I'm looking at the low draft



            3  boats, maneuverable low draft boats made of wood,



            4  canvas, materials that were available at the time.



            5            And, of course, when you're making that



            6  decision about susceptibility, you have to be thinking



            7  about what obstacles were there at the time when the



            8  river was in its ordinary and natural condition.



            9      Q.    So is it your understanding that none of the



           10  opponent experts actually considered a type of boat



           11  when they decided that the river was nonnavigable?



           12      A.    With the possible exception of Dr. Newell,



           13  that was the direct answer that we got, yes.



           14      Q.    But Dr. Newell didn't do an assessment of the



           15  depths of the river?



           16      A.    That's correct.



           17      Q.    Okay.  So no one who did an assessment of the



           18  depths of the river for the opponents did any analysis



           19  to determine if those depths would support any type of



           20  boat?



           21      A.    A specific type of boat, yes.



           22      Q.    Whether it was a small boat or a large boat?



           23      A.    Never tied the two together, yes.



           24      Q.    Okay.



           25      A.    And when I look at the rating curves, as well
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            1  as the other information, my conclusion is, very



            2  specifically, that canoes, canoes of the type that were



            3  available at the time of statehood and before, could



            4  have been used year-round in Segments 2 through 6.



            5            There are, obviously, differences in degree



            6  of difficulty based on rapids, primarily, in the Upper



            7  reaches, but below Segment 2 rapids really aren't an



            8  issue, and we see that both in historic accounts and



            9  our observations today in undisturbed parts of the



           10  river.



           11            And there would typically be other types of



           12  low draft, maneuverable flatboats, so could have been



           13  used, susceptible to those kinds of uses.



           14      Q.    And that's consistent with what the



           15  historical accounts have shown?



           16      A.    Yes, it is.



           17            And during seasonal periods of high flow, you



           18  would have the same kind of boats, obviously, you would



           19  take at low flow, but you have a little more water.



           20  And I think we heard from experts on our side, who have



           21  been down the river multiple times, would suggest that,



           22  yeah, you could get bigger boats down it at higher flow



           23  rates.  And that's indeed what the experience of



           24  Mr. Logan was in his trip when he waited for the spring



           25  runoff and took a trip on down.
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            1            And then you get down to Segment 6, and there



            2  the water is relatively placid and they have more flow,



            3  and I think you could get slightly bigger boats with



            4  more load.



            5            And I think another differentiating point,



            6  again, as I've mentioned this a number of times now,



            7  and I'll just briefly go through this, is the



            8  difference between having boated the river and offering



            9  opinions on susceptibility.  Not having been down the



           10  river and saying what can go down the river or not even



           11  having seen it, in some cases, like Dr. Newell, I think



           12  you lend less credence to their opinion about what can



           13  and can't happen on a river that they've not seen.



           14            Similarly, if you haven't been around the



           15  bend and you haven't sat in a boat, it's very difficult



           16  to have a solid opinion about what can and can't happen



           17  on the river.  And you use that experience to interpret



           18  the kind of information, the mathematical information,



           19  that you're getting out of your rating curve.



           20            One thing I find consistently among the



           21  experts who have been on the river in historical



           22  accounts is that none of these following obstacles



           23  prevent navigation on the river:  Nobody -- they report



           24  having seen riffles, riffles and rapids, but navigate



           25  through them, pass them.  In some cases, in rare cases,
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            1  lining them, for whatever reason they decided to do it.



            2  Nobody reported any problems with beaver dams, with



            3  braiding, with marshes, flash floods, or with any kind



            4  of flow that somehow might be considered erratic,



            5  according to people who qualify themselves as experts



            6  in boating in any of the historical accounts.



            7      Q.    So there was some testimony, I believe from



            8  Mr. Gookin, about marshes on the river.  Did you find



            9  any evidence in the record to support that there were



           10  marshes on the river that would have impeded



           11  navigation?



           12      A.    Well, again, terminology is important.  So it



           13  depends on what you mean by on the river.  If, by the



           14  river, you're including what I would call the



           15  floodplain, the Ingalls surveys references some low and



           16  swampy land under Tempe, and there may have been other



           17  places as well that were low within the floodplain.



           18            The maps that Ingalls drew themselves don't



           19  indicate any marshes or -- along the corridor of the



           20  low flow channel itself.  They draw it as a two-line



           21  stream bank, that doesn't indicate that that would be a



           22  problem.  Nor did any historical account say, boy, we



           23  got to this point and we were in a marsh.  Nor did any



           24  historical description of the channel itself say, yeah,



           25  it's -- like, for instance, Bartlett, who said it was,
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            1  you know, 2 feet deep and several hundred feet wide for



            2  the next hundred miles or so, you know, he didn't say



            3  except for the place where it was marshy.  We don't see



            4  anything like that at all.



            5            With regard to rapids and riffles



            6  specifically, I think some of the experts counted up



            7  rapids and counted up riffles.  And I'm not aware that



            8  that -- in any of the court decisions that I'm familiar



            9  with or any of the cases that I've worked in, that



           10  rapids were certainly accounted for in the discussion,



           11  but there was no case where I saw where someone said,



           12  well, there's a rapid on this river; therefore, it's



           13  not navigable.



           14            And certainly it doesn't apply to Segments 5



           15  and 6.  There are some riffles in Segment 5, one weak



           16  rapid in there that's named.  And then Segment 6, we



           17  know of no rapids at all.  There are a couple of places



           18  where the flow accelerates in the undisturbed portion.



           19            And then in the accounts that we heard of and



           20  the pictures that we've seen, you don't see pictures of



           21  rapids, with the possible exception of the Tom Rains



           22  account, where there's ten-year-olds or nine-year-olds



           23  or something stole a boat and it describes them



           24  negotiating the shoals, which I guess someone could



           25  interpret as being a rapid, but it certainly wasn't so
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            1  difficult that a couple of children in a ferry boat



            2  couldn't get their way through.



            3            And, again, I point out that for downstream



            4  travel rapids really are not an issue.  They're some



            5  work to get up when you're going upstream, which



            6  explains why most of the traffic has been in the



            7  downstream direction.



            8            And, again, the meaning of the rating system,



            9  when it's rated V or below, it means that it's



           10  boatable.  VI are unboatable.  The difference is the



           11  difficulty and the skill needed and the consequence if



           12  you have a problem.



           13            And there are many boating guides available



           14  for Segments 2 and 3 of the Salt River.  The existence



           15  of a boating guide seems to imply that boating is



           16  expected and that they expect you to get through the



           17  rapids and have a successful trip.



           18            Rapids and riffles do impact the boat type,



           19  to some degree.  So you're clearly not going to take



           20  the Queen Mary down the Salt River Canyon, but you are



           21  going to take small, maneuverable boats that have low



           22  drafts.  But your heavy-loaded, deep draft boats,



           23  you're typically not going to take them down through



           24  the kinds of rapids that we have on the Salt River.



           25      Q.    Jon, there was a question, I believe, that
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            1  came up when I was talking with Mr. Burtell about



            2  where, exactly, you got your classification for the



            3  rapids.  Did you come upon that from the Salt River



            4  Canyon Wilderness Boating Map from the Forest Service?



            5      A.    Yes.  So in my original presentation, there



            6  were slides included with rapids, and I had pictures of



            7  the actual rapids classifications, documents that I



            8  used.  And I believe I referenced those in my



            9  testimony.



           10            There's several different sources.  One



           11  that's not in the presentation that I used was -- oh,



           12  it's Duwain Whitis, and he has a coauthor.  It recently



           13  came out from RiverMaps.  I also consulted that, but



           14  it's essentially consistent with the Forest Service



           15  map.  And those are all disclosed and they're in the



           16  record.



           17      Q.    So for Segments 2 and 3, we can safely assume



           18  that those rapids are based off the Salt River Canyon



           19  Wilderness Boating Map?



           20      A.    Yeah.



           21      Q.    And that's Exhibit C043 Part 370.



           22      A.    That's correct.



           23            Slide 108, another way to consider what



           24  impact the rapids have on navigability is to listen to



           25  what the people that have actually boated it say.  And
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            1  none of them reported having any significant issues in



            2  Segments 3 through 6.



            3            And there are some larger rapids in



            4  Segment 2, but none of them indicated they were



            5  particular problems that couldn't be surmounted



            6  either by running or portaging or lining, depending on



            7  the flow rate and the boat type and what the day was



            8  like.



            9            And they're boated at a wide range of



           10  ordinary discharges within that ordinary range.



           11            Segment 109.  Not segment 109.  Page 109,



           12  Slide 109, first of all, once again, the river is not



           13  braided.  We heard some expert testimony suggesting



           14  that there's a couple of splits here and there and that



           15  made it braided.



           16            Be that as it may, none of the people that



           17  have boated the river, none of the experts who have



           18  boated the river reported any problems with figuring



           19  out which split of the split flow or the split and



           20  rejoin a short distance later, which way to go.



           21            And thousands or tens of thousands of people



           22  have boated the Segments 2 and 3 over the years, and



           23  there's not a big pile of bones out there where people



           24  have stopped and died because they couldn't figure out



           25  which way to go.
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            1            Occasionally you pick a wrong channel.  You



            2  stop and you learn for next time.  But these are not



            3  insurmountable or even significant obstacles at all.



            4  Every one of the braids identified by Dr. Mussetter and



            5  Mr. Burtell are routinely boated, without difficulty.



            6            None of the historical accounts mention any



            7  of problems with that due to braiding.  And I should



            8  also point out that field experience, those who have



            9  been on the river will tell you that the splits are not



           10  necessarily shallower.  We've heard some discussion



           11  about that, and I think I talked about that a little



           12  bit yesterday, so I won't repeat myself.



           13            Again, marshes, you asked me that question



           14  just a second ago, and, again, we don't report any



           15  problems with that, so I can skip past Slide 110.



           16            Slide 111, we talked about it, and I think



           17  Mr. Gookin brought up the point of flash floods being a



           18  problem on the Salt.  Certainly not in Segment 6, where



           19  he was -- the bulk of his testimony was focused.  It's



           20  just not the type of river where flash flooding is



           21  really conducive to -- the floodplain is too wide.  The



           22  watershed is too large.



           23            Certainly there are floods that occur, and



           24  some of them have relatively rapid rise times compared



           25  to, say, the Mississippi or something, but not what I
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            1  would consider flash floods where the mythical wall of



            2  water might be charging down the Valley of the Sun



            3  here.



            4            In Segment 1 through 4, because it's in a



            5  canyon, you might have a tendency to see flash floods



            6  more likely to be coming out of a side canyon, that if



            7  you happened to be there at that particular moment, I



            8  think most boaters would view that as a lucky



            9  experience and take some pictures and get a lot of



           10  internet hits; but those are extremely rare situations.



           11  The likelihood of seeing one is rare.  I have never



           12  heard of any account of any boater, in the tens of



           13  thousands of boaters, who have had problems with flash



           14  floods that caused their trip to stop.



           15            There have been times in the commercial



           16  outfitters where they've not run trips because the



           17  river had come up, but that was more of a case where



           18  you looked at the river and go, oh, not today.



           19            So flash flooding really is not an issue,



           20  and, generally, the solution is you wait it out.  So...



           21      Q.    So if you're thinking about a historical boat



           22  and a boater with valuable goods traveling down any of



           23  these segments, would flash floods be a reason that the



           24  river is not navigable?



