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 1                 CHAIRMAN NOBLE:  Good morning.  Welcome
 2  to Day 4 of the Verde River hearing.
 3                 Let the record reflect the presence of
 4  Commissioner Horton, Commissioner Allen, and
 5  Commissioner Allen Noble.
 6                 And, Mr. Hood, I can see, by where
 7  you're seated, that you intend to ask Mr. Fuller some
 8  more questions.
 9                 MR. HOOD:  Thank you, Mr. Chairman.
10  Good morning, Commission.
11                 Good morning, Mr. Fuller.
12                 THE WITNESS:  Good morning.
13                 MR. HOOD:  My recollection --
14                 CHAIRMAN NOBLE:  Excuse me.
15                 MR. HOOD:  Sure.
16                 MR. CAHOY:  Mr. Chairman, if I may.
17  Chuck Cahoy for the City of Tempe, and my apologies.  I
18  just wanted to break in for a moment.  Last evening,
19  when you were talking about this afternoon and possibly
20  scheduling for the remainder of the Verde hearing and
21  the Salt, I should have mentioned, even though the City
22  is not participating in these proceedings, we will in
23  the Salt.  And I have an adjudication hearing that I
24  have to attend this afternoon, so I was going to ask if
25  the scheduling portion for the Salt could be done at
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 1  some point other than this afternoon from about 1:00 to
 2  4:00.
 3                 CHAIRMAN NOBLE:  We'll try to take it up
 4  about 11:30.
 5                 MR. CAHOY:  Thank you.
 6                 CHAIRMAN NOBLE:  Thank you.
 7                 Mr. Hood.
 8                 MR. HOOD:  Thank you, Mr. Chairman.
 9
10               CONTINUED CROSS-EXAMINATION
11  BY MR. HOOD:
12      Q.    Mr. Fuller, I think where we left things, we
13  were done talking yesterday except for one discrete
14  issue, and I think I had a question for you on
15  Slide 153 of your PowerPoint, and it related to the GLO
16  survey notes from 1873 and 1877.  Is that your
17  recollection?
18      A.    Yes.
19      Q.    Okay.  And I think my question was you've got
20  there depth approximately 2 feet, average of 3 feet,
21  and I just wanted to know what your source was and if
22  you could identify that, and you said let me look at it
23  overnight and we'll do it in the morning, and here we
24  are.
25      A.    Here we are.
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 1            Yes, I looked at the Chapter 5 of the report
 2  that we had done in 2003 on Page 5-15, and I think
 3  that's old evidence Exhibit 031.  The title of that
 4  report is Arizona Stream Navigability Study for the
 5  Verde River:  Salt River Confluence to Sullivan Lake,
 6  Draft Final Report, dated June 2003.
 7      Q.    And I think you said 5-15?
 8      A.    Page 5-15, yeah.  It's Chapter 5 on the
 9  geology.
10      Q.    And can you point me to the specific
11  language?
12      A.    Yes.  It's on Page 5-15, the paragraph that
13  has a subheading, in italics, Low-Flow Channels.  This
14  Chapter was written by Dr. Philip Pearthree and Kyle
15  House at the time.
16            And the third line says "Surveys conducted by
17  Foster in 1873 and 1877 documented a through-going
18  stream about two feet deep and 50 to 100 feet wide with
19  a sandy bottom."
20            And then a few lines down, "The Verde River
21  of the 1870's was described as a beautiful stream of
22  clear, pure water with an average width of 100 links
23  ([that's] 66 feet) and an average depth of 3 feet."
24  And it cites to Foster, 1877; see Table 5-4.
25            That was for the Segment 2, which is on the
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 1  slide labeled Segment 3 incorrectly.
 2      Q.    I'm handing you Freeport 27 in the
 3  supplemental evidence.  This is a document entitled
 4  Historical Geomorphology of the Verde River, and it's
 5  by that same Dr. Pearthree; is that correct?
 6      A.    Yes.
 7      Q.    And if you turn to Page 6, we have a
 8  paragraph towards the bottom with a similar heading.
 9  It says Low-Flow Channels.  Do you see that?
10      A.    I do.
11      Q.    And Dr. Pearthree wrote "Cadastral surveys
12  from the 1870's record evidence of a continuous
13  low-flow channel throughout Verde Valley that was very
14  similar to the modern low-flow channel of the Verde
15  River.  Surveys conducted by Foster in 1873 and 1877
16  documented a through-going stream about .5 meters deep
17  and 15 to 30 meters wide with a sandy bottom."
18            Let me break there.  .5 meters deep would be
19  about 1.5 feet; is that right, Mr. Fuller?
20      A.    A little bit more than that, but about that,
21  yeah.
22      Q.    Approximately.
23            Continuing on, "It is not clear from the
24  survey notes whether this low-flow channel was within a
25  well-defined flood channel.  The Verde River of the
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 1  1870's was described as a beautiful stream of clear,
 2  pure water with an average width of 100 links (66 feet)
 3  and an average depth of 3 feet.  The banks of the
 4  low-flow channel were estimated to be 3 feet,
 5  (consistent with the depth estimate)."
 6            Did I read that correctly?
 7      A.    You did.
 8                 MR. HOOD:  That's all I have for you.
 9  Thank you, Mr. Fuller.
10                 THE WITNESS:  You're welcome.
11                 CHAIRMAN NOBLE:  Is there anyone else
12  who has questions for Mr. Fuller?
13                 MR. MORIARTY:  Yes, if we could approach
14  on behalf of Fort McDowell.
15                 CHAIRMAN NOBLE:  Please.
16                 MR. MORIARTY:  And I hope we will be
17  very brief.
18
19                     CROSS-EXAMINATION
20  BY MR. MORIARTY:
21      Q.    Hi, Mr. Fuller.  I'm Tom Moriarty.  I'm an
22  attorney with the Fort McDowell Yavapai Nation.  This
23  is Dr. Carole Klopatek.  She works for the Nation as a
24  hydrologist or a water person.
25            One of the things, going through this entire
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 1  process, the hearings, seems to focus on the fact that
 2  the test involved that was initially announced was
 3  ordinary and natural course of the river.
 4            In the Verde Valley, from the headwaters down
 5  to the Salt River, this area of Arizona is known to
 6  have long periods of dry years, interspersed with
 7  extremely wet years.  So does that affect the ordinary
 8  and natural flow of that river during those long
 9  periods of dry years or very short wet years?
10      A.    Your question to me was do drought years
11  affect the navigability of the river or the hydrology
12  of the river?  I wasn't quite clear.
13      Q.    Hydrology.
14      A.    Oh, clearly in a drought it would affect the
15  hydrology, to some degree.
16      Q.    And would that affect navigability, to some
17  degree?
18      A.    Well, the test says, you know, barring --
19  well, you know, we're not looking -- we're looking at
20  ordinary conditions, so we're not looking at unusual
21  drought and we're not looking at flood conditions.  So
22  it seems like the test itself precludes considering
23  unusual drought years.
24      Q.    Are they unusual in Arizona, though,
25  long-term droughts?
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 1      A.    I think drought, by definition, is unusual.
 2      Q.    You also heard testimony from one of the
 3  other witnesses that the Verde River, the middle Verde,
 4  was subject to flash floods year-round.  Would that
 5  affect the navigability of the river?
 6      A.    Well, I would disagree, first of all.  I
 7  would disagree that it's subject to flash floods
 8  year-round.  I think it's possible to have flooding in
 9  any given month, and it would be higher probability in
10  some months than other months.
11            But, again, navigability is not during flood
12  conditions.  So the existence of floods, I think, is
13  kind of irrelevant, and floods are -- as I pointed out
14  in the flow duration analysis, that the period of time
15  that the river is in flood is such a small percentage
16  of the time of year, that it doesn't affect my
17  consideration of the definition of navigability.
18  Excuse me.
19      Q.    But would it affect its use as a highway for
20  commerce?
21      A.    No.
22                 DR. KLOPATEK:  Good morning, Mr. Fuller.
23                 Good morning, Mr. Fuller.
24                 THE WITNESS:  Good morning.
25                 DR. KLOPATEK:  Good morning, Members of
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 1  the Commission.  My name is Carole Klopatek,
 2  K-L-O-P-A-T-E-K.  I work directly for Fort McDowell
 3  Yavapai Nation Tribal Council, and I have a few
 4  questions for you, and I promise to be brief.
 5
 6                    CROSS-EXAMINATION
 7  BY DR. KLOPATEK:
 8      Q.    Mr. Fuller, you were part of Stantec
 9  Consulting and did a final report on small and minor
10  watercourses for Graham County, correct?
11      A.    Our firm was part of the team.  I was a
12  member of that team.  We weren't part of Stantec.  We
13  were working with Stantec.  But yeah.
14      Q.    Okay.  And on Page 3-1 of that report, it
15  says "The approach involves a multilevel screening
16  process --"
17      A.    Excuse me.  Before you go on, could I have a
18  copy so I can follow along?
19      Q.    I think you had one yesterday.
20            Okay, I'll just --
21      A.    Yeah, I gave back the exhibits, so...
22                 DR. KLOPATEK:  Is it all right if I
23  approach?
24                 CHAIRMAN NOBLE:  Sure.
25                 MR. HOOD:  Do you want a copy?
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 1                 DR. KLOPATEK:  Sure.
 2                 MR. HOOD:  Let me make sure.  There's
 3  two that are similar.
 4                 MS. HERNBRODE:  What exhibit number is
 5  that, again?
 6                 CHAIRMAN NOBLE:  Is that an exhibit in
 7  this proceeding, or has it been an exhibit in some
 8  other proceeding?
 9                 DR. KLOPATEK:  An exhibit in some other
10  proceeding, and I believe this one as well, sir.
11                 MR. HOOD:  This is a Freeport exhibit,
12  and I'll get you the number.
13                 Is this it?
14                 MS. KLOPATEK:  Uh-huh.
15                 Thank you.
16                 MR. SLADE:  What's the exhibit number?
17                 MR. HOOD:  I'll get it.
18                 THE WITNESS:  You said 3-1?
19  BY MS. KLOPATEK:
20      Q.    Uh-huh.
21            If you could please read the second sentence
22  on that first paragraph?
23                 MS. HERNBRODE:  Can you wait just a
24  moment until we have the exhibit number so that I can
25  also follow along?
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 1                 THE WITNESS:  While they're getting
 2  that, you said the second sentence of the first
 3  paragraph?
 4                 MR. HOOD:  Freeport 6, I believe.
 5                 MR. BREEDLOVE:  Pardon me, what number?
 6                 MR. HOOD:  I believe it's Freeport 6.
 7                 THE WITNESS:  You said the second
 8  sentence, first paragraph?
 9  BY MS. KLOPATEK:
10      Q.    Uh-huh.
11      A.    The one that begins with "The approach"?
12      Q.    Yes, please.
13                 MR. HOOD:  It's Freeport 5.  Freeport 5.
14                 MR. BREEDLOVE:  Do you know which number
15  from the Commission?
16                 MS. HERNBRODE:  Looks like it's XO23.
17                 MR. BREEDLOVE:  Thank you.
18                 MS. HERNBRODE:  I have it.  Thank you.
19                 CHAIRMAN NOBLE:  Is the reporter
20  confident that she has it properly identified?
21                 MS. HERNBRODE:  What would be the page
22  number, again?  I'm sorry.
23                 MS. KLOPATEK:  3-1.
24                 Are we set?
25                 MR. MORIARTY:  Everybody ready?
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 1                 THE WITNESS:  The sentence begins "The
 2  approach involves a multilevel screening process of
 3  increasing refinement designed to identify watercourses
 4  least likely to meet the statutory and legal
 5  definitions of navigability," end of sentence.
 6  BY DR. KLOPATEK:
 7      Q.    My question to you, sir, did you follow this
 8  rigorous screening process for the Verde River?
 9      A.    No.
10            This was a report on small and minor
11  watercourses.
12      Q.    Just --
13      A.    So the Verde River hadn't been addressed
14  separately.
15      Q.    That's fine.  I'm just wondering on your
16  rivers.
17            I would like to go ahead to go to your --
18      A.    I'm sorry.  Let me just clarify.  Did you say
19  did we follow this small and watercourse procedure, or
20  did we follow a rigorous procedure?
21      Q.    This rigorous procedure that you followed
22  here.
23      A.    Okay.  No, the Verde River was done outside
24  of this process.  It had been done already.
25      Q.    Thank you.
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 1            I would like to turn to Page 159 from your
 2  presentation from yesterday, please.  Slide 159.
 3            I just have a couple questions on this slide.
 4  In regard to the gaging stations on the left-hand side,
 5  could you let me know or let us know why you chose
 6  these particular gaging stations?
 7      A.    They were US -- yes.  The reason we chose
 8  these gaging stations is that they were USGS gaging
 9  stations.  They had relatively long-term records.  The
10  data were available.  And in the case of the McDowell
11  one, we were using the records prior to the dams.
12                 DR. KLOPATEK:  May I approach?
13                 CHAIRMAN NOBLE:  Yes.
14                 MS. HERNBRODE:  Is this an exhibit?
15                 DR. KLOPATEK:  This is an exhibit that
16  we are going to be entering into our brief.  It's a --
17  BY DR. KLOPATEK:
18      Q.    This is Fort McDowell 1.
19            Would you say this is an adequate
20  representation of all of the gaging stations along the
21  Verde River?
22      A.    And by this, you're referring to the first
23  page, the second page, or the whole thing?
24      Q.    The second page, which has the Verde River
25  basin.
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 1      A.    Yeah, I see that that list also extends to
 2  the third page of what you've given, which isn't
 3  paginated, but the top of the page references the
 4  Tangle Creek gage.
 5            Yeah, I think those are all the currently
 6  active gages as of the date of whenever this was
 7  printed.
 8      Q.    This was printed last night at midnight.
 9            Did you use the information here, and did you
10  go ahead when -- when you received this data, could you
11  explain how you used this data, just briefly, and why
12  you presented this data?
13      A.    Okay, you said this data here, and you're --
14      Q.    This data in terms of this chart.
15      A.    Okay, so we're back on Slide 159.
16      Q.    159.
17      A.    How did I use this data or --
18      Q.    What was the purpose of this slide, of this
19  data?
20      A.    Was to try to give a representative flow data
21  for the Verde River.
22      Q.    And I want to discuss for a minute about you
23  used the data that's on Page 159 to go ahead then on
24  Page 160, which is the next slide, you used the data
25  from that chart to go ahead to make this graphic; is


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 857


 1  that correct?
 2      A.    No.
 3      Q.    Where did you -- how did you use to get this
 4  graphic?
 5      A.    Those are -- when you say this graphic,
 6  you're referring to Slide 160.
 7      Q.    160.
 8      A.    And the graph on Slide 160 is a plot of the
 9  monthly average flow rates as reported at the five
10  gaging stations that are listed there.
11      Q.    So the data, the raw data, that came from
12  those gaging stations, from these five gaging stations,
13  went to make the graphic in 160, on the one behind you.
14      A.    So the data that were used to create the
15  graphic on 160 were from, I believe, Pope, et al.
16  That's a USGS Water Resources Investigation Report
17  that's cited in our documents.  That's just a
18  publication by the U.S. Geological Survey or it's -- I
19  think it's like Summary of Gage Data or some such
20  title, something like that.
21      Q.    So the data represented on Slide 159 is not
22  represented on Slide 160?
23      A.    On Slide 159, what you see there are the
24  titles of the gages; the segment that they correspond
25  to, which, of course, as we've already discussed, is
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 1  off by one; the average annual flow rate; the median or
 2  Q50, as Mr. Hood was referring to it yesterday,
 3  discharge; and the Q90 flow rate; as well as the gage
 4  period for which those data represent.
 5            That's average annual, median, 90 percent.
 6  Some people like to think of it as a proxy for base
 7  flow.
 8            On the next one, on 160, those are monthly
 9  data.  On 159 there are no monthly data showed there.
10  So I'm just parsing the data in two different ways.
11      Q.    But the data originally came from the gaging
12  stations listed on 159, on Slide 159.  The gaging
13  stations from Paulden to McDowell that you have listed
14  were generated to make Slide 160?
15      A.    Yes.
16      Q.    Yes.
17      A.    That's all USGS data.  Is that what you're
18  asking me?
19      Q.    Yes.
20                 COMMISSIONER ALLEN:  Pardon me.  I have
21  a question.
22                 Did you not sometime in the past say
23  that the flow rate was at the 10 percent level, not the
24  90 percent level?
25                 THE WITNESS:  Yeah, I get those confused
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 1  quite often, as I mentioned the other day, Commissioner
 2  Allen.  Excuse me for not addressing you properly.
 3                 Yeah, I get those backwards.  And I went
 4  back that night and I checked, and consistently through
 5  the report we're calling the Q90 the base flow and the
 6  Q10 the higher flow.
 7                 So I had confused myself once again.
 8  Sorry if I passed my confusion along.
 9                 COMMISSIONER ALLEN:  Okay.
10  BY DR. KLOPATEK:
11      Q.    On Slide 159, if we could look on the
12  right-hand side, in the gaging periods, there are
13  significant gaps in data; would you agree, yes or no,
14  in terms of the dates?
15      A.    There are chronological gaps in when the data
16  were collected, yes.
17                 DR. KLOPATEK:  May I approach?
18                 CHAIRMAN NOBLE:  Yes.
19                 MS. HERNBRODE:  Is this another new
20  exhibit?
21                 DR. KLOPATEK:  This is another new
22  exhibit, Fort McDowell 2, which we'll be going ahead
23  and presenting as evidence in our brief.
24  BY DR. KLOPATEK:
25      Q.    Well, from your Slide 159, based on your gage
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 1  record, on the information I just handed you, which
 2  goes from Paulden to McDowell, I followed the line of
 3  thought between Paulden and McDowell and put from 1889
 4  to 2015 a record of where data exists.