           25      A.    Oh, no.  No, no.  First of all, they're
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            1  extremely rare.  They're outside of the ordinary range.



            2  And, yeah, like I say, I just -- we know of no accounts



            3  where that's been a problem for anybody on the Salt



            4  River, Segments 2 through 6.



            5            The discussion, again, about erratic, the



            6  term erratic, as I pointed out in my direct testimony



            7  and rebuttal to some of the things that Dr. Littlefield



            8  said, it may have been erratic from the perspective of



            9  an irrigator frustrated that there was lots of flow in



           10  the river when they didn't need to irrigate and there



           11  was less when they did.  Certainly that would be an



           12  accurate descriptor.



           13            But from a boater's standpoint, within the



           14  range of ordinary flow, all of the range within the



           15  ordinary range as I defined it, those are all boatable



           16  flows.  So with the kind of boat types that I'm talking



           17  about, it really didn't matter whether it went up or



           18  down.  You're still going to go out and boat it.



           19            Beaver dams, we've got a couple of things to



           20  talk about with beaver dams.  This was a problem



           21  alleged by Mr. Gookin, primarily.  The actual experts



           22  with expertise in beaver, we heard from -- oh.



           23      Q.    Dave Weedman?



           24      A.    Dave Weedman.  Thank you.  Sorry.  The first



           25  thing to go is the memory, right?
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            1            Dave Weedman, we heard his testimony.  He



            2  said it was very unlikely that we would see beaver



            3  dams -- he was from the Game & Fish Department. -- that



            4  we would see beaver dams on the Salt River because of



            5  the size of the river and because of the size of



            6  floods.



            7      Q.    So Dave Weedman didn't testify in these



            8  current hearings, but he's testified before?



            9      A.    I believe his testimony has been entered as



           10  evidence.



           11      Q.    Okay.  And he also has an affidavit that's



           12  also in evidence --



           13      A.    Yes.



           14      Q.    -- if you recall?



           15      A.    Yeah.  Right, so that's what we heard in



           16  terms of likelihood of their being beaver dams on the



           17  Salt, particularly the Lower Salt River.



           18            We have the boaters' opinions in the



           19  Segments 1, 2, 3, where the river is relatively



           20  undisturbed.  I think there's consensus on that, and



           21  nobody's ever seen a beaver dam crossing the river up



           22  there.  They've seen beaver sign, so chewed trees and



           23  whatnot, but no beaver dams.



           24            None of the historical accounts describe any



           25  problems with beaver dams on the Salt River, and we
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            1  also know from expertise that beavers don't need to



            2  have dams.  They build dams to raise the water surface



            3  to create a more favorable habitat for themselves, for



            4  protection, for ease of moving sticks around so they



            5  can eat them.  That's the layman's description of that.



            6            So, and yet there's this persistent opinion



            7  that there were lots of beaver dams, particularly in



            8  Segment 6.  I believe Mr. Gookin -- I'm sorry, I'm



            9  going to move to Slide 113 here and a few other.  I'm



           10  getting ahead of myself here.



           11            We do know that there were beaver found in



           12  the Salt River, that beaver do live in Segments 1



           13  through 3 and 5, and even in 6 today there are still



           14  some beaver.  I believe there's beaver in Town Lake in



           15  Tempe.  So we've seen beaver sign, but, again, no dams



           16  are seen.



           17            For small, low draft boats, they're simply



           18  not an obstruction.  We hear that from the boating



           19  experts.  And even though there's beaver trapping going



           20  on as late as the Day brothers' trips on the Salt River



           21  and other rivers in Arizona, again, we don't hear in



           22  those accounts of any problems with getting past beaver



           23  dams on the Salt.



           24      Q.    So how is it possible -- and I think you'll



           25  describe this a little more.  How is it possible that
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            1  you can have beaver trapping, but not beaver dams



            2  across the channel?



            3      A.    Beavers live on the bank in those cases.  On



            4  larger rivers they tend to live -- they're



            5  bank-dwelling.  They dig holes there.  They don't need



            6  to build a lodge in a river.  They don't need -- the



            7  depths are sufficient of the river already, so there's



            8  no need for them to go through the energy of felling



            9  trees and creating dams to raise water surface



           10  elevations.  That's what the experts have told us, and



           11  that's consistent with our observations.



           12            And yet on Slide 114, you see this opinion



           13  that numerous beaver dams existed in Segment 6, I think



           14  he said one every few hundred yards at one point and



           15  one there would be hundreds of beaver dams; and that



           16  they're similar to diversion dams; and that's what



           17  created the marshes along the Salt; and that they still



           18  exist on the Salt River, which is true; and that beaver



           19  dams, they needed to create this -- the dams are needed



           20  to create depths of 3 feet.



           21            I would note that also in his testimony and



           22  evidence, Mr. Gookin suggested that because the Lower



           23  Salt, the Segment 6, is highly braided, that flow



           24  depths couldn't get more than a few inches because they



           25  would spill into adjacent channels in the floodplain,
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            1  creating this braided condition.



            2            And I found that to be inconsistent with the



            3  ability of beavers to create depths of 3 feet.  So if,



            4  by raising the water surface elevations, we spread the



            5  river out over across the floodplain, there would be no



            6  lateral containment or no ability to achieve depths of



            7  3 feet if that were the case.



            8            So it's one or the other.  He has to pick



            9  whether he wants it to be braided or whether he wants



           10  to have 3 foot depths for beaver dams.



           11            The fact that there are beaver dams that



           12  still exist in the Salt River, yes; but they're down in



           13  Segment 6 and they're on the effluent-dominated



           14  portions of the reach.  They're not representative of



           15  the ordinary and natural conditions of the river.



           16      Q.    There's no flooding that comes through at



           17  that point, generally speaking?



           18      A.    No.  Floods are severely limited down there.



           19  The river is managed to minimize floods.  There are



           20  still floods that come through, but not nearly with the



           21  frequency that they once did.



           22      Q.    And is there less amount of water coming



           23  through there today?



           24      A.    Yes, clearly.  The volume's substantially



           25  reduced.
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            1      Q.    So that would provide a reason for beaver to



            2  build a dam today?



            3      A.    Yes, and there's small channels in which the



            4  beaver could reasonably span the channel and create a



            5  dam.



            6            The similarity of beaver dams to diversion



            7  dams is tenuous at best.  Of course, diversion dams are



            8  manmade, and they're not part of the ordinary and



            9  natural condition.  That's the primarily difference.



           10            Diversion dams are anchored artificially,



           11  typically with, you know, driven piles, either wood or



           12  steel.  They're anchored with wood and dirt.  Beaver



           13  don't have piles and dirt and rock technology, unlike



           14  us.



           15            Beaver dams also are designed to overtop, so



           16  they span the river and the water flows over the top



           17  and through them; whereas diversion dams can span the



           18  river, but they can also be located in a portion of the



           19  river where they just need to siphon off a side



           20  channel.  So often they're located in locations where



           21  you're not really increasing the depth.  You're just



           22  pushing it off to the side and into a canal; where the



           23  beaver dams are tended to be built in shallow areas



           24  where they're trying to raise the water surface



           25  elevation.  So they're kind of put in different places
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            1  as well.  So the similarity there is not much.



            2            In terms of a boating experience relative to



            3  that, a lot of diversion dams, you just go around them



            4  or you go through the sluice.  That's been my



            5  experience on the Verde, where diversion dams are.



            6  There are a number of those.  In some cases you carry



            7  around them.  Whereas on a beaver dam, typically you're



            8  talking about a low-velocity portion of the stream.



            9  It's narrow.  We described this in detail in other



           10  testimony.  You pull the boat up the side of it, lift



           11  it up onto the dam or slide it on the dam, if you're



           12  not going to run it, and then slide it down the other



           13  side and climb back in and keep going.  So the



           14  similarity there is quite tenuous.



           15            The idea that there could be hundreds of dams



           16  in Segment 6 stretches credibility.  I took



           17  Mr. Gookin's cross sections from 6b and said, okay,



           18  well, how would a beaver go about creating this pool of



           19  3 feet deep water?  And if you look at his rating cross



           20  section --



           21      Q.    This is Slide 115.



           22      A.    We're on Slide 115, correct.



           23            In order to get to just the depth of 3 feet,



           24  it would be a thousand foot wide beaver dam, according



           25  to his cross section.  And if we say, well, the beaver
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            1  wanted a little area of more than 3 feet and say the



            2  dam would be 3 and a half feet, in order to create



            3  enough area so there would be a greater than 3 feet



            4  zone, it would need to be even more, at 1,800 feet.



            5            I'm unaware of any 1,800 foot wide beaver



            6  dams anywhere spanning a river channel, so that seems



            7  like an impossibly long length.  And you think about a



            8  30-foot tree, it would take 60 30-foot trees end to end



            9  just to get across 1,800 feet.  If you assume they



           10  needed some overlap in order to provide some stability,



           11  so if you put a tree in a river and there's no overlap,



           12  nothing to anchor it, it's going to float on



           13  downstream, you would need many more than a hundred or



           14  a hundred trees to get across.



           15            Let me get the exact number here.



           16            A hundred trees.  It would take a hundred



           17  trees to span that channel just one time.  And if you



           18  needed enough trees in there to actually build a dam



           19  with a base and a top to it, I estimated that you would



           20  need -- I'm sorry.  Did I write this down here?



           21      Q.    Is it 170 trees, that you have on the slide,



           22  needed per dam?



           23      A.    170 30-foot trees or 41,000 trees if they



           24  were every couple hundred yards, as suggested.  So



           25  41,000 trees in Segment 6, if those trees were spaced
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            1  20 feet apart on both banks, that would be trees 3 feet



            2  deep away from the bank.  Every one of them would be



            3  felled to build that many dams.  That's just an



            4  impossible number of dams.



            5            So what he suggested is clearly beyond what



            6  the river would support.  And there really is no need,



            7  because we know, from looking at pictures and reading



            8  descriptions, that the river typically had depths that



            9  would be supportive of beaver without dams.



           10            On Slide 116, turn to the question of is



           11  Segment 5 in its ordinary and natural condition today.



           12      Q.    And why is this important to consider, Jon?



           13      A.    Well, it's important because we are able to



           14  go out and look at Segment 5, and it's nice to know --



           15  and the upper portion of Segment 6, and say, well, are



           16  we looking at or boating on or experiencing the river



           17  as it existed in its ordinary and natural condition, or



           18  has it changed substantively since that time.



           19      Q.    So where boating occurs, we're trying to be



           20  consistent with what PPL Montana has directed the



           21  parties to do, which is determine if boating is



           22  occurring in a substantially similar river?



           23      A.    That's correct.  Yeah.



           24      Q.    Okay.



           25      A.    So there's a couple of things that have been
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            1  suggested.  That the channel bed was sandier in the



            2  past.



            3            And on the slide here, on Slide 116, I've



            4  identified Dr. Mussetter by Mus and Mr. Gookin by Gkn.



            5            That it was less stable in the past; that the



            6  channel has degraded or scoured, and so it's deeper and



            7  narrower than it was; that the channel is more of a



            8  single thread channel now than it used to be in



            9  Segment 5 and the upper part of 6; the channel has



           10  moved locations, the boating channel is not in the same



           11  place it was prior to human impacts; that the channel



           12  slope has changed; and the vegetation along the stream



           13  is now more dense than it used to be; and that the



           14  hydrology has changed.



           15            And my initial evaluation of all of those,



           16  based on my consideration of the evidence, is in the



           17  last column there; that some of those things are



           18  possible, but there's no evidence to suggest that there



           19  are; some of those things are true, for instance, the



           20  hydrology; and some of them are really not relevant to



           21  the question of navigability.  And I'll take each of



           22  those in turn as we move to later slides.



           23            So it matters for a couple of reasons.  One



           24  is because we want to know how do we consider the



           25  modern boating record.  It makes a difference to the
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            1  relevance of the trip where we took the Edith down,



            2  which was a replica of a historic boat.  And it also is



            3  relevant to our field observations.



            4            Whether it was sandier in the past, it's



            5  possible that less sand exists in the channel right



            6  now.  My observations on the ground of boating and



            7  being in that reach and actually scuba diving in



            8  Segment 5, looking at the bed, is that it's probably



            9  rockier than Segment 6 ever was, but it's not



           10  significantly rockier than, say, Segments 2 and 3.  So



           11  near canyon reach, it may be slightly rockier, but we



           12  don't have any evidence or observations there that



           13  suggests this is how sandy it was.



           14            So from a boater's perspective it's easier to



           15  boat over a sandy bed channel than a rocky bed channel.



           16  Rocks stick up.  They're harder.  So if it was sandier



           17  in the past, it was probably easier -- it was easier to



           18  boat.  But, again, we don't have any evidence to say



           19  one way or the other.



           20            Was it more or less stable?  Again, the kind



           21  of stability differences that we're talking about, the



           22  river channel may move from time, if that's what's



           23  meant by unstable.  That's probably not a proper



           24  description of an Arizona river, certainly.  The low



           25  flow or the boating channel will move from time to
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            1  time.  That's a characteristic of the Colorado River,



            2  which is navigable.  So that's kind of irrelevant for



            3  the question of navigability, the fact that the low



            4  flow channel can move around, where it might have been



            5  stable.



            6            Let's move to Slide 117 and talk about the



            7  hydrology for just a second.  There certainly has been



            8  some change in the seasonality of runoff with the



            9  upstream dams.  They're designed to store water and



           10  release it for municipal and irrigation uses, and



           11  typically the greatest demands are in the summer.  So



           12  it shifts the high flow season from what was primarily



           13  winter to now primarily summer.



           14            The median daily rates are similar between



           15  the shifted high flow season and what was originally



           16  there.  The annual median rate does increase, because



           17  there's a longer period of release than would have



           18  been.  So the high flow period now under release



           19  conditions is longer than the high flow period would



           20  have been under ordinary and natural conditions, by a



           21  couple of months.



           22            Another difference is the low flow season



           23  goes to near zero.  So today it's very difficult to



           24  boat when the river is turned off, primarily in the



           25  wintertime; whereas in the past the low flow season was
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            1  still boatable by small boats.



            2      Q.    Dr. Mussetter, his testimony was consistent



            3  with that when he went out to the river at 8 cfs,



            4  right?



            5      A.    That's right.  And that was my experience



            6  when I went out around 10 cfs, or whatever it was when



            7  I was out there.  So it's -- I boated.  I measured it



            8  out and I boated.  I was in my canoe 80 percent of the



            9  time, 81 percent of the time, but the riffles were --



           10  some of the riffles were very shallow and we dragged



           11  through those.



           12      Q.    And you wouldn't expect to see flows that low



           13  during the natural and ordinary condition of the river?



           14      A.    No.  We're estimating the 10 percent low



           15  being around 224 cfs, according to our recommended flow



           16  rates.  So there's a big difference in the river



           17  between 8 cfs and 224 cfs.  I personally have boated in



           18  my canoe and my kayak at different times at 90 cfs, and



           19  I didn't need to get out of my boat once between the



           20  put-in below Stewart Mountain and Granite Reef.



           21            There's also an impact on the floods, as I



           22  mentioned just a minute ago in talking about Segment 6.



           23  In general, the flood peaks and volumes are reduced.



           24  Floods are not eliminated, however.  There still are



           25  some floods, and I'll show you some slides to
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            1  illustrate these principles that I was just talking



            2  about.



            3            Slide 118 shows the change in seasonality.



            4  The blue is our reconstructed predam hydrograph



            5  showing the median daily discharges, and that's the



            6  jagged line with the high flow period that curves



            7  around March to May.  And then today, in the orange or



            8  copper color there, is the median daily discharge



            9  hydrograph below Stewart Mountain for the modern period



           10  of record, which is postdate Stewart Mountain.  I think



           11  it starts in 1935, something like that, around that



           12  time frame.



           13      Q.    So this shows what you were just previously



           14  explaining, which is the current hydrograph, which is



           15  in orange, goes down to nearly zero or zero on either



           16  end of the graph there; is that right?



           17      A.    That's right.



           18      Q.    Okay.  And you don't see that condition



           19  happening in the reconstructed natural hydrograph,



           20  which is in blue?



           21      A.    No.  So their lows are lower.  Their highs



           22  are actually a little lower, but the duration of their



           23  highs are longer in modern release period.



           24            So in my mind, it's a shift of seasonality,



           25  but there's still a high flow period, so...
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            1            If we look at the flood record, this is just



            2  a plot on Slide 119 of each year and the highest peak



            3  flow rate, instantaneous flow -- peak flow rate for the



            4  year.  And you can see that in the postdam period there



            5  have been one, two, three, four, five, six floods above



            6  30,000 cubic feet per second and another five above



            7  10,000 cubic feet per second.



            8            So floods do still make their way down there.



            9  Particularly 1978, '79 were large flow years where you



           10  had some decent-sized peaks, one that exceeded



           11  60,000 cubic feet per second.



           12            So the answer to has the hydrology changed,



           13  yes; but it hasn't really changed in the sense of it's



           14  created flow conditions that would -- flow rates that



           15  would not have existed prior to the management of the



           16  dam.



           17            Moving to Slide 120, another way to determine



           18  is this stream in its meaningfully similar condition,



           19  has it changed, is to look at the channel pattern; and



           20  the simplest way to do that is just to look at an old



           21  map.  We have a map from 1903 and we have a map from



           22  2015, both created by the Federal Government.  If you



           23  look in the upper right above here, you can see that



           24  essentially the pattern is the same.  It's primarily a



           25  single channel.  There are some splits here and there.
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            1  I counted and measured the splits, and in 1903,



            2  17 percent of the Segment 5 had a split channel in it.



            3  In 2015 it was 12 percent.  I would not consider a



            4  5 percent variation there to be significant at all.



            5            We can also compare on this graph to look at



            6  the channel position.  And as you look in the upper



            7  right there, from this slide that was produced



            8  previously -- I believe this was Slide 95 in my



            9  previous report. -- you can see that the position is



           10  nearly identical; that, yeah, there are some spots



           11  where it's moved a little bit, but from a boatman's



           12  perspective, if the channel's moved even a few hundred



           13  feet in one direction or another, as long as the low



           14  flow geometry is about the same, which that's what it



           15  appears to be, it makes no difference to whether it's



           16  boatable or not.



           17            So channel positions change.  We know that



           18  from the Colorado River, which is navigable.  We know



           19  that from the Mississippi River, where the channel



           20  position changes from time to time in response to



           21  flows.  It's kind of irrelevant and not a significant



           22  change at all.



           23      Q.    Jon, you've done some work on the Colorado



           24  River; is that right?



           25      A.    Yes.
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            1      Q.    Is it your understanding that there's



            2  actually a piece of land that Arizona owns in



            3  California today because of the avulsion of the river?



            4      A.    There's a piece of land that's on the west



            5  side of the river because of avulsion, yes.



            6      Q.    And that's Arizona Land Department land?



            7      A.    Yes.



            8      Q.    Okay.  So that's where the river used to go?



            9      A.    Yes.  Yes.



           10      Q.    Okay.  Do you know how far that avulsion



           11  occurred or the channel migration in that instance?



           12      A.    It's a big chunk of land, but other than



           13  that, I can't give you acreage or distances.  We're not



           14  talking about tens of feet.  We're talking about



           15  thousands of feet.  So...



           16            Yuma Island, I believe they call it,



           17  something like that.



           18            Yeah.  So another thing, way to look at



           19  whether the channel has changed or has there been a



           20  change in width, there's been some suggestion that the



           21  channel has significantly narrowed.  If you go out



           22  there today, a narrow river is not a problem with



           23  respect to boating.  So whatever narrowing has



           24  occurred, it's not a narrow river today.  If you go out



           25  there on a Saturday or a holiday weekend, you'll see
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            1  many people floating down side by side, with plenty of



            2  room for lots of people.  So narrowing is not an issue.



            3            In both cases, the old map and the newer



            4  maps, both map the river with the same symbol.  Rather



            5  than using a single blue line, they map it as a blue



            6  zone, which indicates that it has a significant width,



            7  measurable at this map scale, which is 1 to 24,000.



            8            So my conclusion there is there has been no



            9  significant change in width.  And there's some field



           10  ways to look at potential width changes as well, that



           11  we'll go through in just a minute.



           12            Moving to the next slide, 121, we'll talk



           13  about the bank vegetation.  There's been some



           14  suggestions that the bank vegetation is substantively



           15  different.  And it's important to recognize that bank



           16  vegetation changes along arid region streams in



           17  response to flooding and wet periods and dry periods



           18  and, also, through invasive species that have come in



           19  here.



           20            So we look at a 1934 aerial and a 2010



           21  aerial.  These were from Dr. Mussetter's presentation,



           22  his Slides 98 and 99.  And, indeed, there has been



           23  increase in plant density, particularly in the



           24  floodplain; much less so along the banks themselves.



           25  The bank vegetation is about the same, and we see that
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            1  more deeply looking in, zooming in on this photograph



            2  and these locations.  You don't see a significant



            3  increase in the amount of vegetation that appears along



            4  the actual bank line.  So we didn't see that.



            5            Mr. Gookin provided on his Slide 215 a



            6  reproduction of some historic matching photographs from



            7  Webb and Betancourt, on Page 324 of their report, I



            8  believe.  Well, they're in the record because they're



            9  in Mr. Gookin's report.  And one of the first



           10  photographs is from September 9th, 1938 at 2,390 cubic



           11  feet per second, and then another one from March 7th,



           12  after the '78 and '79 floods that occurred, one of



           13  which was a large flood.  And you can see in that case



           14  there was much less bank vegetation because of the



           15  floods.  So at least in 1978 and '79 there was not an



           16  increase in bank vegetation.



           17            Also, you note that the channel width there



           18  is a reflection more of the discharge than any change



           19  in the geometry of it.  The alignment's practically the



           20  same.  This location is downstream of Stewart Mountain



           21  Dam.  The dam, not the gage.



           22            You can also go out there and look at it



           23  today.  We have an old photograph, that was previously



           24  in my presentation, from 1908 at the Salt-Verde



           25  confluence, some folks in a rowboat, four people in a
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            1  long rowboat pedaling along there, with a dog on the



            2  shore.  We've seen and talked about this a little bit,



            3  right at the Verde confluence.



            4      Q.    And let me pause you there, Jon.  This is



            5  another slide where there's an additional photo that's



            6  been added, and this is now we're looking at Slide 123



            7  from C055 Part 398.



            8      A.    Yeah.



            9            And so I looked through my records and found



           10  a photograph in that same area of the trip I took that



           11  was about 10 cfs, and then it bumped up to about 280



           12  below the Verde confluence.  And, again, you don't



           13  really see a change in the character of the river in



           14  that location.  It's a placid river.  You know, the



           15  boating experience looks about the same in the two



           16  canoes.