 5      A.    That wasn't a question.
 6      Q.    But that's what I put before you.  Do you
 7  agree?
 8      A.    Only you can testify as to what you did.
 9  I'm --
10      Q.    Can you see that that's what this represents;
11  that they are based on your gage period in the slide --
12      A.    This is your technical analysis that you're
13  asking me questions about that you just handed to me.
14      Q.    No, this just is from the gaging period, I've
15  transferred over your data into this table, into this
16  graphic.
17      A.    And you're saying this is -- the lines
18  represent the gaps?
19      Q.    The lines represent the times of which the
20  gaging stations are recorded on your table on 159 as
21  the year period --
22      A.    From my quick review, they appear to be.  I'm
23  having trouble with the color separation here.  They
24  seem about right, yeah, I think.  Yeah, okay.
25      Q.    Do you agree that over a centennial period of
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 1  the recorded history for streamflow, that decadal
 2  events that would occur over, say, definitely, a
 3  ten-year period, a major event, would have an impact on
 4  streamflow?
 5      A.    The question you asked me is would a decadal
 6  event --
 7      Q.    Something that occurred over a ten-year
 8  period.
 9      A.    And by a decadal event, so you're talking
10  about a fluctuation in climate that would influence
11  streamflow on a decadal scale, is that what you're
12  asking me?
13      Q.    Over, say, a period of a hundred years, would
14  you say a decadal event, something that happened over a
15  ten-year period, a major event that occurred over a
16  ten-year period, would that influence or have an
17  influence over findings of streamflow?
18      A.    Wow, that's a difficult question.  I mean I
19  understand what decadal cycles are and decadal analysis
20  and whatnot, but you're saying an event as it relates
21  to streamflow.
22            I'm not aware of any 10-year events.  But I
23  am aware of 10-year cycles in climate.  And if I
24  think -- I'm trying to help answer this question and
25  move us along here, but there are cycles that are on
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 1  decadal scales, which may or may not be 10 years.
 2  They're just -- you're talking about a longer term than
 3  an annual fluctuation and not as long as a centennial
 4  or millennial scale.
 5            So, yeah, there are periods of time where
 6  there are higher and lower flow over the course of
 7  time, yeah.
 8      Q.    So going back to this graphic that I just
 9  handed you, how is the 1950s represented, the drought
10  period from the 1950s and the drought period that we're
11  currently under, represented in this graphic?
12      A.    First of all, let me point out that I didn't
13  select these time periods.
14      Q.    I know.
15      A.    These are the data sets that the USGS has
16  collected.  These are the data that are available.
17      Q.    I realize that.
18      A.    If I were king of the world, I would have
19  made the USGS start back in the 1700s and they would
20  have collected every day perfectly, but that's just not
21  what exists.  So this is what exists.
22            So to your question as to what is in the
23  '50s, looks to me like the Tangle Creek gage had some
24  data around the '50s.  But I think there would be some
25  others who would quibble about your definition of when
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 1  droughts occurred.  But to your direct question, the
 2  1950s on your graph here, as you've portrayed it, looks
 3  like Tangle Creek has data.  And that may be the only
 4  one.
 5      Q.    So certainly not representative of what
 6  happened over the entire Verde River?
 7      A.    Oh, I would disagree.  I would say that these
 8  are pretty representative of what happened over the --
 9      Q.    1950s?
10      A.    Of the 1950s, if we were doing an analysis of
11  what the 1950s looked like, we would rely solely, I
12  guess, on the Tangle Creek data and perhaps other
13  sources, like tree rings and things like that.
14                 DR. KLOPATEK:  May I approach?
15                 CHAIRMAN NOBLE:  Yes.
16                 DR. KLOPATEK:  This is Fort McDowell
17  evidence to be entered in as No. 3.
18                 CHAIRMAN NOBLE:  Are these numbered?
19                 DR. KLOPATEK:  It would be Fort
20  McDowell 4.
21                 CHAIRMAN NOBLE:  3?
22                 DR. KLOPATEK:  3 and 4.
23                 MR. HELM:  Could we have the number that
24  you're using, Counsel?
25                 CHAIRMAN NOBLE:  Which number do you
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 1  want on the black one?
 2                 DR. KLOPATEK:  Fort McDowell 3 and 4.
 3  The black cycle map will be 3.
 4                 CHAIRMAN NOBLE:  And the red will be 4.
 5                 DR. KLOPATEK:  Will be 4.
 6                 CHAIRMAN NOBLE:  Thank you.
 7  BY DR. KLOPATEK:
 8      Q.    If I can call your attention to the USGS
 9  gaging station Verde River near Clarkdale; also, Verde
10  River near Camp Verde.
11      A.    You didn't give me -- oh, you did, on the
12  back.  Sorry.
13            Clarkdale and Camp Verde?
14      Q.    Yes.
15            How is the data gap represented?
16      A.    The data gap that you just gave me
17  represented -- how is it represented?
18            The data gap is represented as a data gap.
19  There's a squiggly line that show the annual
20  fluctuation during the periods of record, which on the
21  Camp Verde gage appear to end around the mid 1940s and
22  pick up again after 1988 on the Camp Verde gage, and on
23  the Clarkdale gage the data end, it looks like, around
24  1920 or so and pick up again after 1964.
25      Q.    Okay.  If you could go ahead and turn to your
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 1  Slide 160.  How do you account for data gaps in this
 2  analysis?
 3      A.    I think I've answered this question already,
 4  and I've told you that these are the data as published
 5  by the USGS.
 6      Q.    But where do you reference, within this
 7  document, in regard to this particular diagram, that
 8  there is data gaps?
 9      A.    Well, in the report that this is the update
10  for, that we've talked about quite a bit, in the
11  hydrology chapter, which I think is Chapter 7, it
12  discusses the source of the data; and as you yourself
13  have pointed out on Slide 159, in the last column
14  there, it tells you the period of the gages.
15      Q.    But where on this graphic do you specifically
16  have a sentence in regard to the data gaps in regard to
17  the table that's on -- or excuse me, the figure?
18      A.    Do you see a sentence there?  I don't have
19  one.  I mean --
20      Q.    That's my point, sir.
21            If you can go ahead and look for the Verde
22  River Basin Tangle Creek, I would just like you to go
23  ahead and I would like you to read on the very bottom
24  of that graphic what the red line means.
25      A.    Estimated mean -- daily mean discharge.
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 1      Q.    What is the difference between the red versus
 2  the blue data?
 3      A.    According to this, it says it's estimated
 4  versus what's called the daily mean discharge.
 5      Q.    So one is recorded and one is estimated?
 6      A.    Yes.  And I'm not sure exactly what the
 7  context of the estimated means.
 8      Q.    But this was in -- this gaging station was in
 9  your table?
10      A.    This gaging station was in my table, yes.
11      Q.    Thank you.
12                 DR. KLOPATEK:  That's all I have at this
13  time.
14                 MR. MORIARTY:  And that's all Fort
15  McDowell has.
16                 CHAIRMAN NOBLE:  Are there any other
17  questions for Mr. Fuller?
18                 Yes, Mr. Helm.
19                 MR. HELM:  Just a couple.
20
21                    CROSS-EXAMINATION
22  BY MR. HELM:
23      Q.    Good morning, Mr. Fuller.
24            I'll try to make this short and sweet.  I
25  have what are really just two questions, I think, but I
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 1  always like to protect myself by saying a few.
 2            The first question is that your -- based on
 3  your testimony here, the work you've done over the last
 4  25, 30 years on this river in these proceedings and the
 5  work that the other experts did that you're here
 6  testifying about, to shorten up the string of expertise
 7  that needs to come before us, is there any doubt in
 8  your mind that the five segments that you have
 9  classified in your work are susceptible -- were
10  susceptible to navigation on or about the date of
11  statehood, State of Arizona?
12      A.    No.
13      Q.    The same question with respect to actual
14  navigation.  Is there any doubt in your mind that on or
15  around the date of statehood, the Verde River had been
16  navigated, as that term is used in the court cases that
17  you have read that are applicable to these hearings?
18      A.    I would say for Segments 2 through 5, I have
19  absolutely no doubt.  We don't have any recorded
20  historical documentation of downstream or stream
21  navigation in Segment 1.
22                 MR. HELM:  Thank you.  That's all I
23  have.
24                 CHAIRMAN NOBLE:  Any other questions?
25                 Commissioners?
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 1                 (No response.)
 2                 MS. HERNBRODE:  We do have some
 3  redirect, but I would like about five minutes with my
 4  witness to see if I can cut that back, when you're
 5  ready for that.
 6                 CHAIRMAN NOBLE:  All right.  You need a
 7  break of five minutes, is that what I understood?
 8                 MS. HERNBRODE:  I would love a break of
 9  five minutes to just consult with Jon about whether I
10  need to ask him a few things.
11                 COMMISSIONER HORTON:  Mr. Chairman?
12                 Would you repeat that last statement
13  about Segments 3 through 5?  Did you say it was
14  navigable or was not?
15                 THE WITNESS:  Oh, I believe that
16  Segments 1 through 5 are navigable.  The latter
17  question -- did you want the latter question or the
18  first question?
19                 COMMISSIONER HORTON:  Both.
20                 THE WITNESS:  Okay.  The latter question
21  he asked me regarding actual historical navigation in
22  those same segments; and I said that we have historical
23  documentation of trips that occurred in Segments 2
24  through 5, but not in 1.  We have some accounts of some
25  kinds of boating in Segment 1, but not downriver
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 1  boating.
 2                 COMMISSIONER HORTON:  Thank you.
 3                 CHAIRMAN NOBLE:  Okay.  We'll take a
 4  five-minute break.
 5                 (A recess was taken from 9:35 a.m. to
 6  9:44 a.m.)
 7                 CHAIRMAN NOBLE:  Let the record reflect
 8  the presence of the three Commissioners.
 9                 Ms. Hernbrode, you have taken on the
10  appearance of Mark McGinnis.
11                 MR. MCGINNIS:  She's gone way downhill
12  over the break, hasn't she?
13                 CHAIRMAN NOBLE:  The ghost of Christmas
14  past.
15                 Mr. McGinnis, we understand you might
16  have a few more questions for Mr. Fuller.
17                 MR. MCGINNIS:  Hopefully just one, to
18  follow up on one of the questions Mr. Helm asked.
19                 CHAIRMAN NOBLE:  Please go forth.
20
21                 FURTHER CROSS-EXAMINATION
22  BY MR. MCGINNIS:
23      Q.    Mr. Fuller, it was my understanding Mr. Helm
24  just asked you whether you had any doubt whatsoever
25  whether the Verde River was susceptible to navigation
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 1  on the date of statehood.  Is that the way you
 2  understood his question?
 3      A.    No, I don't recall him saying the date of
 4  statehood, but maybe -- here he is standing up.  Maybe
 5  he can clarify.
 6                 MR. HELM:  That wasn't my question.  I
 7  asked the date of statehood or around the time of
 8  statehood.
 9                 MR. MCGINNIS:  Okay.  That wasn't -- I'm
10  asking the witness a question.
11  BY MR. MCGINNIS:
12      Q.    So what was your understanding of his
13  question?
14      A.    I understood it to be as of the time of
15  statehood.
16      Q.    So is it your opinion, as you sit here today,
17  that the river was navigable on February 14th, 1912?
18      A.    Yeah, I would believe so, yeah.
19      Q.    Do you have any data whatsoever about flows
20  on February 14th, 1912?
21      A.    I would have to go back and look through the
22  report one way or the other; but I know that there are
23  probably parts of the river that don't have flow data
24  on that date, again.  But it may or may not.  I'll go
25  back and look through the report, if you like.  It's
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 1  right here.
 2      Q.    And Mr. Helm's question related to every
 3  segment, right?
 4      A.    Segments 1 through 5, I believe.
 5      Q.    2 through 5, I think.
 6      A.    He said --
 7      Q.    No, 1 through 5.
 8      A.    Yes.
 9      Q.    Okay.  So do you have an opinion, as you sit
10  here today, to a reasonable degree of scientific
11  certainty, that every segment of the Verde River,
12  1 through 5, was navigable on February 14th, 1912?
13      A.    Yes, I do.
14      Q.    And what's the basis for that opinion?
15      A.    Oh, my goodness.
16      Q.    On that day.
17      A.    On that day?  Oh, just expectations of what
18  Februarys typically looked like.
19      Q.    So if your report back in 2003 said that
20  February 1912 had flows well below the long-term
21  average rates, would that affect your opinion?
22      A.    No.
23                 MR. MCGINNIS:  Okay.  Thank you.  That's
24  all I had.
25                 CHAIRMAN NOBLE:  Oh, you're looking more
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 1  like your old self.
 2                 MS. HERNBRODE:  Well, thank you,
 3  Mr. Chairman.
 4                 CHAIRMAN NOBLE:  Your young self, I
 5  should say.  I'll get myself in real trouble.
 6                 MS. HERNBRODE:  I feel like I'm getting
 7  older every day up here.
 8                 COMMISSIONER ALLEN:  So do we.
 9                 CHAIRMAN NOBLE:  No, let's correct the
10  record.  We do not feel like you're getting older every
11  day.
12                 MS. HERNBRODE:  You've been married a
13  long time, Mr. Chairman, haven't you?
14                 All right, well, I'm going to try to get
15  this done before you get too much older,
16  Mr. Commissioners.
17
18                   REDIRECT EXAMINATION
19  BY MS. HERNBRODE:
20      Q.    Joy Hernbrode for the State of Arizona,
21  again.
22            Hello, Jon.
23      A.    Hello, Ms. Hernbrode.
24      Q.    You can call me Joy.  All right, we meet
25  again.  I just have a few questions.  Hopefully we will
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 1  get through them fairly quickly.
 2            When you do a trip on the Verde, how many
 3  miles per day do you do?
 4      A.    It depends on what my objectives are.  Like
 5  sometimes I'll take a group of people out and we'll do
 6  what we call a Verde Daily from the White Bridge down
 7  to Beasley, which is about 10 miles.  And that's just
 8  the -- that's the distance because that's where I
 9  shuttle.
10            If I'm doing a through trip, I plan on doing
11  at least 20 miles a day.  I've done more than that.
12  I've done Perkinsville to Sycamore, past Sycamore
13  Canyon in a single day.  I've done Childs to Sheep's
14  Bridge, which is about 35 miles, I believe, somewhere
15  in that neighborhood, in a day.
16            So I tend to get up in the morning, eat
17  breakfast, and paddle.
18            Most people out on the river, I find, are
19  taking their time and they go shorter.  And they read
20  the guides, and the guides talk about, well, you should
21  plan on X number of miles a day, and I think the
22  assumption there is that they're going to have a
23  leisurely breakfast and sit around and warm up and have
24  a long lunch and go for a side hike and things like
25  that.
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 1      Q.    You've boated with Don Farmer?
 2      A.    I have.
 3      Q.    He likes to do those kind of take your time
 4  trips?
 5      A.    He does.
 6      Q.    He whines a little bit about boating with
 7  you.
 8      A.    Yes.  He thinks I'm missing the point.
 9      Q.    Yeah, right.
10            Mark asked you a lot of questions about your
11  opinion on Segment 0-B, and I think the implication
12  from those was that you somehow changed your opinion as
13  a result of SRP's briefs or the other briefs on the
14  Gila.
15            So I'm just going to ask you straight out,
16  was the reason you thought 0-B was a little more
17  navigable between your earlier PowerPoint and your
18  PowerPoint you presented this week because of those
19  briefs or some other reason?
20      A.    Some other reason.  It was definitely not
21  because of the briefs.
22      Q.    What was it?
23      A.    I went out there.
24      Q.    You field-checked your work?
25      A.    I did, yeah.
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 1      Q.    All right.
 2      A.    And I saw something different than I had seen
 3  in the guides and whatnot.
 4      Q.    And that was?
 5      A.    Particularly the Williams Guide.  He talks
 6  about dragging and, you know, the obstacles and
 7  whatnot.  And when I got out there, I was very
 8  pleasantly surprised.  It was an easy paddle.
 9      Q.    Didn't cause you to determine that the river
10  was navigable, but it caused you to think there were
11  more times of year that you could get a boat down it?
12      A.    Yeah, there are other factors involved, yeah.
13      Q.    All right.  Okay, I'm going to ask you to try
14  to pull up my first slide there.  As opposed to making
15  some copies, I am -- I know we're trying to be exact
16  here.  So this is out of the Gila transcript, which I
17  recognize is not in evidence, but Mr. McGinnis read you
18  some portions of this, and --
19                 MR. MCGINNIS:  I don't think that's
20  correct, but I don't have any problem with that.
21                 MS. HERNBRODE:  Okay.  I'm sorry.  You
22  read some portions and asked him about it.
23                 MR. MCGINNIS:  I don't recall reading
24  any portions of the Gila transcript, and I don't think
25  I have it with me.
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 1  BY MS. HERNBRODE:
 2      Q.    Okay.  I apologize then.  I was having a
 3  moment where I was wishing I was drinking more water or
 4  something.
 5            So you were asked some questions in the Gila
 6  River about your standard in terms of boating, and this
 7  is Page 360 from the Gila transcript for those who want
 8  to look it up later.
 9            Did you ever say that your standard for
10  navigability is that you can get a boat down it?
11      A.    I believe I said that that was informative
12  for me, but that was not my sole standard, no.
13      Q.    Okay.  You can get rid of that one.
14            There's been some discussion about inflatable
15  kayaks drawing less water than canoes and about hearing
16  canoes scraping over the rocks.
17            Do you have a different opinion about the
18  draw of these two boats?