           17            There's some big trees along the bank and



           18  there's some brushy trees along the bank.  There's some



           19  sandy areas and some rocky areas on the foreground



           20  where the dog is standing.  And you see the same kind



           21  of thing if you go out there today.  So not a huge



           22  increase in the amount of vegetation.  There's clearly



           23  more tamarisk since that came in in the '30s, but the



           24  banks and tree line, it doesn't seem to be particularly



           25  narrow there at all.
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            1      Q.    Are there fewer cottonwoods in Segment 5?



            2      A.    I didn't do a -- there still are cottonwood



            3  and sycamore along the river.  I didn't do a count and



            4  would have no way of counting them up in the historic



            5  period, but they're still there.  There are a lot more



            6  tamarisk, particularly as you get down closer to



            7  Granite Reef Dam.  Around the bend from, I believe



            8  that's called Red Mountain, there right above my son



            9  Nathan's head, you get down below there and the



           10  floodplain in particular is very choked with tamarisk.



           11  That's in the backwater of Granite Reef.



           12            Another way to look for, you know, the change



           13  is to go out and look at some of the classic indicators



           14  of postdam degradation.  So if you crack open a



           15  textbook and say what happens downstream of a dam,



           16  deepening is one of the things that the textbook will



           17  tell you that could be expected.



           18            Some of the things that -- those kinds of



           19  indicators that you would expect to see are just not



           20  found in Segment 5.  Those include something called a



           21  perched channel.  So if you look at where the split



           22  flow channels used to be and are now a single



           23  channel -- there's one just upstream of the Verde-Salt



           24  confluence. -- those perched -- or those channels that



           25  were now not actively part of the low flow channel are
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            1  marsh -- low marshy areas.  They're not significantly



            2  raised above the existing channel bed.



            3            Another thing you might see is something



            4  called a hanging tributary.  So where streams have



            5  rapidly degraded downstream of a dam, the tributaries



            6  come in, and instead of joining at grade, you know, bed



            7  to bed, they come in above and then drop over in a



            8  little waterfall or into the river.  You don't see



            9  anything like that.  The tributaries all join at grade,



           10  so they match bed elevation to bed elevation.



           11            If the river's been extensively deepened, you



           12  would obviously expect to see extensive cut banks or



           13  eroded banks with vertical bare banks with trees



           14  falling over and material falling in.  And you don't



           15  see a lot of that.  The vegetation, bank vegetation,



           16  is pretty good.  The banks are sloped appropriately.



           17  There are, of course, some cut banks, because it's



           18  a natural river and that occurs along any natural



           19  river.



           20            You would also expect to see, if a recently



           21  degraded river were there, that the trees would have



           22  their roots sticking out into the air, as opposed to



           23  being in the ground.  You see a little bit of that, but



           24  you don't see an excessive amount of that that would be



           25  indicative of long-term degradation.
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            1            Another indication of long-term degradation



            2  on a main stem of a river below a dam would be head



            3  cuts, and you see nothing of the sort on Segment 5.



            4      Q.    Can you explain what a head cut is?



            5      A.    A head cut is a vertical drop in the bank and



            6  the bed elevation.  So you're running along the bed and



            7  then it cuts off and has a vertical slope and proceeds



            8  on.  It would be unlikely to see those on a perennial



            9  river, but it would be one of the things to look for.



           10  And you don't see those.



           11            So to class --



           12                 CHAIRMAN NOBLE:  Mr. Fuller -- oh, did



           13  you finish that slide?



           14                 THE WITNESS:  Sure.



           15                 CHAIRMAN NOBLE:  It looked like you were



           16  reaching to change your slide.  We are at 123 and we're



           17  moving to 124, and we're going to take a break.



           18                 THE WITNESS:  Okay.



           19                 CHAIRMAN NOBLE:  About 10 minutes.



           20                 (A recess was taken from 11:08 a.m. to



           21  11:18 a.m.)



           22                 CHAIRMAN NOBLE:  We're going to have to



           23  pull the plug at noon straight up.  We may go just a



           24  minute or two over that, but we can't go much over.



           25                 MR. SLADE:  Okay.  And just so the
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            1  parties and the Commission is aware, we may be finished



            2  by noon, but it also may be the case that we need about



            3  half an hour tomorrow.



            4                 CHAIRMAN NOBLE:  We'll do what we need



            5  to do.



            6  BY MR. SLADE:



            7      Q.    And we are on Slide --



            8                 CHAIRMAN NOBLE:  124, I hope.



            9  BY MR. SLADE:



           10      Q.    -- 124 and moving on to 125.



           11      A.    Right.  We finished 124.  Let's go to 125.



           12            So we go to the question of deepening, did



           13  the river get deeper there.  I think there's the



           14  assertion that the river got narrower and deeper and,



           15  therefore, was more navigable.  That was



           16  Dr. Mussetter's conclusion.



           17            I would point out that he also provided some



           18  comparisons of topographic data right below the dam,



           19  based on a data set from 1903 and 2001; and, in fact,



           20  that actually shows the opposite of what he concluded.



           21  It shows that the bed elevation was nearly the same,



           22  maybe slightly higher in that area.  So it's



           23  inconsistent with his testimony about it deepening, and



           24  that's where the maximum effect of deepening that you



           25  would expect to be, is right at the outlet of the dam.
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            1      Q.    So, Jon, opponents have put forth the



            2  argument that the Segment 5 condition is potentially



            3  deeper because of downcutting below Stewart Mountain



            4  Dam, and you're saying that this longitudinal profile



            5  that Dr. Mussetter put forth shows, actually, the



            6  opposite?



            7      A.    Yes.



            8      Q.    Okay.



            9      A.    Moving to Slide 126, there are other ways to



           10  look for potential increases of depth.  This is one



           11  way, is comparison of historic photographs.  In the



           12  upper left there, you see a historic photograph from



           13  1910 of the Sheep Bridge on the Salt River.  The piers



           14  of that bridge are still there.  The bridge itself was



           15  taken out, I think in the 1965 flood.  I took some



           16  friends boating last Saturday and went through here and



           17  snapped a picture.



           18      Q.    And this is your additional slide, C055 Part



           19  398, Slide 126?



           20      A.    Yeah.  I looked through my files, and I



           21  didn't have any pictures of this.  I think it's called



           22  Foxtail Crossing now.  I didn't have any pictures right



           23  there, so I went and took this one.  It was kind of my



           24  best recollection of about the angle, and I didn't get



           25  it as good as I would like to have gotten it, but you
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            1  can see the pier that's right there.  I've got my



            2  pointer over it.  It's kind of a white thing and



            3  somebody painted Foxtail on it, I think is what it says



            4  right now.



            5            But one thing you notice here is that -- we



            6  don't know the flow rate in the upper left.  We do know



            7  that it was 700 cfs last Saturday.  But the river is



            8  actually quite a bit wider right here, and this is



            9  actually one of the shallowest spots on the river.  You



           10  can still see bedrock cropped out in the bank on the



           11  right.  Again, so, clearly, it's not deeper.  This



           12  island has come up in elevation.  The pier is more



           13  buried than it used to be in the past.



           14            Sorry about that.  We are not going to Skype



           15  anyone.



           16            So, like I say, the evidence here suggests



           17  that the river is not deeper.  In fact, it suggests



           18  it's actually shallower here as well.



           19      Q.    Is one of these pictures looking upstream and



           20  the other downstream?



           21      A.    I believe they're both looking downstream.



           22      Q.    Okay.  So the tall pier that we see in the



           23  picture on the left, where would that be located on the



           24  new picture that's on the bottom right?



           25      A.    If you can see my little crosshair of my
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            1  pointer, it's right below there.  It's that white



            2  thing.  And for a description of that for the



            3  transcript, it's basically above the 6 in 2016.



            4      Q.    Okay.  That looks like it's on river right;



            5  is that correct?



            6      A.    The river actually splits around it, so



            7  there's an island there now.  So the river goes on both



            8  sides.



            9      Q.    Okay.



           10      A.    The floodplain is a little lower.  The main



           11  channel is a little higher.



           12            We would expect that if there had been



           13  significant degradation, the pier there would -- rather



           14  than being buried, would be exposed more; and that's



           15  just not what we observed in the field.



           16            And I mentioned that bedrock crops out there.



           17  There's some other places where bedrock crops out in



           18  Segment 5 between Stewart Mountain Dam, what's now



           19  Stewart Mountain Dam, and the old Arizona Dam abutment.



           20  You see it in the bed at the first rapid downstream of



           21  the Water Users entry.  Those who are familiar with



           22  this reach will know where I'm talking about.  You see



           23  it at the bank in Bulldog Rapid above the Blue Point



           24  Bridge.  You see it in the right abutments of the



           25  picture I just showed you a second ago.  Where the
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            1  tubers take out, bedrock crops out in the bed of the



            2  channel.  I believe that's Takeout 4 or 5, I think it



            3  is.  It's before you get to the -- I forget the name of



            4  the crossing now.  And you also see it in the bed at



            5  Phon D. Sutton.  So there's bedrock cropping out in the



            6  bed at various points in Segment 5, and you also see it



            7  in the bed just upstream of where the old Arizona Dam



            8  abutments are.



            9            I would point out that you do see some of the



           10  sandy bed in the foreground right here.  We heard some



           11  discussion about whether it's sandy or not sandy.  You



           12  see that kind of same sandy bed at locations of



           13  tributaries now, but not in this particular location at



           14  this time.



           15      Q.    In Segment 5 today you still see some sandy



           16  beds?



           17      A.    Yeah.  It's a gravelly sand, but it's sand.



           18            So there are ways to ground-truth that



           19  hypothesis about whether it's deeper or not.  When we



           20  look at the historical accounts, what we hear in the



           21  detailed descriptions of people that boated through



           22  here was that this was kind of the easy reach.  This is



           23  kind of where they night boated it.  You know, they



           24  never got out of their boat.  They made good time.



           25  They made twice the distance that they did upstream.





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4842





            1  So the kind of descriptions we have here is this is the



            2  easy boating reach, which would not be consistent with



            3  it being wide and braided and shallow.



            4            The Sheep Bridge crossing, as I showed you,



            5  being able to compare conditions there, and it doesn't



            6  appear particularly deeper or narrower.  It actually



            7  looks wider.  When you boat this at 8 -- you boat it at



            8  8 cfs, the entire segment, what you don't see is a



            9  really deep, narrow slot in the middle somewhere.  The



           10  pools are about as wide as they are at higher flow and



           11  the riffles are a little narrower, but there's no, you



           12  know, V-shaped notch that you would expect if it were



           13  severely degrading.



           14            So which brings you to the question of why



           15  wouldn't you see that textbook response downstream of



           16  the dams.  There's a couple of reasons for that, that



           17  you can see, that you see when you go out and you do



           18  your fieldwork.  One is, the bed material is relatively



           19  coarse.  There are a lot of cobbles on the bed of the



           20  stream.  The fact that there are cobbles makes the bed



           21  more resistant to change and takes bigger flows to move



           22  them.  As we saw, the flood history indicates that



           23  there are fewer big floods.



           24            The fact that it has a pool and riffle



           25  pattern.  Often in pool and riffle systems, when you
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            1  have an adjustment due to sediment depravation or



            2  whatever, the riffles might become a little longer and



            3  steeper, which actually would make them more difficult



            4  to boat than they would have been in the past.  So you



            5  see the adjustment in the riffles, rather than over the



            6  length of the entire river.