19      A.    I do, yeah.  And that kind of surprised me.
20  I think it was Mr. Lynch who was testifying on that on
21  Monday.
22            My experience is completely different with
23  that.  I've done a number of canoe trips where some of
24  the paddlers were in inflatable kayaks or IKs or
25  duckies, and I would say routinely the canoes have much
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 1  less problem.  It's a much faster boat.  I'm always at
 2  the bottom waiting, and they get stuck on things that I
 3  go through with no problem at all.  My experience is
 4  that the duckies draw more and they're stickier on the
 5  rocks.  So that's just been my experience.
 6            In fact, I have had discussions specifically
 7  about the Verde River.  Some friends of mine had done
 8  the Beasley to Gap Creek run, and they had done it at,
 9  I think, 390 and said, oh, it was terrible, and we were
10  dragging, we were dragging all the time.  And I
11  thought, well, boy, that doesn't sound very good at
12  all.  And I went out there at 190 in a canoe and had no
13  trouble whatsoever.
14            So I think it goes to paddling skill, but,
15  also, to the type of boat.  Canoes are just much lower
16  draft, easier to get down a river.
17      Q.    You've had an IK follow you on the exact same
18  path or you follow an IK where the IK got hung up and
19  you didn't?
20      A.    Always.
21      Q.    But you would agree that if you were going to
22  run a commercial operation where you were putting
23  people with no experience in it, IKs are pretty
24  indestructible and foolproof?
25      A.    Yeah, you would be surprised what fools can
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 1  destroy; but, yes, that is the boat for beginners.
 2  That they're harder to fall out of; they're easier to
 3  get back into.
 4      Q.    We have had some discussion about the various
 5  boating guides and the location of various rapids.
 6  Rapids change over time, right?
 7      A.    Yes, they do.
 8      Q.    Some go away and some show up?
 9      A.    Yes.
10      Q.    So it's fair to say that there were likely
11  rapids on the Verde, and they were likely similar to
12  the rapids we see today during historic times, although
13  possibly not in the same exact locations?
14      A.    Well, I would say that if we had a time
15  machine and we went back to 1912, we would see most of
16  the rapids that we see today, but not all.  And there
17  might be some that we would go around a bend expecting
18  to see one and it wouldn't be there, and we would come
19  around a bend not expecting to see one and there might
20  be one.
21            But rapids form in particular locations for
22  geologic and hydraulic reasons, so there are reasons
23  that they're there; but they do change.
24      Q.    We're not arguing.  The Verde Falls would
25  still be there?
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 1      A.    Yes, and the Verde Falls is a
 2  bedrock-controlled rapid.
 3      Q.    And in its ordinary and natural condition, of
 4  course, there wouldn't be the hazards created by man,
 5  the dams and stuff?
 6      A.    That's true.
 7      Q.    You knew Mr. Slingluff?
 8      A.    I did.
 9      Q.    Did you ever talk to him about canoes?
10      A.    I did.
11      Q.    Coleman canoes?
12      A.    I did.
13      Q.    What did he say?
14      A.    I met Mr. Slingluff in the process of doing
15  the work the first time around on the Verde.  He was
16  one of the witnesses and one of the people we talked
17  to, because he had written the Verde River Guide, so I
18  was interested in finding out from him.  That was prior
19  to any of my through trips on the Verde; you know, what
20  it was like.
21            And so we sat down and talked, and I was
22  renewing my interest in canoeing from when I grew up.
23  And so I said, Jim, I'm thinking about buying a canoe
24  and I've been looking in catalogs and whatnot.  This is
25  not much internet at that time.
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 1            So I said, you know, canoes are kind of
 2  expensive.  The ones I'm seeing, the good ones look
 3  like they're $1,100, $1,500 and up.
 4            And he said, buy a Coleman, Jon.
 5            And I said, but Colemans are not good canoes.
 6  You know, they have a keel down the middle of them.
 7  They have this aluminum shaft in the bottom.
 8            And he goes, Jon, the Coleman canoes, you can
 9  buy the whole setup for 300 bucks.  Try it.  If you
10  don't like it, you can sell it used for 300 bucks.  You
11  buy an expensive canoe, a nice canoe for 1,500 bucks,
12  you try it, you don't like it, you can sell it for 300
13  bucks.
14            So I took his advice and I bought a Coleman,
15  and I took it on the Verde and I took it on the Gila,
16  and he was right.  They're a not particularly graceful
17  craft.  They're tough to turn.  They're not so bad for
18  going straight.  They have big and wide and flat bombs
19  with a keel, and so they're nice for sitting in the
20  lake, and they don't tip when you get tipsy, I think is
21  one of their appeals.  Not so much for me, but for
22  some.  But not very graceful.
23            Got into a nicely designed boat, and it made
24  a world of difference.  So, but that was my discussions
25  with Jim Slingluff about canoes.
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 1      Q.    And those two designs of canoes, the lake
 2  canoe and the river canoe, those designs have been
 3  around since well before Arizona statehood?
 4      A.    Oh, yeah.  Yeah.  If you read the history of
 5  canoes, canoes vary in shape and geometry and materials
 6  in different areas.
 7            So, you know, back in the Northeast, where
 8  you have birch bark canoes, the birch bark canoe people
 9  can tell which tribe made which, and they made their
10  particular styles to suit their particular rivers; you
11  know, how shallow they were and how rocky they were,
12  whether they were needing to do a lot of fast water or
13  slow water.
14            That's the nature of canoe design, is you
15  have a particular river or use you want to use, and you
16  modify it to fit that use.
17      Q.    Mr. Slingluff testified before this
18  Commission last round of hearings, did he not?
19      A.    I think it was the first round of hearings.
20  I don't -- did he come to the -- yeah.  Okay, 2005 he
21  was there?  All right.
22      Q.    I won't ask you any more questions about
23  that.
24            So by 1912, was the canoe an outdated mode of
25  transportation for commerce?
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 1      A.    Oh, no.  Canoes were still used.
 2      Q.    How do you know?
 3      A.    I used them.
 4      Q.    Were they advertised for commercial use in
 5  hunter-trader-trapper magazines in 1912?
 6      A.    Yes.  We submitted a bunch of evidence in
 7  conjunction with our boating report that's currently in
 8  evidence.  In 1912 there were -- in those magazines for
 9  trappers and hunters and explorers and whatnot, they
10  describe these low-draft boats, and this is where you
11  can get to areas in shallow water, and they're
12  specifically designed for those purposes, yeah; and
13  they were available via Sears and Wards and whatnot.
14      Q.    And Mark asked you a bunch of questions about
15  decades and uses of canoes and stuff like that.  Was
16  there a commercial trip using a flatboat on the Verde
17  in the 1930s?
18      A.    Yes, there was.
19      Q.    And were there likely other commercial uses
20  of the river up -- or were there other commercial uses
21  of the river up to the date of statehood?
22      A.    Yes.
23      Q.    Okay.  Mark asked you about something that
24  you didn't think you had a chance to completely answer,
25  and that was why you said the river was braided before
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 1  and not now.  So let's get the complete answer.
 2            You said before the river was braided.
 3  You're saying it's not braided now.  Why is that?
 4      A.    Oh.  I can't imagine when I said the Verde
 5  River was braided.  No, we have historical -- in the
 6  past in navigability reports we would make comments
 7  about the river corridor being braided.  And, yeah,
 8  thank you for reminding me about this.
 9            And so why did we change our mind.  We never
10  really changed our mind.  So it was a question of, what
11  was going on is I'm a flood geomorphologist.  I think
12  about the river corridor as a whole.  So when we
13  describe the river corridor, we're just making this
14  general description of here's what the river looked
15  like.
16            It never really occurred to us that somebody
17  would say, oh, well, they said the river was braided,
18  and then make the next step and say, well, braided
19  rivers can't be navigated.
20            So that's just not the case.  First of all,
21  that braided rivers can be navigated, and we had lots
22  of testimony on that, as a matter of fact.
23            So we felt like because that kept coming up
24  and up and up, the braided river thing, over and over
25  again, that we needed to clarify, first of all, what we
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 1  said.  And what we said was that there's this
 2  compound -- that when we talked about the braided
 3  river, we're talking about the compound channel; and
 4  that's why in the presentations that I've given I've
 5  tried to clarify that, what we meant, what we mean.
 6            So it's not a change of opinion.  It's just
 7  the description of the navigable channel as opposed to
 8  the river corridor.  That's the story there.
 9      Q.    Can you pull up your Slide 20?
10            All right.  We had a long discussion about
11  braiding in high flows and some pairing of these
12  slides, which I don't want to pair the slides.
13            Can you talk about the bankfull concept and
14  braiding?
15      A.    Yeah.  Bankfull concept is -- well, it's been
16  around for a long time, and the concept is, is there's
17  a discharge, a frequency of discharge that shapes the
18  main channel.  And in recent years a lot of folks have
19  decided to call this the bankfull discharge because
20  it's about the point that the main part of the channel
21  fills up with water, and it's because the water is in
22  there most frequently, that's where most of the
23  geomorphic work, if you will, gets done, the moving of
24  water and sediment, so that kind of shapes the channel
25  and that's where most of the waters convey.  That's
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 1  what the bankfull concept is.  Previously that went by
 2  other names, but that's basically the concept.
 3            Flows that go above bankfull are less
 4  important in shaping the geometry of that main channel.
 5  They don't occur very often and they don't last very
 6  long.
 7      Q.    In February, is the flow of the Verde likely
 8  to be outside of that bankfull area the whole month?
 9      A.    No.
10      Q.    Couple days?
11      A.    Yeah, more likely a couple of days; possibly,
12  in some years, a couple of weeks.  It would be up for a
13  short period of time and then back down.
14      Q.    And so you might see braiding for that short
15  couple of days to weeks?
16      A.    When flow gets outside the main channel,
17  you're more likely to see something that I would call
18  consistently braided.  And then, again, I think as
19  Commissioner Allen pointed out, so you get even higher
20  flows, then everything becomes inundated and it no
21  longer has a braided character.
22      Q.    The range estimated -- and I'm not a
23  hydrologist, so I hope I'm doing this right.
24            The range estimated by the other experts for
25  ordinary and natural conditions of the Verde is
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 1  somewhere, I think, in the 90 to 150 additional cfs
 2  range.  Is that enough water to change the channel
 3  pattern of the Verde from what we see today to a
 4  braided channel?
 5      A.    No.
 6      Q.    All right.  You were asked about the time
 7  period for susceptibility for navigation.  Basically,
 8  did you study how many days per year you would need to
 9  be able to navigate on the river in order to have a
10  successful commercial business; and I think you
11  answered no to that question.
12            Did you look at how many days per year you
13  can put a boat on the Verde?
14      A.    Yes.
15      Q.    And can we turn to some of those slides and
16  run through that real quick?
17      A.    Yes, we can.
18            I think you recall that in each of the
19  segments, I went through a summary of percent of time
20  that's boatable by different types of boats, and I
21  listed specifically canoes and flatboats.  And I don't
22  know that we need to look at that for each of the
23  segments.  This one happens to be in Segment 2, and the
24  source of those data sets were from a combination of
25  the rating curves and the hydrologic data.
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 1      Q.    So you kind of presented the information two
 2  ways; one in this percentage of time and number of days
 3  per year, and then I believe in a graph with the little
 4  boats on it?
 5      A.    Yeah, and that's what I was -- do you want to
 6  see that?  I'm looking for it right now, but I'm trying
 7  to remember which page it was on.  A really crack
 8  attorney would have had that for me.
 9      Q.    I recognize that, and I apologize for not
10  being a really crack attorney.
11            Nonetheless, most of the time the Verde is
12  boatable by canoes and flatboats?
13      A.    It's right there.
14            Yes.  Oh, yes.  Yeah, and we heard that, and
15  I think that's confirmed by the testimony that we heard
16  earlier this week from Mr. Lynch and Mr. Farmer, who go
17  out there and at base flow conditions, and that's been
18  my own experience as well.
19      Q.    Similarly, Mark asked you about a
20  businessman's choice if three-quarters of the
21  deliveries were successful.  Is that really the right
22  question for navigability?
23      A.    No.  I think there's a couple of things to
24  add into that discussion there that he didn't
25  specifically ask me about, so I didn't specifically
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 1  answer.
 2            So one is, you know, the three-quarters or
 3  whatever the percentage was based on the
 4  success/failure rate of the Verde here.
 5            So I think, first of all, you need to look at
 6  that in context and say, well, of the failures, maybe
 7  that's a separate discussion we want to have, is, you
 8  know, why did people fail.  And I would suggest that
 9  they failed because they picked the wrong boat, they
10  were inexperienced.  And I think there were clues in
11  the accounts that we have that will tell you that they
12  were inexperienced.
13            For instance, when I first read about the
14  guys in the iron boats who said that they were going to
15  go down from Camp Verde in iron boats in seven days and
16  they were going to hunt and fish, I thought that's
17  moving pretty fast and, really, iron boats in May?  I
18  mean that's -- based on my experience in the river,
19  that's not what I would have chosen to do.
20            Similarly, the guys that crashed their boat
21  somewhere along there and they walked barefooted into
22  Mesa, you know, they made some rooky errors too to tell
23  you that they didn't have much experience.  Like,
24  number one, I think Don Farmer told us, you know, he
25  always ties his stuff in.  And I think that's a general
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 1  rule when you're on the river; you tie the stuff that
 2  you don't want to lose in your boat.  I think one of
 3  the guides we looked at actually had that line in
 4  there.  I don't know if it's something Slingluff would
 5  say.
 6            And then just sitting barefoot in your boots,
 7  in your boat, that's just a classic no-no.  You never
 8  know when you need to jump out, and it's good to have
 9  protection on your feet.  So those guys shouldn't have
10  had to walk barefoot.  So it tells you that they're not
11  experienced boatmen; and the fact that not experienced
12  people have some problems, maybe that's not the best
13  measure of success.
14            And I would point to the Day brothers, who
15  seem to have done it annually, and, you know, their
16  descriptions of the river don't have anything to do
17  with hazards or anything.  They were just talking about
18  the call of the river and the limpid waters and that it
19  was a pleasant journey, and they planned to do it
20  again.  So they were five for five.  That's a better
21  success.
22            But, again, I don't think that -- also, the
23  question you asked me about, you know, if delivery were
24  based on a lower percentage than a hundred percent,
25  would you make that choice; and I don't think that's
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 1  really the navigability question.  It's, you know,
 2  could it be used, is it susceptible to be used, and was
 3  it used.  That's really the question, so...
 4      Q.    And if you're a commercial boater, you're
 5  going to -- or you need to run a commercial load on the
 6  river, you're going to talk to people and find out what
 7  the right kind of boat is, get somebody who has some
 8  experience on the river, maybe hire Mr. Day to take
 9  your first couple of trips down, teach you what he
10  knows about it, and then run the river yourself?
11      A.    Yeah, you know, I'm not in Mr. Day's head,
12  but if I were in 1874 and I was looking at that river
13  thinking, hey, you know what, I could trap beaver and
14  go on down, I might make an exploratory trip down there
15  and take a look and see what was there.
16            And if not, I would build a boat that I
17  thought was suitable for the conditions I had observed
18  and give it a shot, and I would go slowly around the
19  corners, all the kinds of things Don Farmer talked
20  about; you know, take a more cautious approach to
21  getting down the river and see what was there.
22            The first descents down rivers are difficult.
23  You don't know what's coming.  You read the Powell logs
24  from Grand Canyon, you know, and they talk about we
25  never knew if there was going to be a waterfall around
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 1  the corner.  So they tried to peer around the corners
 2  as best they could, and then you pucker up and go.
 3      Q.    All right.  So let's talk about those
 4  historical accounts, the failures.  And they start on
 5  127, your crack attorney is now willing to tell you.
 6            So we've got this raft capsizing.
 7      A.    Yes, we do.
 8      Q.    That would seem to be probably a failure?
 9      A.    Yes.
10      Q.    Think they built a good raft?
11      A.    It tells us very little, but the fact that it
12  capsized tells us that it was not suited for their
13  conditions that they were trying to negotiate; nor were
14  they skilled at negotiating it.
15            But I think it tells us that the other rafts
16  made it across, and we don't hear more stories about
17  rafts capsizing.  And so, like I say, that's the
18  history of boating, is you -- and the history of
19  engineering and a lot of things too.  You build
20  something, it works, you keep using it.  When it fails,
21  you've stressed it to its limits, you make a
22  modification, and you go forward.
23      Q.    All right.  The next one is on 130 for Major
24  Spaulding, apparently stationed at Fort McDowell,
25  boating down to Phoenix.
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 1      A.    Yeah, I wouldn't -- first of all, I wouldn't
 2  call this a failure on the Verde, and I wouldn't call
 3  it a boating failure either.
 4            As I think I mentioned in my presentation
 5  Monday, it's no more a failure of boating than getting
 6  shot in a road rage instance as an indication that the
 7  road's not drivable.  So it's more an indication of gun
 8  safety.  And even then, it was over a manmade obstacle.
 9  So in its ordinary and natural condition, they wouldn't
10  have been making that portage anyway, so...
11      Q.    Okay.  Next, Slide 131 is another raft.
12      A.    Yeah, a railroad tie raft.  We talked about
13  this one.  I don't know that I need to add much more to
14  that.  But I'm not even sure this was on the Verde,
15  so...
16      Q.    All right.  And I think the next one is our
17  fellows in the iron boats at 136.
18      A.    Yeah, and I think we talked about this one
19  this morning already.  It's the wrong boat, and clearly
20  they weren't experienced enough to know what they had
21  in front of them.
22            My guess is, is that -- you know, this is now
23  speculating here, so, you know, allow me to speculate.
24  These guys were probably very familiar with Segment 2
25  of the Verde River, and they thought, well, you know,
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 1  based on what I've seen there, I think an iron boat is
 2  exactly what I need.  And then they got on downstream
 3  and found out that maybe a slightly different boat
 4  would be better, or they just -- you know, that
 5  actually doesn't tell us why they got tired of dragging
 6  their boat over the rapids.