            7            Another reason that you might not see that



            8  classic textbook response is the presence of shallow



            9  bedrock.  I just mentioned where it crops out in



           10  places, and that would prevent long-term scour from



           11  deepening the river.



           12            Similarly, the adjustment in the bank might



           13  be muted by the presence of caliche or calcium



           14  carbonate in the soils and that comprise the bank, as



           15  well as some clay materials in there that give it more



           16  cohesiveness and prevent them from being rapidly



           17  eroded.



           18            The banks themselves are generally



           19  well-vegetated.  Look at the historic photographs and



           20  the modern photographs, and they're fairly



           21  well-vegetated, and that helps stabilize them and



           22  prevent the adjustments.



           23            Another way to --



           24                 COMMISSIONER ALLEN:  Wade.



           25                 MR. SLADE:  Question here, Jon.
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            1                 THE WITNESS:  Sure.



            2                 COMMISSIONER ALLEN:  Yeah.  Actually,



            3  the document that we have before us, Slide or Page 128,



            4  is not what is showing up here.  This is one -- in the



            5  document we have, it's 129.



            6  BY MR. SLADE:



            7      Q.    Did we skip a slide here, Jon, "How did the



            8  Verde Respond to Dams?"



            9      A.    Oh, maybe I switched here.  Is that the one



           10  that was 128, is "How did the Verde Respond?"



           11      Q.    Yes.



           12                 COMMISSIONER ALLEN:  It's listed as 128.



           13                 THE WITNESS:  Yeah, I think I might have



           14  flip-flopped those.  Sorry about that.  We'll get to



           15  that in just one second.



           16  BY MR. SLADE:



           17      Q.    Okay.



           18      A.    I think I felt that --



           19      Q.    So this would be, in the handout that people



           20  are looking at or if you're following along, Slide 129,



           21  which you have up here as 128.



           22      A.    Sorry.  I'm a persistent editor, and I was



           23  trying not to, and I must have flipped the order of



           24  that because I felt that it flowed better.



           25                 MR. SPARKS:  For the record, is this a
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            1  substitute for what we have as 129?



            2                 MR. SLADE:  No.  This is the same as



            3  Slide 129.



            4                 CHAIRMAN NOBLE:  Okay.  Is 128 in the



            5  exhibit?



            6                 MR. SLADE:  Yes, it is.



            7                 MR. ROJAS:  I believe it's his 129.



            8                 THE WITNESS:  They're just different



            9  order.



           10                 CHAIRMAN NOBLE:  "How did Verde Respond



           11  to the Dams" is my 128.



           12                 THE WITNESS:  It's now 129.



           13                 MR. ROJAS:  And his 129.



           14                 CHAIRMAN NOBLE:  And my 129 is "Why



           15  Would Segment 5 Not Have the Classic Post-Dam



           16  Response?"



           17                 MR. ROJAS:  Yeah.  They're just out of



           18  order.



           19                 CHAIRMAN NOBLE:  Okay, was that supposed



           20  to be 128?



           21                 THE WITNESS:  They're just -- the



           22  order's just been changed.



           23                 CHAIRMAN NOBLE:  Okay.



           24                 THE WITNESS:  They're the same slides,



           25  just different order.





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4846





            1                 CHAIRMAN NOBLE:  Okay.  But when the



            2  Appellate Court is looking for what we said, how are we



            3  going to explain to them what 128 and 129 is?



            4                 THE WITNESS:  I think they will have



            5  fallen asleep by this point and won't have noticed.



            6                 MR. SLADE:  We do this periodically to



            7  make sure everyone's paying attention.  You know that,



            8  Mr. Chairman.



            9                 CHAIRMAN NOBLE:  No, we have a



           10  designated attention-payer.



           11                 MR. SPARKS:  I usually slam my thumb in



           12  the door to make sure I'm listening.



           13                 THE WITNESS:  Now, I'm trying to get



           14  done by noon, and all this chatter is slowing me down



           15  here.



           16                 CHAIRMAN NOBLE:  You're fine.  We



           17  apologize.



           18                 THE WITNESS:  Another reason it may mute



           19  the response is, there is some sediment inflow from



           20  some of the tributaries.  If you're a frequent boater



           21  of this reach, you'll know that the tributary right



           22  above the diving cliff, the cliff-diving area, had a



           23  little flood, brought in a lot of sediment, and it's



           24  actually filled in the pool, and you can no longer jump



           25  off it.  You can no longer jump off that cliff.
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            1                 And, again, the infrequency of bankfull



            2  discharges.



            3                 So those are some physical reasons why



            4  you might not expect that classic response to there



            5  being a dam being upstream and some of the sediment



            6  trapping that might have -- that undoubtedly did occur.



            7                 And this is not dissimilar from other



            8  responses we've seen on dammed rivers in Arizona.



            9  BY MR. SLADE:



           10      Q.    And we're now on Slide 128 of C053 Part 385.



           11      A.    Yes, we are.



           12            If we can look at how the Verde responded.



           13  So in my experience on the Verde, I found it to be more



           14  braided downstream of the dams and no obvious signs of



           15  degradation, based on my field experience.



           16            Dr. Mussetter's firm went out and did some



           17  detailed work there, and their conclusion below both of



           18  the dams on the Verde was that there are few



           19  reservoir-related morphological changes to the river



           20  below the dam.



           21            What they're saying there is, it didn't get



           22  deeper and it didn't change the shape of the channel



           23  downstream of the dam.  That's what their very detailed



           24  assessment concluded for the Verde.  So it's not



           25  surprising at all to see a similar kind of effect on
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            1  the Salt.



            2            When I go out and look at the Gila River,



            3  boating the reach below San Carlos Dam, again, we see



            4  no obvious signs of degradation.  The same kinds of



            5  reasons; shallow bedrock, cobbly bed.  And that's the



            6  condition we see.



            7            So my conclusion, moving on to Slide 130,



            8  which I think we should all be in consensus is numbered



            9  130, is that Segment 5 is substantively in the same



           10  condition that it was -- today as it was in its



           11  ordinary and natural condition prior to the



           12  construction of the dams.



           13            So, physically, the channel of the river



           14  looks about the same.  There may be some minor changes,



           15  but nothing substantive with respect to the boating



           16  condition of the river.



           17      Q.    So let me ask you that in another way, Jon.



           18            Has the conditions of Segment 5 changed such



           19  that the river's substantially improved regarding its



           20  navigability?



           21      A.    No.  No, I believe when you go out at 90 cfs,



           22  100 cfs, 200 cfs, a thousand cfs, 2,000 cfs, all rates



           23  that I've been out there on the river, you're seeing



           24  substantively the same river you saw before; same



           25  widths, generally the same depths, same pattern, same
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            1  kinds of riffles and rapids.



            2            And that also applies to the upper segment of



            3  Segment 6, which I have been lumping in my



            4  consideration here, until you get to the backwater area



            5  above Granite Reef Dam.



            6      Q.    And what's your assessment on how much of



            7  Segment 6 is above the backwater?



            8      A.    It's about a mile from the confluence down to



            9  where you start to feel the effects of the backwater



           10  from Granite Reef.



           11      Q.    And so your assessment, as you just said, is



           12  that the top of Segment 6 for that first mile is also



           13  not substantially improved for navigability purposes?



           14      A.    That's correct.



           15      Q.    And what does that mean in terms of where the



           16  Edith did its trip?



           17      A.    That it's substantively similar.  So the



           18  Edith in 1911 would have seen a river that looked about



           19  the same at that flow rate that we experienced when we



           20  went out there with Brad in August of 2015.



           21      Q.    And before we move to the next slide,



           22  regarding Segments 2, 3 and the other segments, I'll



           23  ask you the same question.



           24            In Segment 2, is the river changed in a way



           25  that's substantially more navigable today?
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            1      A.    Segment 2, you said?



            2      Q.    Yes.



            3      A.    No.  No, and I believe Mr. Burtell agreed



            4  with me on that point.



            5      Q.    The same question for Segment 3 above



            6  Roosevelt Dam.



            7      A.    The same answer; no change.



            8      Q.    And for Segment 3 below where you just talked



            9  about, where Roosevelt Lake is, and Segment 4, we can't



           10  make that assessment today?



           11      A.    Well, we do know that it's significantly



           12  different because of the impoundment.



           13      Q.    Okay.  And we can move on now to Slide 131.



           14      A.    The only point I want to make with this



           15  Slide 131 is that when in talking about the river, it



           16  does vary by segment and by degree, the conditions



           17  thereof.  And there's a substantial difference between



           18  Segment 6 and Segment 1 in terms of rapids,



           19  classification of rapids, presence of riffles, whether



           20  it's a narrow canyon, wide floodplain, the channel



           21  materials going from being rocky and bedrock to



           22  primarily sand and gravel and a little bit of cobble,



           23  and also the degree of human impacts.



           24            So describing the river and making



           25  characterizations of the Salt River above Roosevelt
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            1  Lake and downstream here in the Valley of the Sun, very



            2  different river, very different characteristics.



            3            On Slide 132, a couple of other miscellaneous



            4  topics I want to take care of.  We heard a lot of



            5  testimony, primarily from Dr. Littlefield, about GLO



            6  survey designations and that they had not meandered the



            7  river, the Salt River, in a way that would be



            8  consistent with their designation of it being



            9  navigable.



           10            In the Court cases that I've worked on and



           11  I've read about, the GLO survey designations were not



           12  diagnostic, nor were they relied on, in talking to



           13  other Attorneys General in other places.



           14            The information that's been communicated to



           15  me is that the GLO survey notes are just not a part --



           16  a significant part of the decision.  And the reason for



           17  that, as I understand it, is because the basis of their



           18  decision of making it navigable or nonnavigable is



           19  generally unknown.  And the surveyor guidance said if



           20  it's navigable, meander it; but they don't have



           21  specific guidance that says this is how to determine



           22  whether it's navigable or nonnavigable.  So what they



           23  were looking at is an unknown.



           24      Q.    So, for example, Jon, when Ingalls went out



           25  in 1868 to survey the Salt, Phoenix was just becoming a
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            1  settlement town; is that right?



            2      A.    Yes.



            3      Q.    Okay.  And he made a note that there was



            4  about 50 people, I believe; is that correct?



            5      A.    That's approximately correct, yeah.



            6      Q.    So we don't know if Ingalls looked at the



            7  Salt, saw no boat traffic, and based on that, made his



            8  determination that it was nonnavigable?



            9      A.    I talked to a surveyor who had had a career



           10  with BLM and has done a lot of boundary work.  He



           11  basically picked up the mantle that Don Simpson left



           12  and wrote the boundary determination manual a lot of



           13  people use, a big white book.



           14            And I talked to Jerry about that question and



           15  what were the GLO surveyors using to make this



           16  determination and was he aware of a manual or whatnot.



           17            And his answer was, no, there wasn't any



           18  manual, there wasn't any specific guidance.  And his



           19  understanding was that they would come into an area and



           20  look around and see were there any boats on the river;



           21  and if there were, they would call it navigable.



           22  Beyond that, he wasn't aware of anything.



           23            So if that's true and that's the case for the



           24  Ingalls in 1868, they would have gotten here, there



           25  would have been a small settlement that was just
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            1  starting up in the Phoenix area, and they clearly



            2  didn't see any boats attached to it.  And that would be



            3  consistent with the historic record and that there



            4  weren't a lot of boats.  So not seeing it, they made



            5  their designation.  Who knows what else went into the



            6  decision.  So we have to look to other factors.



            7      Q.    But all of the historical boating accounts



            8  that we have in the record occurred after 1868; is that



            9  right?



           10      A.    As far as we know, yeah.  We don't have a



           11  date for Mr. Logan, except that it was before 1873, but



           12  that's all we know.



           13            Also, it's important to recognize that what I



           14  understood from Dr. Littlefield's testimony was that



           15  the U.S. Patent Office, when they made those decisions



           16  to patent land that was in areas of the floodplain or



           17  near the stream and whether they reserved it or not



           18  reserved it, they were not making their own



           19  particularized assessment of the river at that point.



           20  They were looking at the GLO survey maps and saying was



           21  it meandered, was it not meandered, and what can we do



           22  with this parcel.



           23            So it was not the case of someone going out



           24  to the river and looking at the conditions and



           25  considering historic data and looking at flow depths
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            1  and seasonality and all the kinds of things that we've



            2  talked about.  So to suggest that there are unique



            3  assessments there going on, is perhaps stretching the



            4  record a bit.



            5            Moving on to Slide 133, a couple other points



            6  in the history that I think that were misstated, that I



            7  would like to correct.



            8            One, that the Salt River corridor was not



            9  densely populated in 1868.  If you look at the



           10  Phoenix -- the ancestor to the town of Phoenix, that we



           11  heard from the Ingalls, was not many people here,



           12  certainly not hundreds, and certainly definitely not



           13  thousands or tens of thousands.  And that was the first



           14  community.  Similarly, by the time statehood rolled



           15  around, still the population was relatively low, most



           16  of it centered around the community of Phoenix, Tempe.



           17            But immediately upon settlement here, dams



           18  were constructed.  Those diversion dams were an



           19  obstacle to some types of commercial boating.  I think



           20  everyone agrees that the dams were obstacles.



           21            And then we had the railroad arrive pretty



           22  early, 1879, the town of Maricopa, relative to



           23  population growth.  So there were alternative methods



           24  available, and there was no alternative to supplying



           25  water for irrigation.
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            1            Moving to Slide 134, it's important, also, to



            2  interpret the context and the Apache threat that



            3  existed until the 1880s.  We saw that in our discussion



            4  yesterday of McMillenville and Geronimo's attack on



            5  that community.



            6            Again, I'll underscore, as I said yesterday,



            7  the Globe mining district is not located on the Salt



            8  River.  I guess it's near the Salt River in the sense



            9  that I live near Casa Grande.  I don't.  It's a



           10  distance away.  The ore was sent east or down to



           11  Florence for processing.  It was not sent in any place



           12  that was along the Salt River.  So putting it on the



           13  Salt River wouldn't have helped them at all.



           14            I would also like to point out that all the



           15  discussion about the Hohokam civilization and whether



           16  they've used boats or not used boats, the presence of



           17  those irrigation diversions over many centuries



           18  suggests that there was conditions in the river that



           19  were conducive.



           20            It speaks to the stability of the river.  The



           21  river was not moving around so frequently that they



           22  could not maintain irrigation canal heads.  The river



           23  had sufficient depths that with relatively low



           24  technology they could divert substantial amounts of



           25  water.
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            1            You think about trying to siphon off -- some



            2  canals had capacity for 300 cfs.  Siphon off 300 cfs



            3  from a river that, as alleged, was shallow and braided



            4  and had multiple channels, that would be a very



            5  difficult technological thing to do with the tools that



            6  they had in hand; and yet they had not just one, but



            7  many, many canals that irrigated, you know, more than a



            8  hundred thousand acres at a time.



            9            So there is some information regarding the



           10  information of the historic -- from the prehistoric



           11  times that does speak to the area of navigability.



           12      Q.    And, Jon, before we move on, I would like to



           13  pause there.  There have been some questions about the



           14  Native American evidence, including the Hohokam and



           15  proceeding peoples, that have used boats on the river.



           16  And I would like to talk a little bit about that



           17  evidence and hand out a few documents so we can --



           18                 MR. MURPHY:  Is there a slide on this?



           19                 MR. SLADE:  No, there's not.  But I'll



           20  be providing exhibits that are in the record.



           21                 MR. MURPHY:  Okay.



           22                 MR. SLADE:  So what I've handed to the



           23  Commission is a packet of the evidence that we will be



           24  taking a look at that's in the record.



           25                 MR. MURPHY:  Can I get the numbers,
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            1  please?



            2                 MR. SLADE:  It's coming, and I've



            3  given --



            4                 MR. SPARKS:  Until then, it's a secret.



            5                 MR. SLADE:  And I've given the



            6  Commission a packet, and I'll hand out, with Paula's



            7  help here, the individual evidence numbers as we go



            8  through those.



            9  BY MR. SLADE:



           10      Q.    And, Jon, do you recall that there was some



           11  question about the Hohokam boating and the canoes or



           12  the canals that may have been used or may not have been



           13  used for boats?



           14      A.    Yes.



           15      Q.    Okay.  Can we suffice it to say that possibly



           16  a canoe was found, and there may have been a theory



           17  that canals were used by boats?



           18      A.    Boats were used on canals?



           19      Q.    Yes.



           20      A.    We heard some speculation along those lines,



           21  yeah.



           22      Q.    And we don't have any more information beyond



           23  that?



           24      A.    I don't.



           25      Q.    Okay.  And we've also heard some testimony, I
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            1  believe, from Dr. Newell about the conditions that



            2  would need to exist on a river that would preserve a



            3  boat.



            4            Do you recall that testimony?



            5      A.    Yes.



            6      Q.    Okay.  And do you recall Dr. Newell talking



            7  about anaerobic mud that would be needed to be able to



            8  preserve a boat like a reed raft or something similar?



            9      A.    Yes.



           10      Q.    And you're not an expert in archaeology, but



           11  you are an expert in geomorphology.  Do those



           12  conditions where there's anaerobic mud exist on the



           13  Salt River?



           14      A.    Not along the main channel of it, no.



           15      Q.    Okay.  Do they exist on the Colorado River?



           16      A.    Again, not along the main channel, no.



           17      Q.    So if you would need anaerobic mud to



           18  preserve a reed boat, you wouldn't find it on the Salt



           19  or on the Colorado River?



           20      A.    Not along the main channel, but it's possible



           21  in some of the marshy areas adjacent to the channel,



           22  that might exist.



           23      Q.    Okay.  Do we know if there's any evidence in



           24  the record of boats from the period when the Hohokam



           25  existed that are in the record for the Colorado, that
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            1  were preserved on the Colorado?



            2      A.    I'm not aware of any, no.



            3      Q.    Okay.  And you already talked about your



            4  opinion on how the canals that the Hohokam created



            5  indicate that the river would have been susceptible for



            6  navigation, so we'll pass on that.



            7            Let's talk a little bit about the location of



            8  where Native Americans were located on the Salt.



            9            Did you hear some testimony, I believe it was



           10  from Mr. Gookin, that he wasn't entirely sure where the



           11  Native Americans were located, and we ran through the



           12  map by Francisco Kino?



           13      A.    Could you repeat that question?



           14      Q.    Sure.



           15            Do you recall going through the map by



           16  Francisco Kino in my testimony -- or in Mr. Gookin's



           17  testimony and my questioning with him?



           18      A.    Yes.



           19      Q.    Okay.  Let's take another look at that map,



           20  and that is Exhibit C046 Part 376.



           21      A.    I might need a copy of that.



           22      Q.    I'll give you a copy.



           23      A.    Thank you.



           24      Q.    So the Commission has seen this map, and I



           25  just would like to hear your opinion on -- first of
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            1  all, this map is titled Original Map of Francisco Kino;



            2  is that correct?



            3      A.    Yes, it is.



            4      Q.    Okay.  And do you know the date when the map



            5  was created?



            6      A.    There's a date that says 1701 underneath the



            7  title.



            8      Q.    Okay.  And do you see where the Salt River is



            9  indicated on there?



           10      A.    I see where it says "Rio Salado."



           11      Q.    Okay.  Is that another term for the Salt



           12  River?



           13      A.    Typically, yes.



           14      Q.    Okay.  Do you see any settlements indicated



           15  on there at all?



           16      A.    I see lots of settlements.  Are you asking in



           17  the vicinity of the Rio Salado?



           18      Q.    Right.



           19      A.    There are none noted on the map.



           20      Q.    Okay.  And do you see where the Gila is on



           21  this map?



           22      A.    Yes.



           23      Q.    Okay.  Is it sort of the dark line running



           24  east to west?



           25      A.    Yeah.  It's called Rio de Hila.
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            1      Q.    H-I-L-A?



            2      A.    With an H.



            3      Q.    Okay.  And you see settlements on the



            4  southern part of that river?



            5      A.    Yes.



            6      Q.    Okay.  Do you know what is referred to as The



            7  Rio Azul?  Do you know what that is?



            8      A.    I know that in the past, some folks have



            9  called the Verde The Rio Azul.  Azul means blue and



           10  there is a Blue River in Arizona, but it's not in that



           11  location.



           12      Q.    Okay.  So we're not sure if, potentially,



           13  that's Segment 6 of the Salt that Kino referred to



           14  incorrectly?



           15      A.    I think that's a reasonable interpretation,



           16  based on the crude morphology of this map, yeah.



           17      Q.    Okay.  Regardless, are there any settlements



           18  on The Rio Azul?



           19      A.    There's none shown on this map, no.



           20      Q.    Okay.  So what could be possibly interpreted



           21  as the Salt River, as Kino might have seen it, does not



           22  show any settlements of Native Americans from his



           23  depiction?



           24      A.    That's correct.



           25      Q.    Okay.  And do you also see on the map there
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            1  where it says the word "Apaches" in the top right



            2  corner?



            3      A.    Yes.



            4      Q.    Okay.  Is it generally understood that the



            5  Apaches were in the territory that was to the north and



            6  east of where the Pima and Maricopa were?



            7      A.    That's the testimony that I've heard in these



            8  hearings.



            9      Q.    Okay.  And there are no Apache settlements on



           10  the Rio Salado either in that location?



           11      A.    There are none shown on the map, but I think



           12  we've heard testimony that they lived in places along



           13  the river, at least seasonally, the Upper River.



           14      Q.    If you could take a look at now Exhibit C046



           15  Part 378, which is the next page in the packet, and



           16  that's a book by Robert Hackenberg called



           17  "Pima-Maricopa Indians, Aboriginal Land Use and



           18  Occupancy of the Pima-Maricopa Indians."



           19            Do you see that?



           20      A.    I do.



           21      Q.    And if you could turn to Page 108, as it's



           22  indicated on the left side.  So we're on Page 108.



           23      A.    Okay.



           24      Q.    And let me know if I'm reading this



           25  correctly.  I'm going to start where it says "After
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            1  1800."



            2      A.    Okay.



            3      Q.    "After 1800, further shifting of the Maricopa



            4  villages eastward is noted by Spier (1933:  18):



            5            Quote, The Maricopa have lived on the Gila



            6  above its junction with the Salt since at least 1800.