 7            So it may be what they realized was, hey,
 8  I've only got seven days off from work and I've got to
 9  get back to the mine and earn my living here or
10  whatever they were doing, and said, you know, there's
11  no way we're going to make it down there, and if we
12  stop now, we can take -- the farmer can drag us back up
13  to the camp or to our house, and we keep going and
14  we're going to be out here for a couple of weeks and
15  I'm going to lose my job.
16            So I don't know, but who knows why they quit.
17  But clearly dragging an iron boat over rocks could be
18  tiresome, and it was going to take them more than seven
19  days to get to Phoenix.
20      Q.    Okay.  And so we do know some things about
21  this.  Apparently, at least four people in the Verde
22  Valley area thought -- looked at the Verde River and
23  thought that thing looks navigable to me?
24      A.    Yeah, and that would be based on what they
25  normally would see, which would be Segment 2.
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 1      Q.    Okay.  The next one, 137, these are our four
 2  barefoot adventurers?
 3      A.    Yeah, and I just talked about those guys too.
 4  They made rooky mistakes, and we know that wooden boats
 5  had gone down there before, and, you know, we've heard
 6  testimony about people boating this reach and it not
 7  being particularly difficult.
 8      Q.    Okay.  And then 138, Stevens and Webber?
 9      A.    Yeah, couldn't make it past The Falls.  We
10  don't know anything about their -- much more than that.
11  So why they turned around, whether they just realized,
12  they thought, well, if it all looks like this down
13  there, you know, I don't want to do that every 20 feet
14  or every 100, every time I turn around a bend.  So who
15  knows what they knew about the river downstream.
16      Q.    So the successful boaters, what did they do
17  differently?
18      A.    They were prepared.  They had the right boat.
19  They likely -- well, certainly the Day brothers had
20  boating experience by the time they get around to their
21  fifth trip.  They planned for adequate time.
22            Those are the main things, and those are a
23  lot of the same kinds of things that you read in the
24  guidebooks that Mr. Lynch and Mr. Farmer talked about;
25  you know, be prepared, have the right kind of boat,
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 1  manage your expectations and your time.
 2      Q.    I did want to talk to you about a little bit
 3  more something that interests me, and that's Dr. Palmer
 4  on Slide 135.  So this is a steel boat of some kind?
 5      A.    Yeah.
 6      Q.    Likely some sort of flatboat?
 7      A.    Doesn't say.  Typically, duck hunters like
 8  flat-bottomed boats.  They're a little more stable in
 9  the water.
10      Q.    So they rented this boat from somebody?
11      A.    Borrowed it, I think, yeah.
12      Q.    Do you know how many times it takes for a
13  horse to do something to learn to do it reliably on
14  their own?
15      A.    Probably less than me, but yeah.  I don't
16  know, so to answer your question.
17      Q.    All right.  But, likely, this was not this
18  horse's first trip up with hauling the boat?
19      A.    Probably not.
20      Q.    All right.
21      A.    The horse knew what to do.
22      Q.    The horse knew what to do.
23            Okay, let's talk about those two soldiers in
24  a boat on 129.  I apologize.  I'm skipping all over the
25  place.  I didn't stay up until midnight organizing this
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 1  like I told you I would.
 2            You were asked whether those two soldiers
 3  could have walked to this location 10 miles downriver,
 4  and you agreed that was possible.  Was it probable?
 5      A.    I think it was asked if they could have
 6  transported the boat some other way, but -- and I did
 7  answer, yes, that it was possible.  Sure, it's
 8  possible.
 9            But it's probably not -- it's not probable, I
10  would say.  And I base that on a couple of things.
11  Primarily, as we've heard, this part of Segment 2 is
12  currently boated in low flow conditions throughout the
13  summer, in its depleted condition, by small boats
14  thousands of times per year.
15            It seems like a lot of work to haul a boat
16  downstream to go plopping in the water here.  It would
17  seem like the normal thing to do, the easiest
18  explanation for how they got there, is they took a boat
19  downriver.  We know that it's boatable by this kind of
20  boat.  So that's the probable reason.
21            And, you know, if the folks who are saying
22  there's no water in the Verde are correct, or that it's
23  always really shallow, I can't imagine why soldiers
24  would haul a boat down to a shallow river and then go
25  sit in it.  That seems like not a very productive use


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 897


 1  of soldier time.
 2      Q.    When we talk about all these accounts in your
 3  direct testimony, do you generally talk about what is
 4  possible, or do you try to testify about the most
 5  probable fact situation?
 6      A.    I try to testify to what's most probable.
 7      Q.    Even if it's not real helpful to us?
 8      A.    Well, we've presented a lot of information
 9  that's clearly not helpful to us.  We've got these
10  accounts of failures, some of which we found recently.
11  They weren't found in the original studies or in the
12  updates or in any of the expert reports from the other
13  side.
14            For instance, those four guys in the iron
15  boats.  You know, I told you the story about I think it
16  was Dr. Littlefield who found the account, and then we
17  did more research and found they, in fact, did launch
18  and then didn't actually complete their journey.
19            So we are trying to give you all of the data.
20  I think that's been our approach for the last 22 years,
21  is to hand you all of the data so that you can make the
22  most informed decision possible.
23      Q.    We also provided that one of the guys who
24  walked barefoot into Mesa?
25      A.    Oh, yeah, we did find that one too.
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 1      Q.    Although that does have some good stuff
 2  because they made it through some segments okay?
 3      A.    They did.
 4      Q.    Are the definitions in geomorphology really
 5  precise?
 6      A.    They're precise in the mind of each
 7  geomorphologist, and you put two geomorphologists in a
 8  room and you're going to get three opinions.  So, no,
 9  there's a fair amount of latitude.  Things like
10  channels they try to describe, and even things like
11  floodplain, and we occasionally talk past each other
12  and quite often talk past a nontechnical audience.
13      Q.    So when you're answering some of these
14  questions, it's not that you're being evasive.  The
15  definitions are just not that precise and, in some
16  cases, not really well-suited for discussions of
17  navigability?
18      A.    I try very hard not to be evasive.  And,
19  yeah, it's difficult.  I have an article about science
20  and law that a professor at ASU gave me, a geography
21  professor over there gave me, and it talks about some
22  of the difficulty in trying to convey scientific
23  concepts into a legal segment.
24      Q.    Lawyers are not that helpful.
25            You talked a lot about the Forest Service's
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 1  documents.  The Forest Service has several boating
 2  guides that they've published?
 3      A.    Yes.
 4      Q.    And they employ a river ranger?
 5      A.    They do.
 6      Q.    And they put in river access points?
 7      A.    Yes, they do.
 8      Q.    And they permit commercial operations on the
 9  Verde?
10      A.    They do.
11      Q.    So those would all seem to indicate
12  navigability to you?
13      A.    Yeah.  It was kind of odd hearing some of the
14  discussion earlier in this week using a boating guide
15  to try to argue for nonnavigability, and it seems like
16  its whole point is to encourage boating.  But yeah.
17  And I should also point out that the Forest Service has
18  a kind of dog in the fight too.  They lease property in
19  here, so they're not a neutral party to tidal
20  navigability questions.
21      Q.    Is there any quicksand on the Verde?
22      A.    I've never seen any.
23      Q.    Okay.
24      A.    Or never stepped in any, I guess.
25      Q.    You talked a little bit about the dams'
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 1  impact on sort of smoothing the flow, changing the flow
 2  pattern downstream of the dam.  Does a dam also have
 3  impact on the channel and vegetation?
 4      A.    Yeah.  I think we talked a little bit about
 5  this yesterday, because I remember some
 6  cross-examination about that.
 7            Typically, downstream of dams my experience
 8  has been is that there tend to be more strainers.
 9  We've lost some of the bigger floods or modified some
10  of the bigger floods, moderated some of the bigger
11  floods, made them smaller, and so that the strainers
12  tend not to be cleaned out as often as they would
13  naturally.  And that's very true if you compare boating
14  the segment between Horseshoe and Bartlett to the
15  segments upstream.  It's more strainery downstream.
16      Q.    And the amount of water that's released from
17  those dams, is that within what would have been the
18  historic ordinary and natural?
19      A.    Yeah, that's true.  So compared to the
20  existing upstream flows coming into Horseshoe in the
21  summertime, the releases are quite often higher; but
22  compared to the median ordinary and natural flow rates,
23  they're in that same range, so they're not unusual.
24      Q.    Did cattle grazing make the Verde less marshy
25  and more navigable?


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 901


 1      A.    I would say cattle grazing made the areas
 2  around the Verde less marshy.  I doubt that it changed
 3  the navigability characteristics at all.
 4      Q.    So when people are talking about marshes on
 5  the Verde, where do you think those marshes were
 6  located?
 7      A.    Adjacent to the main channel, in the
 8  floodplain areas.
 9      Q.    How do you know?
10      A.    Well, we know that they're -- some are still
11  there.  They're spring-caused in some of the strips.
12  And just from a scientific standpoint, it doesn't make
13  sense that there was never a channel through Segment 2.
14  You're asking me about where those marshes were.  You
15  know, I think you could use some standard scientific
16  equations to try to figure out, well, how much alluvium
17  would there need to be and what would -- how much --
18  what would the width and depth of it need to convey the
19  kinds of flows that occur on the Verde without creating
20  a channel; and it's physically impossible.
21      Q.    You would have to have a big, wide, sandy or
22  loamy area that you just don't have?
23      A.    Well, there -- yeah.  Yes.  The simplest
24  answer to that is yes.
25      Q.    I have to try to dumb it down for me, so I'm
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 1  sorry.
 2            Did the removal of rocks and vegetation by
 3  humans make the Verde more navigable?
 4      A.    No.
 5      Q.    Did you boat the upper Verde before Mr. Lynch
 6  made any improvements to it for his commercial
 7  operation?
 8      A.    Yes.
 9      Q.    And if you were a commercial operator and you
10  were needing to make the Verde easily boatable for
11  every -- for novice boaters, kids, grandmas, people who
12  have been drinking a lot of wine, would you clean out
13  some of that stuff, perhaps?
14      A.    Sure.
15      Q.    But the fact that those rocks and vegetation
16  were there didn't make the Verde difficult to boat?
17      A.    No, and I think he said as much too.  He said
18  he was doing this to kind of idiot-proof the river, and
19  that someone who knew what they were doing in a boat,
20  not necessarily, you know, super-experienced, but
21  somebody with some basic skills --
22      Q.    Okay.
23      A.    -- would get down.
24      Q.    Can you flip over to my second slide that I
25  provided you, and this is Exhibit X023-6, Page 64, the


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 903


 1  infamous small and minor watercourses report?
 2      A.    Yes.  This one?
 3      Q.    Yeah.  Can you read the footnote at the
 4  bottom there?
 5      A.    Yes.  This is, again, from the small and
 6  minor watercourse study, and this is Footnote 13 on
 7  Page 64.  Did you say the evidence number here?
 8      Q.    I did.
 9      A.    Okay.
10            "The steepest slope of the Arizona boating
11  streams listed by the Arizona State Parks is about
12  1.5 percent, which is 79 feet per mile."
13      Q.    And you were just looking at the boating
14  rivers listed in the Arizona Rivers and Streams Guide;
15  is that correct?
16      A.    Yeah.  The State Parks publishes this book
17  called Arizona Rivers and Stream Guide, and they list
18  which ones are hiking streams and fishing streams and
19  boating streams.
20            And so in the course of doing this small and
21  minor watercourse study, one of the threshold things we
22  looked at was, was there some way we can eliminate
23  streams from being too steep and say, well, this is one
24  source of evidence.  And so we looked at all of the
25  boating streams listed in that document and then went
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 1  and computed their slopes, and this was the number
 2  here, so...
 3      Q.    Let's talk a little bit about the different
 4  processes followed for small and minor watercourses in
 5  rivers like the Verde, because not very many of us have
 6  been around as long as you and Mr. McGinnis have and
 7  have experienced the whole process.
 8            So what different things did you do for small
 9  and minor watercourses versus rivers like the Verde?
10      A.    Well, we did much more detailed work on
11  rivers like the Verde and the Salt and the Gila, and
12  that work has continued.  So there was a lot more
13  technical work, a lot more research.
14            The purpose of the small and minor
15  watercourses studies was there are 89,000, plus or
16  minus, stream segments in the state of Arizona, and I
17  think the original Commission or the second version of
18  the Commission was looking at that saying we are never
19  going to get through there.  We've been at it for a few
20  years and we haven't made progress on these first five
21  yet, so how are we ever going to get through this.
22            So we came up with a process to speed our way
23  through.  So we knew that, you know, things like dry
24  streams, dry washes that would only flow during
25  rainfall, intense rainfall, we could get rid of those.
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 1  And we could get rid of streams that were far too
 2  steep.  They were 15, 20 percent, things like that.
 3            So we came up with a number of criteria, you
 4  know, discharge, flow characteristics.  There's some
 5  listed right here, presence of large waterfalls,
 6  et cetera.  But -- you were looking?
 7      Q.    Yeah.  The Chairman was looking at me like
 8  he --
 9                 CHAIRMAN NOBLE:  How much more do you
10  anticipate?
11                 MS. HERNBRODE:  I do have quite a bit
12  more.
13                 CHAIRMAN NOBLE:  An hour, two hours,
14  three days?
15                 MS. HERNBRODE:  No, I'm hoping an hour.
16                 CHAIRMAN NOBLE:  Let's take a break, 15
17  minutes, come back in at 20 until 11:00.
18                 (A recess was taken from 10:25 a.m. to
19  10:44 a.m.)
20                 CHAIRMAN NOBLE:  Please show the
21  presence of all three Commissioners.
22                 Joy, are you prepared to begin again?
23                 We will tell you that we want to break
24  as closely as possible to 11:30 to have a discussion on
25  scheduling.
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 1                 MS. HERNBRODE:  I will attempt to make
 2  that happen, Mr. Chairman, except that this court
 3  reporter will kill me if I speak any quicker, so I will
 4  try to balance both of those needs.
 5                 CHAIRMAN NOBLE:  Thank you.
 6  BY MS. HERNBRODE:
 7      Q.    Jon, Mark asked you a lot of questions about
 8  rapids in Segment 3.  I know you don't believe rapids
 9  make the Verde nonnavigable; but if you did, that
10  wouldn't impact the navigability of Segments 1 and 2
11  and 4 and 5, correct?
12      A.    That's correct.
13      Q.    And, similarly, any of the other issues
14  people have talked about in specific segments don't
15  impact the navigability of other segments?
16      A.    I think that's the reason for segmentation.
17      Q.    All the accounts from the Verde Valley
18  Pioneers Association, what's your understanding about
19  when those stories were collected?
20      A.    I believe it was in 1954 is when they were
21  published.  I would assume in the year prior to that is
22  when they were collected.
23      Q.    So they were people recalling events that
24  occurred about 50 years previous?
25      A.    Could have been more than 50, yeah; could
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 1  have been up to 70.
 2      Q.    And how about the Huntington account, was he
 3  also recalling events that had occurred previously?
 4      A.    That's my understanding, yes.
 5      Q.    And is it your feeling that events that
 6  are -- or occurred in the past are less reliable than
 7  ones that are contemporaneously recorded?
 8      A.    Yes.
 9      Q.    Can lakes be stagnant and still be navigable?
10      A.    Yes.
11      Q.    Can we pull up your Slide 105?
12            Do you still have the pointer?
13      A.    Theoretically.
14      Q.    All right.  You can stand up and do it.
15            Can you show me where the irrigation canal is
16  on this map?
17      A.    My understanding is that it takes off here
18  and runs along the right bank, west side of the
19  floodplain.
20      Q.    And it's designated by sort of a dotted line?
21      A.    Yeah.
22      Q.    And that's how you can tell it's a canal?
23      A.    Yes.
24      Q.    All right.  If the Verde has occasional
25  double channels, does that make it braided, in your
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 1  mind?
 2      A.    No.
 3      Q.    Does it, more importantly, have any impact on
 4  navigability?
 5      A.    No.
 6      Q.    All right.  Let's turn to Slide 118.
 7            Can you tell where the main channel is?
 8      A.    Yes.
 9      Q.    Could pretty much any boater tell where the
10  main channel is?
11      A.    I can't imagine anybody having any
12  difficulty.
13      Q.    Can you explain to me what a point bar is?
14      A.    Yeah.  A point bar would be a deposit of
15  sediment that occurs on the inside of a channel bend.
16  As flow moves around a bend, the force of the water
17  takes it to the outside.  It's like going around a bend
18  in your car, you feel a pull, the centrifugal force to
19  the outside.  That same thing happens in flowing water.
20            So you have higher velocities on the outside
21  of the bend and lower velocities on the inside.  Lower
22  velocities tends to make sediment drop out of being
23  transported by the water and deposits and forms this
24  point bar.  The point bar would be exposed at low water
25  and would be inundated at higher water.
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 1      Q.    Is that a technical term that was developed
 2  for the use on the Verde only?
 3      A.    No, no.  Point bars are a common description
 4  of a river characteristic.
 5      Q.    And it's different than a sandbar how?
 6      A.    Well, I suppose a point bar could be made of
 7  sand and someone might say, well, that's a sandbar.
 8  But, typically, when you're talking about a sandbar,
 9  you're talking about something that's in the channel
10  underneath the water.  It's in the boating channel, if
11  you will, or under the inundated part.
12      Q.    You gave me an example from the San Juan last
13  night.  Can you talk about that a little bit?
14      A.    Yeah, that's a good example.  The San Juan
15  river carries a high sediment load.  It's a lot of
16  sand.  It's a steep river.  And because it's carrying
17  high concentrations of sediment, at least every time
18  I've been on it, you can't see very deep in it.
19            And so you're paddling along and occasionally
20  you'll just suddenly strike a sandbar, and they have
21  these sand waves that actually form in the San Juan
22  that are kind of interesting and surprising.  There's
23  these dunes, sand dunes, moving along the bed of the
24  stream.  The current is quite swift, and all of a
25  sudden you'll be paddling along and a wave will pop up
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 1  out of nowhere next to you and break over the top and
 2  then smooth out and disappear.
 3            It's kind of startling when you're in a canoe
 4  or in a raft, but no particular hazard associated with
 5  them.  And that's the kind of thing that I had in my
 6  mind when I was talking about sandbars that would be an
 7  obstacle, and then there are other sandbars in the
 8  San Juan, that you're asking me about specifically,
 9  that are just more stable, more constant in their
10  location, and they're under the surface, and it's just
11  something that you try to read the water and move
12  around.
13      Q.    You don't have those kind of sand bottom
14  problems on the Verde?
15      A.    No.
16      Q.    So you were asked if you could predict a
17  specific flow on a specific day with, I guess, the
18  assumption that a river is unpredictable if you can't
19  predict a specific flow on a specific day.  And then
20  some follow-up questions were if -- regarding the fact
21  that February was generally the month of the highest
22  flow, correct?
23      A.    Yes.
24      Q.    Does that strike you as odd, if even a lawyer
25  can figure out when the highest flow on the Verde is
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 1  going to be, that there would be an argument that it
 2  was unpredictable?
 3      A.    Yes.
 4      Q.    Is there any natural river in the world that
 5  has the exact same cfs every single year?
 6      A.    No.
 7      Q.    Every single day?
 8      A.    No.
 9      Q.    That you could predict a cfs?
10      A.    Well, that wasn't actually -- the question
11  wasn't, I think, predict.  I think guarantee was the
12  word that was asked.
13            And I think the distinction with what you're
14  saying there is, yeah, I can predict that in February
15  it's going to be higher flow than in June, most times,
16  with a reasonable degree of scientific probability or
17  scientific certainty.  But I cannot guarantee that the
18  flow rate would be at that.  I don't think there's any
19  hydrologists, serious hydrologists, that make too many
20  guaranties about what the flow rate will be at some
21  unknown time in the future.
22      Q.    And you've worked on thousands of rivers in
23  your career?
24      A.    I have.
25      Q.    Could you do that on any of them?
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 1      A.    No, not on the ones I've worked on.  Maybe
 2  there's something someplace somewhere that's not in the
 3  Southwest or the United States or North America, but...
 4      Q.    What about base flow?  You can predict a
 5  minimum base flow, can you not?
 6      A.    Again, you can predict and you can compute
 7  what the base flow would be.  It's going to be within
 8  some kind of range, and there's going to be some level
 9  of uncertainty with that, so I couldn't guarantee a
10  base flow.  But at some point you do have a floor level
11  of saying, well, it's not going to get any lower than
12  this absent some other impact to the --
13      Q.    It's extremely likely that it will be over
14  23 cfs?
15      A.    Yes.  Hydrologists and engineers can make
16  predictions about, well, within this probability we're
17  likely to see this flow rate.
18      Q.    All right.  Can you turn to your Slide 26?
19            And you had an exchange with Mr. Hood about
20  this slide, and I did not understand the exchange at
21  all.  So can you try to explain it to me again?
22      A.    I can try.
23            So we were talking about this flow and the
24  fact that this winter hump, if you will, the high flow
25  in the winter, was outside of the expected range; and I
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 1  was trying to explain that the line that shows that
 2  seasonal variation is based on the average monthly
 3  discharge.
 4            And I think the Commission has heard many
 5  discussions about the difference between the average
 6  and the median flow rates, and that in arid regions
 7  that are where you have streams that have large flood
 8  ratios, so the ratio of the big floods to the small
 9  floods is quite high, it tends to skew the mean above
10  the median.  And these data sets right here, which I
11  had generated only for the sole purpose of showing that
12  there was seasonal variation, are the average.
13            The dashed lines are the flow duration data,
14  so that's the Q10 and the Q90.  The Q50, as Mr. Hood
15  was describing, are the 10 percent flow duration, the
16  90 percent flow duration.  So it's a little bit of an
17  apples and oranges.  It's a different way of looking at
18  the data.
19            And I think, in hindsight, what we could have
20  done was gone in and looked at the daily data and given
21  you a median flow rate for these months and put that
22  in, and it would plot more within the range of expected
23  flows, within that 10 percent to 90 percent rate.  So
24  it would be the same kind of hump.  It would just be a
25  smaller hump.
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 1      Q.    Okay.  So I think what you told me is that
 2  during the month of February there may be a couple of
 3  days or, I think you said earlier, a week or two where
 4  there's a substantially higher flow, and that's going
 5  to drag that hump up even though it's only a couple of
 6  days, it's not the entire month of February?
 7      A.    That's correct.
 8      Q.    Okay.  So you don't go out there in February
 9  and the river is huge the whole month?
10      A.    Not usually, no.
11      Q.    Okay.  You talked a little bit about how
12  depths were calculated, and you indicated that depths
13  were calculated as a result of a cross-section on a
14  particular point in the river.  So let's talk about
15  that.  Is that part of why you field-checked your
16  science?
17      A.    Yes.
18      Q.    So it could have been that the depth
19  measurements were made consistently in the deeper parts
20  of the river?
21      A.    Could have been.
22      Q.    But that's not what you found when you
23  actually went out and looked at it?
24      A.    That's correct.
25      Q.    And you could have hiked along the length of
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 1  the river to field-check it, but since you were going
 2  to render an opinion on navigability, it made sense to
 3  boat it?
 4      A.    Yes.
 5      Q.    All right.  You talked about limited access.
 6  Limited access, how does limited access play into the
 7  navigability conclusion?  Does it explain why we have
 8  boating records where we have them?
 9      A.    I think it does.  I don't know that access is
10  really a criteria of navigability.  It more -- the
11  reason I put that language in on some of the slides was
12  to explain that some of these areas are very remote and
13  people can only enter at certain places and exit at
14  certain places if you're boating.
15            There's a long stretch, Segment 3 and 4, or
16  the upper parts, are wilderness areas.  You don't get
17  in and out there very easily.  So it explains, in part,
18  the lack of many historical accounts.  And even to this
19  day, there's fewer people that use Segments 3 and 4
20  than use Segment 2 simply because of access.
21      Q.    So if you could get to the river above the
22  point and off the river below the point, the fact that
23  you can't get to the river at that point doesn't really
24  matter?
25      A.    That, in my mind, doesn't make much
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 1  difference to navigability.  And one thing Jim
 2  Slingluff told me was that, you know, if the Verde
 3  River were flowing through Phoenix as opposed to
 4  flowing through the wilderness areas, it would be a
 5  world-class destination paddling area, just because it
 6  would be much easier for people to get there.
 7      Q.    What kind of things does limited access
 8  include?  Does it include land ownership issues?
 9      A.    Yes.
10      Q.    Physical access?
11      A.    Yes.
12      Q.    Proximity to cities?
13      A.    Yes.
14      Q.    Anything else?
15      A.    Those things, but primarily what I was
16  thinking of when I wrote that was the terrain
17  surrounding it, lack of roads.
18      Q.    Are wrecked canoes possible on every river?
19      A.    Yes.
20      Q.    The ruggedness of the terrain around the
21  river, does that have an impact on navigability?
22      A.    No.
23      Q.    The percentage of the river that's made up of
24  rapids, if you added in all of the Class I's, would
25  that drag that percentage over 5 percent?
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 1      A.    I don't think so, no.
 2      Q.    And you're basing that -- you're not doing
 3  some sort of adding the rapids up; you're actually
 4  calculating their length?
 5      A.    Yes, I mapped the lengths of the rapids to
 6  get that computation.
 7      Q.    All right.  If you say a photo is taken
 8  during monsoon season, does it necessarily mean the
 9  river is showing any effects of the monsoon?
10      A.    No, it does not.
11      Q.    So it's another predictability issue; some
12  days it might, some days it might not?
13      A.    Yes, and I'd think you would know that from
14  common sense, where the couple of months that we were
15  in the monsoon season and it didn't necessarily rain at
16  your house every day and the wash behind your house
17  wasn't flowing every day.
18      Q.    So there was a series of photos taken by
19  Dr. Mearns in August.  Do they show high flow on the
20  Verde?
21      A.    No.
22      Q.    How do you know?
23      A.    I'm a flood geomorphologist and I've been
24  studying floods for 30 years.  I can pretty much tell
25  you what a flooding river looks like.  You look, there
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 1  are specific signs on the bank.  There are
 2  characteristics of the water, what it's carrying.  I
 3  can see raindrops on the water surface sometimes.
 4  There's lots of different features that the trained eye
 5  sees.
 6      Q.    Is it possible to navigate the Verde in a
 7  historic boat in any of the months outside February or
 8  March?
 9      A.    Yes.
10      Q.    How do you know?
11      A.    People did it.
12      Q.    All right, let's pull up the actual news
13  report for the Day brothers, which is Exhibit X001-18.
14      A.    Is that in my PowerPoint?
15      Q.    Yes.
16            And since I made you do some reading on the
17  first couple of ones, I have the exhibit here, so I'm
18  just going to read it, and if you'll make sure I read
19  it correctly, that would be great.
20            "On the first day of September last JK Day
21  and his brother George left Camp Verde, Yavapai county
22  in a small boat on a trapping expedition.  They arrived
23  in Yuma on Sunday, having made the journey in a little
24  less than six months.  JK Day has been engaged in
25  trapping for some years past and says that it requires
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 1  only experience and a little patience to make a very
 2  remunerative profit out of the business.  He brought a
 3  large quantity of furs, consisting of beaver and otter,
 4  which always command good prices, the demand for such
 5  pelts being always greater than the supply.  The
 6  journey began on the beautiful limpid Verde River,
 7  which received its name of green river on account of
 8  the apparent color of the water, which is really clear
 9  as crystal but it's mirror-like surface reflects the
10  verdure from each bank, giving it the appearance of
11  being colored like the surrounding foliage.  After
12  leaving the Verde, the Rio Salado, or Salt River, was
13  entered, from which the trappers came down the Gila and
14  soon found themselves at Yuma, their boat floating upon
15  the waters of the great Colorado of the west.  The
16  distance traveled by the Messrs. Day by the river is a
17  trip over 800 miles, and is the fifth one made by JK
18  Day.  The two trappers will leave by rail for Prescott
19  within a few days and will repeat the trip next
20  September."
21            Did I do okay on that?
22      A.    You did.
23      Q.    All right.  So took them six months.  They
24  had a boat.  They don't record any problems.  They did
25  it over -- let me see, September.  Looks like they got
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 1  there maybe end of May, beginning of April?
 2      A.    The article is on April 2nd, so they must
 3  have gotten there prior to that, and if it's a little
 4  less than six months and they started on September 1st,
 5  that would have been sometime in February.
 6      Q.    Okay.  See, this is why you're the expert.
 7      A.    Well, we had this discussion yesterday, so it
 8  caught my ear when you read that.
 9      Q.    Jon, you put some negative stuff in the
10  PowerPoint because you didn't want anyone to accuse you
11  of cherry-picking, and then you got questioned rather
12  extensively about those parts.  Are you regretting your
13  decision to put that stuff in?
14      A.    No.
15      Q.    Sue asked you a little about the position of
16  the low flow channel in Clarkdale.  How is that channel
17  impacted by humans?
18      A.    Yeah, there's several ways.  There are
19  irrigation dams and diversions that we talked about the
20  kinds of impacts of that yesterday, and I won't
21  reiterate myself there.
22            There is some rearrangement of the channel
23  for bridge crossings.  There's some encroaching by
24  farming.  There's historically sand and gravel mining
25  in that area.  Those would be the primary things, and,
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 1  of course, the depletion of water itself.
 2      Q.    All those things impact the channel?
 3      A.    Yes.
 4      Q.    All right.  Slide 106.
 5            You were asked if it was possible that back
 6  vehicle is in a hole, and you answered yes; is that
 7  correct?
 8      A.    Yes, that's correct.
 9      Q.    Because there are holes in rivers?
10      A.    There are.
11      Q.    Does it look to you like that back vehicle is
12  in a hole?
13      A.    No.
14      Q.    Why not?
15      A.    Well, it's not in the right position, for
16  one.  It's at the top of a riffle, not a likely spot
17  for a hole.
18            I guess the other thing, thinking about it,
19  is if it were in a hole, you would expect the vehicle
20  to be tilted more significantly then.  It seems pretty
21  level.  It's not skewed, stressing the axles.  Those
22  would be the primary reasons.
23      Q.    And we don't have any idea why a group of
24  people is crowded along the bank here watching these
25  vehicles cross the river.  It could be a notable person
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 1  visiting the area?
 2      A.    I have no idea why they're standing there.
 3      Q.    Could be the first vehicles into the area?
 4  You don't have any idea?
 5      A.    I don't know.
 6      Q.    Let's look at 137.  Slide 137.  I apologize.
 7            On cross you were asked to focus a lot about
 8  what we don't know about this story.  Let's talk a
 9  little bit about what we do know.
10            There were two guys?
11      A.    Yes.
12      Q.    They had a boat?
13      A.    There's four men.  Sorry.
14      Q.    Oh, sorry, four guys.  There you go.
15            They had a boat?
16      A.    They did have a boat.
17      Q.    They boated some distance without any
18  problems?
19      A.    They boated some distance, and there's no
20  record of any problems until they had their problem.
21      Q.    Do you think someone made up this story?
22      A.    No, I don't.
23      Q.    All right.  You talked about the John Day,
24  and I gave you a copy of the case there.  I would like
25  you to read the highlighted portion, which is on
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 1  Pages 394 through 5.
 2      A.    Do you want to give an exhibit number or
 3  anything like that.
 4      Q.    This is a case, so it's actually not an
 5  exhibit.
 6      A.    All right.
 7            You have highlighted this part:  It says
 8  "Intervenor argues that the foregoing evidence is
 9  insufficient to prove actual use of canoes on the John
10  Day by indigenous peoples before statehood--and,
11  indeed, that the lack of physical or recovered
12  historical evidence of such use disproves such use.
13  Intervenor is correct that, while there is
14  considerable, indeed uncontroverted, evidence that
15  Native Americans used dugout canoes on rivers
16  throughout the Columbia River basin, there is no direct
17  evidence in this record of such use on the John Day
18  River specifically.  For example, there is no
19  archeological evidence in this record establishing the
20  presence of canoes in the John Day River channel up to
21  1859."
22      Q.    So is that what you relied on to create your
23  bullet that there wasn't any proven Indian use on the
24  John Day River?
25      A.    That and other statements, yeah.
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 1      Q.    Are there any other statements you would like
 2  to draw the Commission's attention to?
 3      A.    Sure.  On Page 394, second column, end of the
 4  first paragraph, talking about Professor Beckham's
 5  testimony that was -- he was the subject of the
 6  footnote that we read yesterday.
 7            It says "However, he," Professor Beckham,
 8  "did not testify specifically as to the Northern
 9  Paiutes' use of canoes on the upper reaches of the John
10  Day River."
11            The next paragraph begins "There are no known
12  eyewitness accounts of Native Americans using dugout
13  canoes upstream from the mouth of the John Day River."
14            And then the footnote on that same Page 394,
15  Footnote No. 18, says "However, as discussed below," a
16  bunch of legal cite stuff, "there has been no
17  archeological corroboration of the use of dugout canoes
18  by the Western Sahaptin people on the John Day
19  specifically."
20            And those are what I based my bullet on.
21      Q.    And those are all out of Northwest
22  Steelheaders Association versus Simantel?
23      A.    Yeah.  It's the same document we were looking
24  at yesterday.
25      Q.    All right.  Would you agree that the Verde
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 1  Valley is subject to long -- or periods of long drought
 2  and short wet periods?
 3      A.    No.  It is subject to drought and subject to
 4  wet periods, but the characterization of just long
 5  droughts and short wet periods, no.
 6      Q.    Why are there gaps in the USGS data?  Is it a
 7  conspiracy by the Land Department to conceal evidence?
 8      A.    No.
 9                 CHAIRMAN NOBLE:  Yes.
10  BY MS. HERNBRODE:
11      Q.    You thought about that a long time, Jon.
12      A.    I was biting my tongue; some other sarcastic
13  answer, which wouldn't have been appropriate.
14      Q.    There are data gaps that cover wet periods
15  and dry periods, so in your opinion, does it all kind
16  of come out in the wash?
17      A.    Yes, it does.
18      Q.    So everyone has asked --
19      A.    As I pointed out the other day, that the USGS
20  records are relied on for so many kinds of water
21  issues, that it's the base standard.
22      Q.    It's what we have.  And you cross-checked it
23  with a bunch of other data; is that correct?
24      A.    That's correct.
25      Q.    Everyone, it seems, asked you a bunch of
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 1  questions about the evidence.  Are you absolutely sure
 2  about whether anything actually happened unless you
 3  experienced it yourself?
 4      A.    Wow, that's almost a philosophical question
 5  here, Joy.
 6      Q.    It really is.  I have a philosophical
 7  background.  Sorry.
 8      A.    I know what you're asking, and, certainly,
 9  the way to be certain is to experience it yourself.
10  And I guess even then, there's certain philosophers
11  that say that you don't really know what you know,
12  so...
13            But, no, I would say with a reasonable degree
14  of scientific certainty, I trust what I see.
15      Q.    And so when you have multiple lines of
16  evidence that all point to the same thing, does that
17  make it more likely to be true, in your mind?
18      A.    Yes.
19      Q.    So let's talk about what we have.
20            The science says you can boat the Verde in a
21  canoe or flatboat?
22      A.    Yes.
23      Q.    The historic photos don't show a significant
24  difference in the river that would indicate it was
25  somehow less navigable prior to statehood?
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 1      A.    That's correct.