            7  Their settlements were on both sides of the river from



            8  Sacate and Pima Butte to Gila Crossing at the western



            9  limit.  On mesquite gathering and fishing expeditions,



           10  they were accustomed to camp along the slough (Santa



           11  Cruz River) at the northeastern foot of the Sierra



           12  Estrella, in the Gila-Salt confluence, and on the Salt



           13  as far upstream as Phoenix, but they had no settlements



           14  there.  No one lived permanently on the Salt River



           15  below the point where it emerged from the mountains.



           16  In fact, the whole of the open plain north of the Gila



           17  to the mountains was unoccupied as too exposed to



           18  Yavapai and Apache attacks.'"



           19            Did I read that correctly?



           20      A.    Yes.



           21      Q.    So from what that states, can we gather that



           22  at least Hackenberg found that no one lived on the Salt



           23  River from the southern part of the Gila to the



           24  mountains to the Northeast?  Or, excuse me, no one



           25  lived on the Salt.
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            1      A.    Yes.



            2      Q.    But can we also gather from that that the



            3  Maricopa had fishing expeditions on the Salt as far



            4  upstream as Phoenix?



            5      A.    That's what it says, yes.



            6      Q.    And does it give a reason why no one lived



            7  north of the Gila?



            8      A.    Yeah.  It says it was too exposed to Yavapai



            9  and Apache attacks.



           10      Q.    We do know that there's a Salt Pima-Maricopa



           11  Reservation or community at near the Verde and Salt



           12  confluence today; is that right?



           13      A.    That's correct.



           14      Q.    Okay.  Do you have any idea of when that



           15  community was developed?



           16      A.    I believe it was the mid 1800s.



           17      Q.    Okay.  Let's turn to C053 Part 391 in that



           18  packet.



           19      A.    Okay.



           20                 MR. MURPHY:  Would it be possible for us



           21  to get all the exhibits at this point that you handed



           22  to the Commission, instead of getting them out as you



           23  use them?



           24                 MR. SLADE:  No, it's not possible,



           25  because I'm not sure which ones I'll use.
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            1                 MR. MURPHY:  Well, you gave them to the



            2  Commission.  Is there a reason that we can't get them



            3  now?



            4                 MR. SLADE:  You're getting them as I'm



            5  using them.



            6                 MR. MURPHY:  I know, and I'm asking can



            7  we get all of them now?



            8                 MR. SLADE:  And my answer is no, because



            9  I'm not sure which ones I'll use.



           10                 MR. SPARKS:  Then you shouldn't have



           11  given them to the Commission.



           12                 CHAIRMAN NOBLE:  I'm not sure we're



           13  saying the same thing.  The Commission has received --



           14  are receiving them one at a time.



           15                 COMMISSIONER ALLEN:  We've got them all.



           16                 MR. ROJAS:  Yeah, this is a packet.



           17                 DIRECTOR MEHNERT:  The Commission has a



           18  packet.



           19                 MR. MURPHY:  I mean, if the Commission



           20  has a packet, is there a reason that the attorneys here



           21  can't have a packet?



           22                 MR. ROJAS:  And, Eddie, these are all



           23  already in evidence?



           24                 MR. MURPHY:  At least the numbers.



           25                 MR. SLADE:  Sure, everything is in
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            1  evidence.  If I skip something, then I will --



            2                 MR. MURPHY:  Well, when you say



            3  everything is in evidence, that's not the numbers.



            4  What I would like to know is what is the entirety of



            5  what you just handed to the Commission that I can't



            6  see?



            7                 MR. SLADE:  Absolutely.  And so if I



            8  skip something, for efficiency purposes, which is what



            9  I'm trying to do here, then I will let you know what



           10  number that is that I'm skipping.  Otherwise, I'll let



           11  you know what number I am using from the packet.



           12                 MR. MURPHY:  And, Mr. Chairman, what I'm



           13  wanting is the numbers now, not as he's using them,



           14  since he gave them all to the Commission at once.



           15                 MR. SLADE:  I'm happy to do that as



           16  well.  That's fine.



           17                 So we're currently talking about



           18  Exhibit C053 Part --



           19                 MR. MURPHY:  So you say that you're



           20  going to instruct your assistant to let us have all



           21  these exhibits now?  That's -- I asked her, and she



           22  said she couldn't do that.



           23                 MR. SLADE:  What I'm trying to prevent,



           24  Tom, is handing out things that we're not using.



           25                 MR. MURPHY:  The Commission has all of
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            1  those things.



            2                 MR. SLADE:  What they have is already in



            3  evidence.



            4                 MR. SPARKS:  Yeah, but what you handed



            5  them today is what we care about right now.



            6                 MR. SLADE:  Then we'll hand out what we



            7  don't use as well, and we'll hand out everything.



            8                 MR. MURPHY:  When?



            9                 MR. SLADE:  Right now.



           10                 MR. MURPHY:  Thank you.



           11                 MR. SLADE:  So we skipped the



           12  Exhibit C053 Part 90, but we will hand that out.



           13                 MS. BREWER:  I'll just make packets for



           14  everybody.



           15                 MR. SLADE:  Okay.



           16  BY MR. SLADE:



           17      Q.    And what we're on now is Exhibit C053



           18  Part 391, and we're on Page 54.



           19            Jon, do you see where it's labeled 1872-73 on



           20  that page?



           21      A.    Yes, I do.



           22      Q.    Okay.  And let me know if I read this



           23  correctly.



           24            "Gila Crossing, Salt River.  For several



           25  years the Pimas have had little water to irrigate their
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            1  fields and were beginning to suffer from actual want



            2  when the settlers on Salt river invited them to come to



            3  that valley.  During this year a large party at Rso'tûk



            4  Pimas accepted the invitation and cleared fields along



            5  the river bottom south of their present location.



            6  Water was plentiful in the Salt and the first year's



            7  crop was the best that they had ever known.  The motive



            8  of the Mormons on the Salt was not wholly



            9  disinterested, as they had desired the Pimas to act as



           10  a buffer against the assaults of the Apaches, who were



           11  masters of the country to the north and east."



           12            So from what we read there, Jon, is it your



           13  understanding that the Pimas moved to the Salt in 1872



           14  and '73?



           15      A.    That's what it says, yes.



           16      Q.    And at that time, would the river have begun



           17  to be depleted and would diversions and dams be in the



           18  river?



           19      A.    Yes, there were several diversion dams by



           20  that time.



           21      Q.    Okay.  And I'll make sure the parties have



           22  this.  We're on now Exhibit C018 Part 22.



           23            Okay.  Jon, previously in your testimony,



           24  have you stated that there was no known boating on the



           25  Salt by Native Americans?
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            1      A.    There's no systematic boating.  They found no



            2  historical records of boat use on the Salt River by



            3  Native Americans, yeah.



            4      Q.    Did you have a chance to go back and take a



            5  look at this exhibit by Barbara Tellman?



            6      A.    Yes.



            7      Q.    Okay.  And we're on Page 2 of that exhibit,



            8  and I'll read starting at the second sentence of the



            9  second paragraph.



           10            "We have records of boats and/or ferries on



           11  the Colorado, Gila, San Francisco, Salt, Verde River,



           12  Virgin, and several other rivers.  Helen Sergeant



           13  describes crossing the Salt River during a stormy



           14  season.



           15            Quote, Freighting in those days of rough



           16  roads without bridges, presented some difficult



           17  operations at times.  Between Maricopa and Phoenix both



           18  the Gila and Salt Rivers were to be crossed.  My



           19  father...told us how on one occasion, when he was lucky



           20  enough that only the Salt was in flood, he was able to



           21  hire teamsters and equipment to haul his freight from



           22  Maricopa to the Salt River, where he got Indians to



           23  ferry the goods across the river in canoes - then he



           24  moved it from there to Prescott...'"



           25            Did I read it correctly?
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            1      A.    Yes, you did.



            2      Q.    So at least in this account, when the Salt



            3  River was in flood, there were canoes that the Indians



            4  used to help the freighters move across the river?



            5      A.    That's correct.



            6      Q.    Okay.  Do we know if those canoes were used



            7  in other conditions, apart from flood?



            8      A.    There's nothing in that account here.



            9      Q.    Okay.  Based on what you've presented to the



           10  Commission, is it possible that canoes could have been



           11  used in other conditions, apart from flood?



           12      A.    Certainly the depths and widths and



           13  velocities of the river would have been conducive to



           14  canoe travel, yeah.



           15      Q.    Okay.  But we also know that based on what we



           16  read, the Native Americans generally weren't located on



           17  the Salt?



           18      A.    That's correct.



           19                 MR. SLADE:  Let's -- is this --



           20  Mr. Chairman, it is 12:00.  I probably have, with Jon,



           21  about 20 more minutes or less.



           22                 MR. SPARKS:  Tomorrow.



           23                 CHAIRMAN NOBLE:  How late can you be?



           24  Will they hold a chair for a while?



           25                 MRS. HENNESS:  Yeah, 15 minutes.
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            1                 CHAIRMAN NOBLE:  Let's go for another



            2  15 minutes, and then if we're not done, we're going to



            3  cut it.



            4  BY MR. SLADE:



            5      Q.    Okay.  So we're on Exhibit C028 Part 276,



            6  which everyone should have, including the Commission,



            7  and this is the "Cultural Resources Overview For The



            8  Proposed Central Arizona Project Water Reallocation



            9  Plan."



           10            And, Jon, could you turn to Page G-15 in



           11  that?



           12      A.    Okay.



           13      Q.    Okay.  And at the -- on the last paragraph,



           14  about two-thirds of the way down, there's a sentence



           15  that begins with "The Maricopa."



           16            Do you see that?



           17      A.    In the last paragraph?



           18      Q.    Yes.



           19      A.    Yes, I do.



           20      Q.    Let me know if I read this correctly:



           21            "The Maricopa farmed, hunted, gathered wild



           22  seeds, especially mesquite, and fished the rivers from



           23  boats using nets and traps."



           24            Did I read that correctly?



           25      A.    You did.
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            1      Q.    Okay.  And did we previously learn from the



            2  Hackenberg report that the Maricopa fished on the Salt?



            3      A.    Yes.



            4      Q.    Okay.  And here it says the Maricopa fished



            5  the rivers from boats using nets and traps?



            6      A.    Yes.



            7      Q.    Let's turn to the next exhibit, C028



            8  Part 313, and this is an exhibit that we looked at



            9  before.  This is the "Hohokam Irrigation and



           10  Agriculture on the Western Margin of Pueblo Grande:



           11  Archaeology for the Phoenix Sky Train Project."



           12            And we won't go into the detail about the



           13  Hohokam aspect that was considered.  But if you turn to



           14  Page 112, and I'm on the second column, first full



           15  paragraph, and I'll read it from the top.



           16            "In summarizing the use of the tule rafts by



           17  the California tribes, Kroeber states that 'The balsa



           18  has a nearly universal distribution...it is reported



           19  from the...Luiseño and Diegueño and Colorado River



           20  tribes.'  The Cocopa, who lived along the lower



           21  Colorado River and the delta, used a wide range of



           22  boats, including the ubiquitous balsas and large ollas



           23  and baskets to transport children and small items.



           24  They also used dugouts, raft formed of logs, or brush



           25  tied together.  Spier reports similar conveyances were
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            1  used by the Maricopa and Halchidhoma."



            2            Did I read that correctly?



            3      A.    Yes.



            4      Q.    So in this piece of evidence, are they also



            5  reporting that the Maricopa used similar types of boats



            6  to dugouts, raft formed of logs, or brush tied



            7  together?



            8      A.    Yes.



            9      Q.    Okay.  And, again, we know that the Maricopa



           10  fished on the Salt River, from what we previously read?



           11      A.    Yes.



           12      Q.    Okay.  Let's turn to C053 Part 389, and this



           13  is again from Robert Hackenberg, entitled



           14  "Pima-Maricopa Indians, Aboriginal Land Use and



           15  Occupancy of the Pima-Maricopa Indians," and this is



           16  Volume I.  And if you could turn to Page 82 and the



           17  second paragraph, and I'm reading the sentence that



           18  starts "Bartlett."



           19            Do you see that?



           20      A.    I do.



           21      Q.    "Bartlett, for 1852, locates Pima and



           22  Maricopa fishing parties twelve miles upstream from the



           23  Gila-Salt confluence on the Salt River."



           24            Did I read that correctly?



           25      A.    You did.
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            1      Q.    Okay.  So here we have Hackenberg, citing to



            2  Bartlett, that the Pima and Maricopa had fishing



            3  parties on the Salt River 12 miles upstream from the



            4  Gila-Salt confluence?



            5      A.    Yes.



            6      Q.    Okay.  And we know, from what we've



            7  previously read, that the Maricopa used boats when they



            8  fished?



            9      A.    Yes.



           10      Q.    Okay.  So let's look at what Bartlett said in



           11  C053 Part 393, and this is the "Personal Narrative of



           12  Explorations and Incidents in Texas, New Mexico,



           13  California, Sonora, and Chihuahua Connected With The



           14  United States and Mexican Boundary Commission, During



           15  The Years 1850, '51, '52 and '53," by John Russell



           16  Bartlett.



           17            And before we move on too much, has anything



           18  that we've read stated that the Maricopa lived on the



           19  Colorado River?



           20      A.    I don't recall that from what we've read



           21  right here.



           22      Q.    And has anything that we've read stated that



           23  the Maricopa fished on the Colorado River?



           24      A.    No.



           25      Q.    But we have read that the Maricopa fished on
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            1  the Salt River and that they used boats when they



            2  fished; is that right?



            3      A.    That's correct.



            4      Q.    Okay.  So let's turn to Page 239, and in



            5  order to put this in some context, we do have to read a



            6  little bit here.



            7            Do you see where it says "July 3d"?



            8      A.    I do.



            9      Q.    Okay.  So that looks like the date of



           10  Bartlett's recordings, is that --



           11      A.    Yes.



           12      Q.    Okay.  And I'll read there.



           13            "In order to make the most of my time while



           14  waiting the arrival of Lieutenant Whipple and party, I



           15  determined to take a short trip up the river Salinas,



           16  as far as the 'Casas Grandes,' or ancient remains said



           17  to be there.  I asked a couple of Maricopas to go with



           18  me as guides, and offered them a red flannel shirt each



           19  for their services."



           20            And I'm going to keep reading, Jon, so that I



           21  keep everything in context.



           22            "They wished two others to accompany them, if



           23  I would take them on the same terms.  Finding that I



           24  consented so readily, they parleyed a while, and they



           25  demanded for each a shirt, six yards of cotton, and
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            1  sundry small articles, without which they declared they



            2  would not go.  Francisco, the interpreter, was their



            3  spokesman, and I have no doubt urged them to make this



            4  demand.  I refused to accede it, and told them that



            5  Francisco and one other would answer my purpose, as



            6  first proposed."



            7            We'll skip this main paragraph and we'll



            8  turn -- can't skip that, because we've got to make sure



            9  we're not getting accused of cherry-picking here.  So



           10  I'll read it again, starting "At six o'clock."



           11            "At six o'clock this morning we set off, the



           12  party consisting of Dr. Webb, Messrs. Thurber, Pratt,



           13  Seaton, Force, Leroux, and myself, with attendants.



           14  Lieutenant Paige, with six soldiers, also accompanied



           15  us, that officer wishing to command the opposite bank



           16  of the Gila, as well as the lands contiguous to the



           17  Salinas, with a view of establishing a military post in



           18  the vicinity of the Pima villages.  After crossing the



           19  bed of the Gila we pursued a westerly course about



           20  eight miles to the point of a range of mountains, near



           21  which we struck the bottom-lands.  We now inclined more



           22  to the north, and in about eight miles struck the



           23  Salinas, about twelve miles from its mouth, where we



           24  stopped to let the animals rest and feed.  The bottom,



           25  which we crossed diagonally, is from three to four
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            1  miles wide.  The river we found to be...eighty to one



            2  hundred and twenty feet wide, from two to three feet



            3  deep, and both rapid and clear.  In these respects it



            4  is totally different from the Gila, which, for the two



            5  hundred miles we traversed its banks, was sluggish and



            6  muddy, a character which I think it assumes after



            7  passing the mountainous region and entering one with



            8  alluvial banks."



            9            Jon, this is the description that the Land



           10  Department used previously in their reports; is that



           11  right?



           12      A.    Yes, it is.



           13      Q.    Okay.



           14            "The water is perfectly sweet, and neither



           15  brackish nor salt, as would be inferred from the name.



           16  We saw from the banks many fish in its clear waters,



           17  and caught several of the same species as those taken



           18  in the Gila.  The margin of the river on both sides,



           19  for a width of three hundred feet, consists of sand and



           20  gravel, brought down by freshets when the stream



           21  overflows its banks; and from the appearance of the



           22  drift-wood lodged in the trees and bushes, it must at



           23  times be much swollen, and run with great rapidity."



           24            Jon, based on that description, is the river



           25  in flood as they're viewing it right now?
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            1      A.    No.  In particular, the clear water would



            2  indicate that it was not in flood.



            3      Q.    Okay.



            4            "The second terrace or bottom-land, varies



            5  from one to four miles in width, and is exceedingly



            6  rich.  As it is but little elevated above the river, it



            7  could be irrigated with ease.  At present it is covered



            8  with shrubs and mezquit trees, while along the



            9  immediate margin of the stream large cotton-wood trees



           10  grow.  Near by we saw the remains of several Indian



           11  wigwams, [several] of which seemed to have been but



           12  recently occupied.  Francisco told us they were used by



           13  his people and the Pimas when they came here to fish.



           14  He also told us that two years before, when the cholera



           15  appeared among them, they abandoned their dwellings on



           16  the Gila and came here to escape the pestilence.



           17            Owing to the intense heat, we lay by until



           18  five o'clock, and again pursued our journey up the



           19  river until dark, when, finding a little patch of poor



           20  grass, we thought best to stop for the night.  Supper



           21  was got, and a good meal made from our fish.  As we



           22  brought no tents, we prepared our beds on the sand.



           23            We had not long been in when we saw a body of



           24  twelve or fifteen Indians on the river making for our



           25  camp.  At first some alarm was felt, until Francisco
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            1  told us that they were Pimas.  They proved to be a



            2  party which had been engaged in hunting and fishing."



            3            I'll stop there.



            4            Jon, from that description, it said "twelve



            5  or fifteen Indians [were] on the river making for our



            6  camp."



            7            Do you know what's meant by on the river?



            8      A.    Well, he doesn't give us any other



            9  descriptions, but he says that it's -- that they're on



           10  the river.  That typically would mean that they're in



           11  the water and floating on it.  I couldn't say they're



           12  flowing along it or across from it or next to it or



           13  anything like that.  It says they're on it, so...



           14      Q.    So we don't know, based on that description?



           15      A.    It's not very specific, but it does say on



           16  the water.



           17      Q.    Okay.  But we know that the Maricopa and Pima



           18  fished with boats, and we know that they fished on the



           19  Salt?



           20      A.    That's correct.



           21      Q.    Okay.  And I'll finish that paragraph.



           22            "They were a jolly set of young men, dancing



           23  and singing while they remained with us.  I told them



           24  we would like a few fish for breakfast, if they would



           25  bring them in.  With this encouragement, they took
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            1  leave of us, promising to fetch us some in the morning.



            2  But instead of waiting till the morning, they returned



            3  to the camp about midnight, aroused the whole party



            4  with their noise, and wished to strike a bargain at



            5  once for their fish, a pile of which, certainly enough



            6  to last a week, they had brought us.  There was no



            7  getting rid of them without making a purchase, which I



            8  accordingly did, when they left, and permitted us to



            9  get a few hours' more sleep."



           10            So based on the rest of the description,



           11  Bartlett doesn't say anywhere that they did or did not



           12  use boats?



           13      A.    He does not mention boats.



           14      Q.    Okay.  And, again, based on what you know



           15  about the susceptibility of the river and historical



           16  descriptions like Bartlett described, is it possible



           17  that the Maricopa could have been using boats?



           18      A.    Putting all these pieces of information, yes,



           19  it's possible.



           20      Q.    Okay.  Just a few more questions.



           21            You were asked about -- excuse me.



           22            Dr. Mussetter talked about the Graf article



           23  yesterday.  Do you have that in front of you?



           24      A.    I do.



           25      Q.    And that's Exhibit C042 Part 366, and I
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            1  believe Dr. Mussetter talked about how, on Page 28



            2  [sic] of that exhibit by Graf, it talked about some



            3  downcutting.



            4            Do you recall that?



            5      A.    I do.



            6      Q.    Do you know what the study reach of the Graf



            7  article was?



            8      A.    Yes.  It's shown, actually, on Figure 2,



            9  which is on the second page.



           10            I'm not seeing page numbers here, actually.



           11            But it stops in the -- in Segment 6.  It does



           12  not extend all the way up to Granite Reef Dam, nor up



           13  to the confluence of the Verde River, and does not in



           14  any way include Segment 5.



           15      Q.    Okay.  And does Dr. Graf give a reason for



           16  what contributed to the downcutting on Page 128?



           17      A.    Are you looking -- oh, there's the page



           18  numbers.



           19            Yeah, he does.  In the last sentence of the



           20  paragraph, last full paragraph on the page, that



           21  gravel mines in the channel contributed to this



           22  downcutting.



           23            And, in fact, we did a comparison of bed



           24  elevations through this reach for the Flood Control



           25  District of Maricopa using 1999 detailed topography and
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            1  the 1903 topo set.  And what we found was, similar to



            2  what Dr. Graf concluded, was that the degradation was



            3  limited to the central portion of Dr. Graf's reach,



            4  right here, and upstream of the sand and gravel mines a



            5  few miles, there was no evidence of degradation since



            6  1903.



            7            So it's difficult to pin the degradation in



            8  this reach on the sediment depravation in the Salt or



            9  Verde River Reservoirs.  No doubt there is sediment



           10  impoundment there, but because there's no degradation



           11  noted in the profiles from Granite Reef on down to



           12  about the Gilbert Road alignment, at the time we did



           13  that study, it's likely that impoundment of sediment of



           14  the dams is not related to the degradation.



           15            The degradation that's here is a direct



           16  result of direct excavation of the bed by sand and



           17  gravel mining.  It is also a consequence of the



           18  channelization that's gone on of the Salt River through



           19  the Metro Phoenix area.



           20      Q.    Okay.  And that's not the area where



           21  Mr. Dimock took his boat, is it?



           22      A.    No.



           23      Q.    Okay.



           24                 CHAIRMAN NOBLE:  Mr. Slade, it's going



           25  to have to be now.
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            1                 MR. SLADE:  Okay.



            2                 CHAIRMAN NOBLE:  We'll convene again at



            3  9:00 a.m.



            4                 (The proceedings adjourned at



            5  12:16 p.m.)
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