 2      Q.    Doesn't show a marsh or a swamp or a crazy
 3  wide, shallow river?
 4      A.    It does not.
 5      Q.    And there are historic accounts where people,
 6  apparently, actually boated the river in historic
 7  boats?
 8      A.    Yes, there are.
 9      Q.    And you can boat the river today in similar
10  boats?
11      A.    Sure can.
12      Q.    And you're not relying on any navigational
13  improvements that might have been done to the river?
14      A.    In no way.
15      Q.    Okay.  So in your opinion, Segments 1 through
16  5 of the Verde River are navigable?
17      A.    Yes, they are.
18                 MS. HERNBRODE:  Thank you.
19                 You asked me to try to do it before
20  11:30.  I could have stretched it out, I suppose.
21                 CHAIRMAN NOBLE:  We appreciate you.
22                 Is there anyone else who has further
23  questions for Mr. Fuller?
24                 MR. HOOD:  Can I ask just one question?
25  And I don't even need to move you.
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 1                   RECROSS-EXAMINATION
 2  BY MR. HOOD:
 3      Q.    There was some discussion, Mr. Fuller, about
 4  the bankfull concept, and I don't remember that in your
 5  direct testimony, but do you remember discussing that
 6  just a few minutes ago?
 7      A.    Yes, I do.
 8      Q.    Is that the notion of when the water reaches
 9  the ordinary high water mark?
10      A.    It wouldn't necessarily be the same as the
11  ordinary high water mark.
12      Q.    Can you describe the difference?
13      A.    Quickly?
14      Q.    Yes, please.  I'll ask you to elaborate, if
15  we need.
16      A.    Okay.  The ordinary high water mark is
17  defined primarily by three characteristics.  It would
18  be some kind of topographic break or a bank, if you
19  will; a change in sediment or soil characteristics from
20  channel-type sediments to our fluvents, is the
21  technical word, to more upland soils; and a similar
22  change in vegetation from aquatic to upland vegetation.
23  So there's three specific characteristics.
24            Bankfull discharge -- and the recurrence
25  interval, there is no great science tieing the ordinary
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 1  high water mark, as that's defined, typically, in most
 2  government proceedings.  It's not tied well to
 3  recurrence interval.  But recent studies by the Corps
 4  of Engineers in arid region streams suggests that that
 5  recurrence interval is, hmm, greater than 2-year, maybe
 6  as much as a 10-year event.  It's a different boundary
 7  within the floodplain.
 8            Bankfull discharge, as it's most commonly
 9  used, is to a channel that has a recurrence interval
10  that's somewhere in the 1.5-year range, possibly up to
11  a 5-year range, depending on the stream type that we're
12  talking about; typically higher recurrence interval for
13  arid region streams than for humid region streams.  And
14  the characteristics there are similar to those I
15  described for ordinary high water mark, but they relate
16  more to the main channel.
17      Q.    So it's when the bank of the main channel is
18  reached and it's full, and any more water, it would
19  carry over?
20      A.    It's at the point where floodplain flow
21  begins.  And, again, this is where terminology gets a
22  little bit confusing, and the folks that do bankfull
23  studies will have differing definitions of what
24  floodplain -- where you see the floodplain.  Yeah.  And
25  it gets more complicated than that, but that's about as
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 1  simple as I can give you the differences.
 2      Q.    Is this one of those things where if you have
 3  two geomorphologists, you're going to get three
 4  different opinions?
 5      A.    Yeah, it depends.  Yes, it is.  That's a good
 6  joke.  And it depends on -- the bankfull folks are more
 7  thinking about low flow conditions.  They tend to be
 8  focusing on habitat.  And the ordinary high water mark
 9  people are more looking at regulatory things.  And if
10  you're a flood geomorphologist, you're thinking about
11  something even bigger than that.
12                 MR. HOOD:  Okay.  Thank you.
13                 MS. HERNBRODE:  And, Mr. Chairman,
14  Mr. Hood was kind enough to point out that I, in fact,
15  had put this portion of the Gila transcript into
16  evidence.  It is X035-160, the portion we talked about
17  today.
18                 CHAIRMAN NOBLE:  Thank you.
19                 No other questions for Mr. Fuller?
20                 (No response.)
21                 CHAIRMAN NOBLE:  Mr. Fuller, you're
22  excused, and we appreciate you.
23                 THE WITNESS:  Thank you for your
24  attention and time.
25                 CHAIRMAN NOBLE:  Let's talk about
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 1  scheduling for a few minutes before we start our next
 2  witness.
 3                 Currently we have scheduled February 18,
 4  19 and 20, 2015 as additional hearing days on the
 5  Verde.  Is there anyone who feels like that will not be
 6  adequate?
 7                 Joy.
 8                 MS. HERNBRODE:  I feel like doing four
 9  experts and rebuttal in three days is not adequate.
10                 CHAIRMAN NOBLE:  Mr. Hood.
11                 MR. HOOD:  I think the consensus, as
12  we've been huddling over the last day or so, I think if
13  we have less than four days, we're going to likely run
14  out of time.  I think that's probably a fair
15  assumption.  That's my thought.
16                 Maybe we need to have people raise their
17  hand again and explain exactly what witnesses there are
18  going to be, because I'm not sure that's fully set out.
19  But clearly Mr. Burtell will be coming back in
20  February.  Dr. Littlefield, for Mark, obviously is not
21  going to testify this week.  It looks like hopefully
22  Dr. Mussetter will.  But we're going to have, you
23  know -- so we need to probably know exactly who else is
24  going to testify.
25                 MR. MCGINNIS:  Yeah, I'm not sure we'll
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 1  get to Dr. Mussetter this week.
 2                 MR. HOOD:  Yeah, we may not.  Yeah, we
 3  may not.
 4                 MS. HERNBRODE:  And we have the City of
 5  Phoenix's witness, and I believe that Sue also has
 6  indicated she's going to be putting somebody on now.
 7                 MR. MCGINNIS:  I'm thinking we might
 8  need five days.
 9                 CHAIRMAN NOBLE:  We might need five
10  days.
11                 MR. MCGINNIS:  Yeah.
12                 George, is it possible to pick up the
13  16th and the 17th of that week?
14                 DIRECTOR MEHNERT:  The 16th is in red on
15  my map.  Is that a holiday?
16                 MS. HERNBRODE:  It is a State holiday,
17  Presidents Day.
18                 CHAIRMAN NOBLE:  Do we just move that
19  February date to a date when we can have a whole week,
20  or do we split it up again?
21                 MR. MCGINNIS:  As far as I'm concerned,
22  it doesn't matter.  It's whatever works best for your
23  schedule.  We can do four days, and we might get done,
24  and add a fifth day, or if you want five days in a row,
25  I don't have a preference either way.
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 1                 MR. HOOD:  And, Mr. Chairman, my view
 2  would be we've got three to four days carved out.
 3  Let's keep them.  I would hate to lose them and run
 4  into more delays as we start to get into summer.  We
 5  still, obviously, have the Salt hearing to get squared
 6  away.
 7                 MS. HERNBRODE:  I also have no
 8  preference, but I would -- well, I want to get any days
 9  we have onto the calendar.
10                 CHAIRMAN NOBLE:  What about February 23,
11  24 and 25, Monday, Tuesday and Wednesday of the
12  following week?
13                 MS. HERNBRODE:  Mr. Fuller is not
14  available those days, according to my calendar.
15                 Okay, we could make that work.
16                 CHAIRMAN NOBLE:  Mr. McGinnis?
17                 MR. MCGINNIS:  Dr. Littlefield is still
18  checking his calendar, but as far as I'm concerned,
19  that works.
20                 DIRECTOR MEHNERT:  For those days we may
21  have to meet at a hotel if we can't get a room at the
22  Capitol, because that's going to be a busy part of the
23  year when the legislature is in session.  So we can do
24  that.  We've done it before for consecutive days.
25                 MS. HERNBRODE:  Mr. Chairman, I'm
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 1  familiar with some more meeting spaces in the downtown
 2  area.  I'll give George some hints.
 3                 DIRECTOR MEHNERT:  Well, I just mean
 4  outside the Capitol building.  What has happened in the
 5  past when we met in the Capitol building is we've been
 6  kicked out and had to change our meeting dates and, in
 7  fact, rent hotel space and other space in the Land
 8  Department where the Pharmacy Board is and other places
 9  right around here.  But, obviously, I haven't looked at
10  any of those yet.
11                 What I'll do, if we can pick days, I'll
12  find a place to meet.  It just may be at a hotel near
13  my house.
14                 Well, if I'm going to move all that
15  stuff, I'm not going to move it to Chandler.
16                 MR. HOOD:  And, Mr. Mehnert, I would
17  have to check on availability, but rather than incur
18  expense renting facilities, we can talk and see if the
19  State Land Department has space.  My law firm has a
20  very big conference room available, just depending on
21  availability.  So hopefully we can work something out
22  that wouldn't result in payment.
23                 DIRECTOR MEHNERT:  That's my point.  If
24  we can come up with dates, we can probably find space.
25                 CHAIRMAN NOBLE:  Do we have a response
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 1  on Dr. Littlefield?
 2                 MR. MCGINNIS:  Yeah, he said he's fine.
 3                 CHAIRMAN NOBLE:  He's fine.  Okay,
 4  here's what we propose then:  Is that in addition to
 5  18, 19 and 20 February, we add 23, 24 and 25 February,
 6  Monday, Tuesday and Wednesday of the following week.
 7  That will give us six total days.  If we do not use all
 8  six days, I'm not sure it will hurt anyone's feelings.
 9                 MS. HERNBRODE:  Now the Salt,
10  Mr. Chairman?
11                 CHAIRMAN NOBLE:  That's not the Salt.
12  That's only the Verde.
13                 MS. HERNBRODE:  I know.
14                 Now the Salt?
15                 CHAIRMAN NOBLE:  Okay.  Let's talk about
16  the Salt.
17                 What is your feeling on the total number
18  of days that will be necessary to hear the Salt?
19                 Joy?
20                 MS. HERNBRODE:  Mr. Chairman, I can't
21  imagine it will be less days than we have had on the
22  Verde and the Gila.  I'm guesstimating two weeks, but I
23  have no idea how many of the cities will be presenting
24  independent experts or the other parties that we have
25  on the Salt, so...
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 1                 CHAIRMAN NOBLE:  Mr. McGinnis.
 2                 MR. MCGINNIS:  We'll have the same
 3  people we've seen already.  I mean they might have a
 4  little longer because they're doing the upper and the
 5  lower Salt at the same time, but it will be
 6  Dr. Mussetter and Dr. Littlefield, as far as I know at
 7  this point, for SRP.
 8                 MS. CAMPBELL:  Commissioner, as far as
 9  the Cities, the City of Phoenix, Tempe, and Mesa have a
10  single witness right now.  I can't, obviously, speak
11  for all Cities.  But those three Cities are presenting
12  a joint witness, who is the same that we're presenting
13  in the Verde.  Can't say how long he's going to go.
14  Might go longer on the Salt than he would on the Verde,
15  but the same witness.
16                 CHAIRMAN NOBLE:  How about May 27th?
17  I'm sorry, April 27th.  Wow, scaring myself.
18                 Commissioners, the week of April 27
19  through May 1?
20                 COMMISSIONER HORTON:  I don't have a
21  schedule for next year with me, so just hopefully that
22  will be okay.
23                 CHAIRMAN NOBLE:  Okay, if we decide on
24  that, you'll check as soon as possible so you can take
25  a look at that?


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 937


 1                 COMMISSIONER HORTON:  Sure.
 2                 CHAIRMAN NOBLE:  That would be week one.
 3                 MS. HERNBRODE:  That would be fine with
 4  us.
 5                 Oh, wait.  Sorry, Mr. Fuller is not
 6  available on the 30th or the following week.  So we
 7  could do those first three days, but that would be --
 8  he's an expert witness in another legal matter.
 9                 CHAIRMAN NOBLE:  Could we have all the
10  lawyers come a little closer?
11                 MR. MCGINNIS:  The problem is we've got
12  to consult with our experts about their schedules.
13                 CHAIRMAN NOBLE:  We understand.
14                 MR. MCGINNIS:  I'm not sure we need this
15  to be on the record, Mr. Chairman.
16                 CHAIRMAN NOBLE:  No, we do not.
17                 (An off-the-record discussion ensued.)
18                 CHAIRMAN NOBLE:  Are we on again?  I'll
19  pick it back up.
20                 Here's the next ten hearing days
21  following the Verde River hearing:  Beginning on
22  March 16th through Friday, March 20th, and resuming
23  again on Monday, March 30, and continuing as needed
24  through Friday, April 3rd.
25                 Now, we will adjust briefing schedules,


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 938


 1  memoranda, evidence schedules as needed to accommodate
 2  this hearing.  This is intended to be the last hearing?
 3  Is there some river course I've missed?
 4                 This is a consolidated hearing, a
 5  combined hearing on both the upper and lower Salt,
 6  okay?
 7                 Any other --
 8                 MR. BREEDLOVE:  Could you recount what
 9  the February, the remaining Verde dates, are?
10                 CHAIRMAN NOBLE:  February 18, 19 and 20,
11  and then we added what?
12                 DIRECTOR MEHNERT:  23, 24, 25.
13                 CHAIRMAN NOBLE:  And we added the
14  following:  February 23, 24 and 25 for the remainder of
15  the Verde hearing, and that's on the record now.  Okay.
16                 How long will it take to set up your
17  next witness?
18                 MS. HERR-CARDILLO:  The next witness is
19  Mr. Hjalmarson.
20                 Can you use their projector?
21                 MR. HJALMARSON:  Oh, yeah.
22                 CHAIRMAN NOBLE:  Let's take a 5-minute
23  break.  That may stretch to 7 minutes and 22 seconds.
24                 (A recess was taken from 11:28 a.m. to
25  11:35 a.m.)
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 1                 CHAIRMAN NOBLE:  We are back on the
 2  record.  Please show the presence of the three
 3  Commissioners.
 4                 Joy, are you ready to proceed?
 5                 MS. HERR-CARDILLO:  I am.
 6                 CHAIRMAN NOBLE:  Thank you very much,
 7  and good morning, Mr. Hjalmarson.
 8                 THE WITNESS:  Good morning.
 9
10                      WIN HJALMARSON,
11  called as a witness on behalf of the Defenders of
12  Wildlife, was examined and testified as follows:
13
14                    DIRECT EXAMINATION
15  BY MS. HERR-CARDILLO:
16      Q.    Members of the Commission, my name is Joy
17  Herr-Cardillo.  I represent the Defenders of Wildlife,
18  Jim -- no, Don Steuter.  I never say the names of my
19  clients.  Don Steuter, Jim Vaaler, and I'm drawing a
20  blank on the third one.
21                 CHAIRMAN NOBLE:  Drawing a blank is his
22  name?
23                 MS. HERR-CARDILLO:  Oh, Jerry Van Gasse.
24  Yeah, Jerry Van Gasse.  In fact, he was going to attend
25  some of this.
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 1                 At any rate, these folks have been
 2  involved in this ANSAC proceeding since the early days,
 3  so...
 4                 Before we get to Mr. Hjalmarson's
 5  presentation, I wanted to ask a couple of general
 6  questions to provide some context for the Commission.
 7  BY MS. HERR-CARDILLO:
 8      Q.    Mr. Hjalmarson, could you explain to the
 9  Commission how you came about preparing the report that
10  you prepared on the Verde River?
11      A.    Well, I became more interested in it a couple
12  of years ago, and I realized the importance of it, and
13  I felt that I had something to contribute that maybe
14  others did not, and so I decided to get involved on
15  that basis.
16      Q.    And could you estimate, just ballpark, how
17  much time you've put in to preparing both your initial
18  report and your addendum that you submitted, that we
19  submitted to the Commission?
20      A.    It represents, oh, approximately a full year
21  of time, maybe 2,000 hours.  The land surveys alone
22  took four months.  But keeping in mind that I'm retired
23  and I do it in my spare time, which sometimes involves
24  maybe 10 hours a day because I'm having fun.
25      Q.    So have you been compensated for the work
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 1  that you've done in connection with this proceeding?
 2      A.    No.
 3      Q.    And you were here -- you've been here all
 4  week, correct?
 5      A.    I have.
 6      Q.    And were you compensated for the time you
 7  spent in these hearings?
 8      A.    No.  I'm paying my own motel bill.
 9      Q.    Now, the PowerPoint that you prepared and
10  that you're about to present, that is just sort of a
11  summary of your much more in-depth report, correct?
12      A.    That's correct.
13                 CHAIRMAN NOBLE:  Time.  We're going to
14  have to do something to help Win, because we can't
15  quite hear him, and Mr. Helm --
16                 DIRECTOR MEHNERT:  You can lean forward.
17                 THE WITNESS:  Lean forward?
18                 (An off-the-record discussion ensued.)
19                 CHAIRMAN NOBLE:  Thank you.  I apologize
20  for the interruption.
21  BY MS. HERR-CARDILLO:
22      Q.    That's okay.
23            So since we submitted the handout of your
24  PowerPoint and the version of your PowerPoint that we
25  submitted to the Commission, I think it was last week
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 1  or the week before, you've added a few slides, correct?
 2      A.    Yes, I've added a few slides.
 3            And, also, I didn't finish answering your
 4  first question.
 5            When the meeting was postponed a couple of
 6  months ago, I decided to take another look at land
 7  surveys, because I knew that BLM people were
 8  continuously digitizing them, and there were a couple
 9  of townships or three townships in the middle of the
10  Verde Valley that had not been digitized, and I didn't
11  have access to them because I'm not willing to go look
12  at microfiche and all that.  That's quite a big effort.
13            So I decided to revisit to see if they had
14  been digitized; and, yes, one of them had been, and
15  that kind of sparked the addendum.  I decided, well,
16  let's take a look, let's take a little more look at the
17  situation.
18      Q.    Okay.  So you submitted the initial report
19  and then an addendum and, also, a PowerPoint?
20      A.    A PowerPoint and the handouts.
21                 MS. HERR-CARDILLO:  Okay.  I have copies
22  of the additional slides, and they're kind of
23  interspersed.  They're in two sets.  They're
24  interspersed throughout the PowerPoint, and
25  Mr. Hjalmarson will identify when you need to refer to
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 1  the supplemental slides.
 2                 CHAIRMAN NOBLE:  Take one and pass it
 3  on.
 4                 MS. HERR-CARDILLO:  One of each.
 5  There's one set that's stapled and one that's just a
 6  single slide.
 7                 THE WITNESS:  While we're on this point,
 8  I have an apology to make.  There's a couple of
 9  corrections.  Might be a good time to cover that.
10  BY MS. HERR-CARDILLO:
11      Q.    Corrections in the report itself?
12      A.    Yes.
13                 MS. HERR-CARDILLO:  How would the
14  Commission prefer?  Would you prefer like a notice of
15  errata in writing?
16                 CHAIRMAN NOBLE:  I think that those who
17  might want to question Mr. Hjalmarson would like to
18  hear it now.
19                 MS. HERR-CARDILLO:  Hear it now?  Okay.
20  BY MS. HERR-CARDILLO:
21      Q.    Go right ahead.
22      A.    Okay.  On Page 53 of the main report, it
23  shows township 17 north, range 1 west, but it's a
24  blank.  That township is shown on Page 34.  So it's in
25  the report.  Somehow it didn't get printed.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 944


 1            In the addendum, on Page 18, there's a plot
 2  in the lower left-hand corner.  I think all I need to
 3  say is that the abscissa should range from 5 feet to
 4  25 feet.  I don't know what I did wrong using Minitab,
 5  but somehow a screwy scale came out, and it's totally
 6  wrong.  So the range of depth there is from 5 at the
 7  lower part to 25 in the upper part.
 8            The concept I'm conveying is there, no matter
 9  what scale you use; but the scale I did use is
10  ridiculous.
11                 MR. HOOD:  I'm sorry, I missed which
12  page that was.  Can you repeat that for me?
13                 MS. HERR-CARDILLO:  Page 18 of the
14  addendum.
15  BY MS. HERR-CARDILLO:
16      Q.    So just to clarify, the corrections were on
17  Page 53 of the main report, and you said the township
18  map could be found on Page 34?
19      A.    That's correct.
20      Q.    Okay.  And Page 18 of the addendum, the scale
21  is incorrect on the lower left-hand corner?
22      A.    Yes.
23      Q.    Okay.
24                 MS. HERNBRODE:  Is this an exhibit?
25                 MS. HERR-CARDILLO:  Exhibit numbers?  I
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 1  do not.
 2                 Okay.  Are we ready for him to proceed
 3  with the PowerPoint?
 4  BY MS. HERR-CARDILLO:
 5      Q.    Okay, go ahead.
 6      A.    Okay.  Yeah, this happens to be Verde Hot
 7  Springs, the hippie capital of the 1960s on the Verde
 8  River.  Anything imaginable happened there.
 9            Okay, I did a detailed analysis of the upper
10  Verde River upstream of the Clarkdale gage that I'm
11  showing here.  And then I did a more general analysis
12  for the remaining part of the river, all the way down
13  to the Salt; yeah, the mouth at the Salt River.
14            The mileages I used here, the river miles
15  from zero to 230, are the approximate distance along
16  the thalweg or the low point on the main channel.  I'm
17  focusing on the base flow because I consider the base
18  flow the major limiting criteria for navigability.  So
19  I adjusted it to put -- I adjusted distances to
20  correspond to that condition.
21            We could take a look here at this map just
22  briefly.
23            In the upper watershed here, I did a detailed
24  analysis of this.  I examined a lot of land surveys and
25  so forth up here.
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 1            And what we have is Granite Creek down here
 2  that drains to the Prescott area.  We have Williamson
 3  Valley.  It's a separate farming area.  Then we have
 4  Walnut Creek, an additional farming area, historically
 5  speaking now.  And then Big Chino Valley area drained
 6  by Big Chino Wash, which heads way up in the northern
 7  end of the watershed.  And then Partridge Creek comes
 8  off of this way from the Williams area and drains into
 9  Big Chino Wash.
10            The gaging stations, just to help orient it
11  here a little bit, we've got the Paulden gage, the
12  Clarkdale gage, and then on down the Camp Verde gage,
13  and then all the way down to the mouth.  Well, we have
14  the Tangle Creek gage right upstream of Horseshoe
15  Reservoir.  That's about located about 8 miles upstream
16  of the dam.  And then all the way down here, Verde
17  River below Bartlett Dam or the Verde River near
18  Scottsdale.  The records of both are comparable.
19            Okay, at the upper end of the Verde, I've
20  noticed that in these hearings everybody's talking
21  about the start of the Verde at Sullivan Lake Dam.
22  Well, Sullivan Lake is not natural.  It was built, I
23  think, roughly in the '30s, and some sportsmen in
24  Prescott built it to have a little pond for duck
25  hunting.
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 1            Before they built that dam, there was a
 2  perennial reach from the junction of the Williamson
 3  Valley Wash and Big Chino Wash, and it was perennial
 4  from that junction or confluence all the way down.
 5            I cite Bureau of Reclamation report of 1946
 6  here.  It says "The head of the Verde River formed by
 7  the junction of Chino Creek and Williamson Valley Wash
 8  is fed by permanent groundwater.  Throughout its
 9  course, the Verde is alternately influent and effluent
10  with respect to groundwater, but under natural
11  conditions there is no point on the main channel which
12  is dry."
13            This is a 1940 photograph of the NRCS.
14                 CHAIRMAN NOBLE:  Excuse, me just a
15  moment.
16                 MR. MCGINNIS:  I'm sorry.  Just for
17  purposes of the record, Mr. Chairman, I don't think
18  we've identified the exhibit yet, and we're several
19  pages into it, and I'm having a hard time following it,
20  and I think we will have on the transcript too.
21                 MS. HERR-CARDILLO:  The PowerPoint that
22  was submitted was Exhibit No. X036-1, and the main
23  report is Exhibit X015-1, and the addendum was X036-2.
24                 CHAIRMAN NOBLE:  And could we get some
25  page number or slide number references as well?
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 1                 THE WITNESS:  Is it showing there?
 2  Yeah, if you look in the lower right-hand corner.
 3                 (An off-the-record discussion ensued
 4  with the court reporter.)
 5                 THE WITNESS:  Okay, handout 121.
 6                 Okay, handout 122.
 7  BY MS. HERR-CARDILLO:
 8      Q.    These were the handouts that were handed out
 9  at the beginning, the additional slides.  These were
10  added to the X036-1.
11      A.    What I've done here is I'm reserving the
12  numbering on the slides that you have, and I've
13  inserted the handout numbering.  So your notes are
14  going to remain the same.  You just have to add the
15  handouts.
16            Again, I apologize for that, but that's what
17  you get for postponing the meeting two months.
18            Okay.  Here is an NRCS aerial photograph in
19  1940.  For the record, I obtained this from the Salt
20  River Project many years ago.  It's been digitized to
21  600 lines per inch.  You can put this thing on
22  PowerPoint and really do some looking at historic
23  farming and so forth, looking at the remnants of it,
24  et cetera, et cetera.
25            Okay, this shows a perennial reach above
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 1  Sullivan Lake Dam, which is right here.  That's a 1946.
 2            Handout 123.
 3      Q.    Now, this next slide, just to be clear, is
 4  handout No. 123.
 5      A.    That's what I was just saying.
 6      Q.    Okay.  Sorry.
 7      A.    This is a 1972 government plat from the GLO
 8  survey.  This is the original one of the upper area.
 9  It depicts Granite Creek coming into the Verde River.
10  It also depicts Chino Valley area, which is basically
11  draining from the Del Rio Springs area, and Sullivan
12  Lake Dam is just right below where this Chino Valley
13  swale; but it used to be a real marshy swale-like area.
14  Back when I was young, I remember it that way.
15            The watercourse along here is shown as a blue
16  line, which implies perennial or possibly seasonally
17  intermittent flow.
18            Way in the upper left-hand corner here we
19  have Williamson Valley Wash coming in from the west and
20  Big Chino Wash coming down from the north.  So but the
21  Bureau of Reclamation says that from that point all the
22  way down to the mouth of the Salt River was perennial.
23            Okay, this is to help orient everybody here.
24  It's a little out of place, but I think it deserves to
25  be here.  These are the --
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 1      Q.    I'm sorry, Win, can you identify what slide
 2  you're on?
 3      A.    Handout 124.
 4            What I show on this are the townships along
 5  the Verde River from the Sullivan Lake area, which
 6  includes the Big Chino Wash I just showed, all the way
 7  down to the mouth.
 8            The R townships, the one identified by an R
 9  that I added, or the purple ones on the slide, are the
10  ones that have been surveyed.  And so you see a bunch
11  of them above, in the upper end, and extend down to the
12  lower end of the Verde Valley.  And then you see
13  another group near the mouth, the three townships down
14  there.
15            So the surveyed ones were available except
16  for two, and they were down towards the Fort Verde
17  area, and I didn't have access to the interior surveys
18  for those two.  But I did look at the remainder of
19  them.
20            Now, this area that everybody's been
21  referring to as a real rugged area and so forth is down
22  here, and it is unsurveyed, and it passes through where
23  Horseshoe Reservoir is and Bartlett.  But there are
24  no -- as far as I can determine, there's no GLO surveys
25  for those areas.  Then there's a real rugged area up
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 1  here above the Verde Valley that also was not surveyed.
 2            The upper end of the watershed, I examined
 3  essentially all of those surveys and the field notes,
 4  all the way up, well, a little past Seligman, following
 5  Big Chino Wash all the way up.
 6            Those surveys are included in the appendices
 7  of my report that apply to, say, Little Chino Valley,
 8  Williamson Valley, Walnut Creek, and Big Chino Valley.
 9  So you'll see all those federal surveys in those
10  locations.  In the general report you'll see the other
11  surveys.  And then, like I said, when I introduced this
12  talk, I found an additional survey within the last
13  couple of months, and it prompted me to look more
14  carefully at information in the lower part of the
15  river.  And so those were added in; that GLO
16  information is added in the addendum.
17            Now, I want to add here, in these unsurveyed
18  townships there are a handful of homesteads that were
19  surveyed.  I did not have the field notes for those,
20  but knowing the precision used by the GLO people back
21  in those days, the plat does show the width of the
22  river channel; and in all of those homestead surveys it
23  showed a single meandering channel.
24      Q.    So just to be clear, you actually examined
25  all the township surveys that you've referred to and
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 1  the homestead surveys for the townships where there
 2  weren't township surveys?
 3      A.    Yes, I did.
 4      Q.    And that's the four months of work?
 5      A.    That's four months of work.  And I'm certain
 6  Dr. Littlefield understands how hard that is.
 7            Okay, in the lower left part here, I have the
 8  depths that I was able to obtain from the information I
 9  just described.  In the upper part, township 17 north,
10  range 2 west, there was one measurement of depth along
11  with the width.  And the same was true in the next
12  township.
13            Then down here in 16 north, 3 east, I found a
14  note, a general summary note, where the average depth
15  for that entire township, which was about 10 miles of
16  river, was 3 feet.  That was presented this morning
17  with Jon Fuller when he was being questioned by
18  Freeport.
19            Then further down at 4 north, 7 east, we have
20  three measurements of a width 3 feet -- or, excuse me,
21  a depth of 3 feet and a depth of 4 and a depth of
22  5 feet.  And further down there's another group of
23  depths and then another.  At the end there there's
24  another one that's 5 feet.  Now, the 5 foot depths were
25  measured during periods of direct runoff.  I don't know
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 1  how much direct runoff, but it was not base flow.
 2  There was additional.  It appeared to be snowmelt.
 3            There's a group of measurements here in
 4  3 north, 7 east that were done in February, but the
 5  surveyor made a very distinct note that the river was
 6  very low.  A copy of that field note is in my report.
 7      Q.    And what was the date of these surveys?  When
 8  were they conducted, generally?
 9      A.    Well, it was 1970s (sic).  Well, okay, all of
10  them are before statehood.  The upper ones there, I
11  think they were getting close to statehood.  The lower
12  ones are pretty early.  I think they were -- I'm not
13  sure.  I would have to flip.  But they were earlier.
14      Q.    Okay.  And just a minute ago, when I first
15  asked you, you started and answered 1970; but I'm
16  thinking you meant 1870?
17      A.    Oh, 1870, yeah.  Okay.  I'm sorry.
18            Yeah, by the way, I've been -- as a USGS
19  employee, I was working in the area from 1964.  I was
20  up in the Big Chino Valley area during the groundwater
21  work and so forth.  So I've been up in -- I've been
22  involved in the -- as a professional, I've been
23  involved in the area for a long time.
24                 CHAIRMAN NOBLE:  Joy, would this be a
25  good place to take a break?
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 1                 MS. HERR-CARDILLO:  Sure.
 2                 CHAIRMAN NOBLE:  Thank you.  We'll break
 3  for lunch for an hour and 15 minutes.  That should
 4  bring us back here at about a quarter after 1:00.
 5                 (A lunch recess was taken from
 6  12:01 p.m. to 1:15 p.m.)
 7                 CHAIRMAN NOBLE:  Please show the
 8  presence of the three Commissioners.
 9                 Joy, are you ready to proceed, and Win?
10                 MS. HERR-CARDILLO:  Yes, I am,
11  Mr. Chairman.
12                 CHAIRMAN NOBLE:  Are you set to go?  Are
13  you set to go, Win?
14                 THE WITNESS:  Yes, sir.
15                 CHAIRMAN NOBLE:  Okay.
16                 Oh, one moment, however.  Just a little
17  bit of scheduling housekeeping.
18                 Mr. McGinnis.
19                 MR. MCGINNIS:  Yes, Mr. Chairman.
20  Several of us were talking more about scheduling after
21  the discussion we had before lunch.
22                 The next witness in order I think would
23  be Dr. Littlefield.  We already told people he couldn't
24  be here tomorrow.  The next witness after that will be
25  Dr. Mussetter.
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 1                 It sure looks like, although we might
 2  finish Mr. Hjalmarson tomorrow, we're not going to have
 3  time to start another witness.  And I was just asking
 4  the Chair's permission if I could let Dr. Mussetter go
 5  ahead and fly home tomorrow at a time earlier than he
 6  otherwise would, with the idea that when we got
 7  Mr. Hjalmarson done tomorrow, sometime in the
 8  afternoon, probably, we would just stop and let
 9  everybody drive back to their respective residences.
10                 MS. HERNBRODE:  No objection from over
11  here, Mr. Chair.
12                 MR. HELM:  I think that's a wonderful
13  idea.
14                 CHAIRMAN NOBLE:  Granted.
15                 Now, Joy, there you go.
16  BY MS. HERR-CARDILLO:
17      Q.    Okay.  When we broke for lunch, we were just
18  about to go over your Slide No. 3 from your PowerPoint
19  presentation, so Mr. Hjalmarson, if you want to just
20  pick up your presentation at that point.
21      A.    Okay.  I'm looking at Slide No. 3, and this
22  is just a summary of the information I used for the
23  assessment of navigability.
24            The first item there is the federal GLO
25  cadastral surveys.  I just want to make a point that
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 1  some people might think that if I looked at those for
 2  four months, that I didn't know anything about
 3  surveying.
 4            I've surveyed a lot with the U.S. Geological
 5  Survey, and I have six units of university credit in
 6  surveying, and I -- we started out with the original
 7  equipment used by federal land surveyors.
 8            So when I read those survey notes and so
 9  forth, I have a pretty good idea of exactly what
10  they're doing.  There are a few cases where I don't,
11  but 95 percent of it I know what they're doing.
12            Okay.  I looked at historic evidence, a lot
13  of newspapers and that type of thing.  And I used the
14  hydrology, hydraulics, morphology, technical reports
15  like U.S. Forest Service and so forth.  Looked a little
16  at modern navigation, which is what we've been talking
17  about here for several days.  And then my personal
18  experience.
19            So I basically used standard engineering and
20  hydrologic methods, or hydraulic methods.  I put my
21  engineering seal on my work, so that implies that I
22  used a professional approach to this.
23            The question is:  Was the Verde River
24  susceptible to navigation at the time of Arizona
25  statehood in its ordinary and natural condition?  That
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 1  was my driving objective.
 2            This is just boilerplate.  We're looking at
 3  natural and ordinary and segmenting.
 4      Q.    Moving on, just to mark our place now, we're
 5  on Slide 7.
 6      A.    Oh, I'm sorry.
 7      Q.    That's okay.
 8      A.    I'm at 7 now.
 9            This is a rather detailed overview of what I
10  did, the general approach.  If everybody can read that,
11  it might be wise to just let you look at it for a
12  minute and move on.
13            I want to emphasize the U.S. Forest Service
14  here on the hydrology and the hydraulics.  I'll get
15  into that a little bit, but they've done a very
16  extensive report on the upper Verde River.
17      Q.    Slide No. 8.
18      A.    Slide 8, this is -- just gives some distances
19  and drainage areas here.  Again, I think you can look
20  at that as fast as I can talk about it.
21            Let me make one comment.  There is a --
22      Q.    This is back on Slide 8?
23      A.    I'm back on Slide 8.
24            There is a closed basin in the upper end of
25  the Big Chino, right at the northern end up there.
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 1  It's about 357 square miles.  That's the upper Valley
 2  climate.
 3            Okay.  Here's the conceptual model of what
 4  I'm doing, and this is based largely on USGS modeling
 5  that they've been doing all over Northern Arizona.
 6      Q.    And this is Slide 9.
 7      A.    Slide 9.
 8            The models that are available or that are
 9  being used now are of basin-fill sediments, which is
10  the lower box here in this diagram.  And there's
11  several layers to that, and it includes generally the
12  basin fill.  Commonly, basin fill is thought of as
13  sediments of old alluvial fans and this type of thing.
14  In the Big and Little Chino areas, it's interlaced with
15  volcanics.
16            And in the Verde Valley, the USGS includes
17  the Verde formation, which is cemented material of all
18  different sizes.  Well, not real big stuff, but it gets
19  up into cobbles.
20            What I'm looking at here is the triangular
21  portion here.  We're looking at the mountain fronts,
22  the mountain front springs, the drainage area or
23  drainages like Granite Creek and Walnut Creek that flow
24  towards the basins and across the basins and down into
25  the Verde River.  So we're looking at recharge,
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 1  evapotranspiration, and the base flow from that upper
 2  unit.
 3            So, like I said, it's based on USGS studies,
 4  largely.  The USGS did not model the quaternary
 5  aquifers or the mountain front springs that I'm going
 6  to model or I'm going to estimate.  The base runoff of
 7  the quaternary aquifers and the mountain front springs
 8  is estimated for this study.
 9            Okay, here is a diagram of what the USGS has
10  modeled.
11      Q.    This is Slide 11.
12      A.    And this is Slide 11.
13            This is the lower -- the lower unit here,
14  Layers 1, 2 and 3 are what they have modeled, and
15  they've modeled the base flow in the Verde River.
16      Q.    When you say they, could you be specific?
17  Who's modeled that?
18      A.    The what?
19      Q.    Who is they; who are you referring to?
20      A.    The USGS, and the primary references below
21  there are Don Pool and the team.
22      Q.    Okay.
23      A.    The HA-664 is a hydrologic atlas that models
24  the base flow.  That's been used on the -- I used it on
25  the Santa Cruz, the San Pedro, the lower Gila, and I'm
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 1  using it here to determine the Q90 base flow.  So what
 2  I'm looking at here is the upper unit that they did not
 3  simulate.
 4            Slide 12.  This is the HA-664 study and the
 5  corresponding map.  They have a groundwater budget here
 6  that applies for each of the groundwater basins, and
 7  these, there's like 72 of these, I think, in the
 8  basin/range physiographic province, and there's 4 of
 9  them up here in the Verde watershed.
10            There's been some confusion in previous
11  testimony on the other rivers, so I thought I would
12  cover this.
13            The way this is used is you have base flow
14  coming across, say, one of these units; like I'm
15  showing here with the moving flow.  And you have a
16  water budget for that particular unit.  So you can --
17  if the outflow that I'm showing here, if it's more than
18  the inflow, which is the purple area, then you end up
19  with a gain in base flow as the river crosses that
20  unit; and, conversely, if it's the other way around,
21  you have a loss.
22            So, for example, going to just the lower
23  Gila, in the lower Gila River it's losing because of
24  the high ET.
25            This is the existing definition of the base
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 1  flow --
 2      Q.    And this is Slide 13?
 3      A.    -- produced by the USGS, and it's Slide 13.
 4            This is another USGS report.  And, by the
 5  way, there's about a half a dozen full USGS studies up
 6  here in the Verde watershed, most of it in the upper
 7  end.  I used this information for my analysis.
 8            So I'm going to take a photo trip of the
 9  Verde, and, first, let's look at what we know.  We know
10  a lot about basin-fill aquifers.  Like I said, the USGS
11  has modeled the bejesus out of them.  We know very
12  little about the quaternary.  And I used the U.S.
13  Bureau of Reclamation virgin flow runoff for the mouth
14  of the Verde River.  That's USBR 1952.  That's been
15  used by at least three of us.  Of us, I mean our
16  technical people or people involved in this issue for
17  the other rivers we've covered in the last year or so.
18  So several of us have used that bureau report.
19            I will add that Mr. Gookin thought very
20  highly of that report and testified accordingly.  He
21  thought it was about the best information around on
22  virgin flow.
23            Slide 15, I'm looking at natural conditions;
24  in other words, no humans, no sprinklers, no cattle, no
25  dams, and so forth.
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 1            This is slightly different than the slide I
 2  handed out.  This is color infrared that shows where
 3  evapotranspiration is.  If it's red, that means there's
 4  living plants there transpiring water into the
 5  atmosphere.
 6      Q.    And this is Slide 16 in your PowerPoint,
 7  correct?
 8      A.    That's correct.  And this slide on the left
 9  is just slightly larger than the one that's in your
10  handout.  I showed this larger one because it's kind of
11  interesting here, I think.
12            Here it shows the farming area in Big Chino.
13  Over here you can see the brilliant red line here
14  that's the Walnut Creek, and here is Williamson Valley,
15  lots of farming going on.  Here's the present farming
16  in Little Chino Valley, and there used to be along
17  Granite Creek right here, but it's been moved after the
18  construction of Watson Waste over here and the canals
19  going over into here.  The irrigation area moved over
20  to there in 1914 or it started to move in '14.
21            And you can't really see it on this slide,
22  but there's a thin red line here, and it goes down to
23  the Verde Valley.  So on the right is another color IR
24  of the Verde, and it shows the Verde River coming down,
25  with Peck's Lake that we were talking about.
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 1            And this is Freeport's slag pile that they're
 2  going to process.  I guess there's about a billion
 3  dollars worth of minerals in that.  And I want to say
 4  that I'm an advocate for that.  I'm strongly behind
 5  them.  I think it's a really good idea to get rid of
 6  that thing.  Also, it pushed the river over.
 7      Q.    So if you could just clarify for me.  You
 8  made reference to the handouts, the things we passed
 9  out at the beginning of your presentation.  What
10  comparison are you drawing?
11      A.    Okay, that handout, if you follow my arrow
12  here, it's just slightly smaller than what I have here,
13  just a hair.
14      Q.    Okay.  Which of the handouts?  Was this in
15  the packet or was this -- I'm sorry, I don't have them
16  in front of me.
17      A.    Oh, I'm sorry.  It's in my report.  It's in
18  the report of the PowerPoints.
19                 MS. HERNBRODE:  It's in his original
20  PowerPoint.
21  BY MS. CARR-HERDILLO:
22      Q.    Oh, it's in your original PowerPoint.  Okay.
23      A.    The original PowerPoint.
24      Q.    Okay.
25      A.    So there's very little difference.  I wanted
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 1  to just show the connection between the photo on the
 2  right and where it's seen on the photo on the left.
 3  That's all I'm doing.
 4      Q.    Okay.
 5      A.    There's nothing sinister about changing this.
 6      Q.    I just wanted to make sure everybody
 7  understood what the change was.  That's okay.
 8      A.    Here's the profile of the Verde River.
 9      Q.    And this is Slide 17.
10      A.    Slide 17.  And it shows Verde coming through
11  Big Chino Valley, where the slope changes, and it comes
12  down there and there's a hump in it and off it goes.
13            And this reminds me of a little song, "My
14  bucket's got a hole in it."  So a hydrologist will look
15  at this and he'll say, well, my profile has a bump in
16  it.  So which means there's a hard rock area in there.
17  It's not uniform geology down this thing.  And we've
18  discussed that at great length in the last few days;
19  but you can see it real clear on the profile, is the
20  point I'm making.
21            Okay, here's a 1906 map of the lower Verde.
22  It shows a meandering channel in a few places.  It's
23  two channels.  In my report I have a set of the early
24  USGS maps, all of them at or before statehood.  They
25  all show a single meandering channel.
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 1            There was a change at the upper end in the
 2  channel pattern of Granite Creek over roughly a 15-year
 3  period, as depicted on two of the maps.  Granite Creek
 4  changed from a single channel to a braided channel.
 5  It's clearly shown on the map.  No braiding is shown on
 6  the Verde River in those historic USGS maps.
 7      Q.    And that was Slide 18.
 8      A.    Slide 18.
 9            Slide 19, I'm going to skip this.  We've
10  covered this, the braided period.  Jon Fuller covered
11  that in great detail.  There's been more questions
12  about that than dogs have flees.
13            The same thing goes with this.  This is that
14  sand and gravel pit.  I might add real briefly here
15  that it looks like the sand and gravel pit caused a
16  backwater effect and a lot of storage of sediment, and
17  then the gradient through here increased, and as a
18  result, it became braided.
19      Q.    So that was Slide 20, but we're moving on.
20      A.    Slide 20.
21            This is just kind of a fun trip up the Verde.
22  This is a major diversion at Fort McDowell and this is
23  looking downstream.
24      Q.    And what's the date on that?
25      A.    This is a Google, a very recent Google.
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 1      Q.    Okay.  And that's Slide 21.
 2      A.    21.
 3            22, here's a Google on the right, and it
 4  shows the source of a whole lot of the riffles of this
 5  pool and riffle river.  And a lot of the riffles occur
 6  at the mouths of tributary streams that flood and dump
 7  the dirt, the debris, into the Verde River.  That's the
 8  source of a bunch of them.  Not all, but quite a
 9  number.
10            Something that's just kind of a pretty little
11  view of the Verde downstream of Bartlett Dam.  It shows
12  it's tree-lined.  The Salt River Project has been
13  releasing about 100 cfs here as a result of an
14  agreement with the Indians, and it has kind of a nice,
15  pretty, stable appearance to it now.
16      Q.    So that's a modern picture?
17      A.    That's a modern picture, yes.  I just want to
18  give SRP a little attaboy here.
19            Slide 23.  We're still below Bartlett Dam.
20  Here is a USGS crew surveying a cross-section.  There's
21  a guy standing in the river.  That's taken quite a few
22  years ago, 20 years ago or so.  And here's a little
23  boating below Bartlett.  There's Bartlett releasing.
24            Slide 24, this is an interesting slide.  This
25  is the reservoir at Horseshoe, behind Horseshoe Dam,
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 1  full of sediment.  Hold on a second.
 2            Okay.  22,300 acre feet of sediment has been
 3  deposited there from 1945 to 2003.  That's a bunch of
 4  sediment.  The sediment effect goes all the way up the
 5  Verde River to about 9 miles above the dam, and there's
 6  been about 6 foot of fill at the USGS gage at, we call
 7  it, Tangle Creek in these hearings.  It's 095085.  The
 8  channel at that point has come up about 6 feet, and
 9  it's a direct effect of the sediment deposition and the
10  water storage behind Horseshoe Dam, and that's a human
11  effect.
12            This is right upstream of the gage I just
13  mentioned, and this is Slide 25.  This is Sheep
14  Crossing.  Real interesting suspension bridge.
15            This is some boating down in the Wild and
16  Scenic reach that's been discussed.  Here's Verde Hot
17  Springs again.  Here's an older photo taken in 1930 on
18  the right.  Nice single channel.
19            Here's one that hasn't been shown.  This is
20  1910 at the Childs powerplant.  I don't know if that
21  horse is in the deepest part or not.  To me, it looks
22  like it's a little deeper behind the horse there, but
23  I'm not sure.  But that, judging from the vegetation,
24  it's not in the summer, but it does look like a bunch
25  of base flow to me.
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 1      Q.    And that's Slide 27?
 2      A.    27.
 3            I don't know whether you know how this
 4  powerplant used to work, but the water was diverted up
 5  there at Fossil Springs, went down through Irving
 6  Plant, and then through an elevated conduit it went
 7  into what I think was Spirit Lake, and then from there
 8  it went into an underground pipe and down into the
 9  powerplant here at Childs.  It's all closed up now.
10            Slide 28, this is --
11      Q.    If I could just go back to that slide, the
12  Childs powerplant.  Was that still open in 1912?
13      A.    No, it was built -- this is after statehood.
14      Q.    Well, this picture, you said, is 1910.
15      A.    Oh, wait a minute.  Excuse me.  I'm sorry.
16  I'm having a senior moment.
17            That's close to when it was built, I believe,
18  yeah.
19      Q.    Okay.  So it would have been open in 1912 as
20  well?
21      A.    That's right.  Yes.
22            Okay, Jon mentioned the Camp Verde canoe
23  races.  I don't know whether Jon's there, but I took
24  that a couple years ago.  It was fun to watch them
25  going by.
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 1            Verde Falls area.
 2      Q.    This is Slide 28.
 3      A.    This is Slide 28, yeah.
 4            We discussed that, I guess, so I'll move on.
 5            Here are some aerial views of USGS gages.  It
 6  just shows basically where they're located.  You try to
 7  get them in a straight, uniform reach, usually in a
 8  little pool, assuming that there's a stable section
 9  control downstream.  And the section control would be,
10  you know, a riffle type area.
11            If there's no stable riffles around, then you
12  try to get a straight, uniform reach where the control
13  is known as a channel control.  And the control, by the
14  control, I mean it means the feature at and downstream
15  of the gage that controls the stage-discharge relation
16  or the rating curve for the gage.
17      Q.    And just before we move on from those gages,
18  you actually were responsible for the placement of
19  gages along the Verde River when you were with USGS,
20  correct?
21      A.    Yes.  When I was -- I selected -- well, a
22  geologist and I selected a site for the Paulden gage.
23  We drove a stake in the ground and built it here, after
24  we got permission from Ed Tovrea to put it on the old
25  King's Ranch, where it's located.  Ed Tovrea doesn't
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 1  have it anymore.  Somebody else has it.  But, anyway,
 2  at the time we put the gage in, Ed Tovrea, the big
 3  meatpacking guy there east of Phoenix, owned that.
 4  Kate Star, by the way, used to own that after the Kings
 5  had it.
 6            I was involved with the Clarkdale gage, also.
 7  I was involved in selecting where to put the -- there's
 8  two cableways there.  I was involved in locating those
 9  cableways with a geologist.
10      Q.    Okay.  So Slide 30.
11      A.    Slide 30.  This is the Black Bridge at Camp
12  Verde.  It's the one upstream.
13            This shows the Verde formation.  This white
14  here and this white right here is the Verde formation.
15  So the Verde River in this area has been scouring, and
16  it contributes to its stability because it's
17  encountered an erosion-resistant material.  So as a
18  result, the river is going through an alluvial -- kind
19  of an alluvial environment, but it's pretty stable.
20            This is just boilerplate stuff.  I'm just
21  showing that it's being used.  I'm not for or against
22  this publication.  I'm just showing that it exists.
23      Q.    Okay, that was Slide 31.
24      A.    31.
25            Here's some older photographs.  I think these
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 1  have been shown.  In fact, I'm sure they have.
 2      Q.    Slide 32.
 3      A.    That was 32, and here's the little point bar
 4  that Jon was talking about earlier today.
 5            This just simply shows that this river is
 6  being loved to death, so to speak, which is a nice
 7  thing to happen, in my opinion.
 8      Q.    Slide 33.
 9      A.    That's 33.  Here's another paddler guide.
10      Q.    When you say the river's being loved to
11  death, you're not implying it's being killed, right?
12      A.    No.  That's right.  I realized as soon as I
13  said that, it's not a good -- I love my dog to death,
14  but I don't want him to die.
15      Q.    Gotcha.
16      A.    This is just a reach downstream from the
17  Clarkdale gage as the river enters the Verde Valley.  I
18  do show a cross-section at this site in my report.  I
19  know this gentleman that owns this property real well,
20  and his grandson swims in the river out here, and
21  there's pools and stuff in here that are excellent
22  swimming, that are 5 to 6 feet deep.
23      Q.    That's Slide 34.
24      A.    That was 34.
25            This is Slide 35.  It's looking downstream at
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 1  the Clarkdale gage.  This is the access cable to the
 2  gage.  To get there you have to -- behind the camera is
 3  a cable that you measure from, but you use it to go
 4  across the river, and then you walk downstream and you
 5  come back across to get to that gage.  It's kind of
 6  hard to get to.  This just shows there's a pool there,
 7  but downstream there's a riffle.
 8            This is a view from the gage area, and this
 9  is the riffle I was referring to.  It's, I don't know,
10  50 to 100 feet below the gage.  You can see where it's
11  kind of pooled, and a little riffle starts here, but
12  the main one is down here.  Here is higher flow where
13  that riffle is kind of drowned out, so it becomes
14  submerged by back-channel backwater, water that might
15  propagate way down there.
16      Q.    And that's Slide 36 showing the Clarkdale
17  gage.
18      A.    That's 36.  The discharge there is 2,000 on
19  the lower slide.
20            So here's just another view of it.  I'm
21  showing this in detail at this site because it has been
22  discussed in a couple of the witness reports.  So
23  here's the pool with the riffle area.  I show a
24  cross-section for this, and I also show a cross-section
25  that's basically the rating curve for the gage, and the
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 1  conditions down here are controlling the stage and
 2  discharge or the depth and discharge at the gage.
 3      Q.    And just to be clear, that was Slide 37.
 4            Now we're moving on to 38.
 5      A.    Okay, and now I'm on 38.  Here's a couple of
 6  rating curves for that riffle, and the riffle did fill
 7  during a short period here.  So I saw the information
 8  that these curves are based on, and I used classic USGS
 9  methodology, which is a parabolic situation that
10  describes the section control.  And with three current
11  meter measurements, you can convert this to logarithms,
12  which becomes a linear equation with three variables,
13  and you know the variables of stage and discharge from
14  the three measurements and you can solve for all the
15  components and out pops the depth.
16            And in this case the depth was 3 feet.  And
17  using different hydraulic methods at the cableway,
18  using the information from a very large current meter
19  measurement, which is described by this water level up
20  here, and then this cross-section, using that
21  information I determined the depths corresponding to,
22  well, the Q90 of 111 cfs and the depth was 3 feet.
23      Q.    And is there any information there about flow
24  rate?
25      A.    About what?
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 1      Q.    Flow rate.
 2      A.    Floating?
 3      Q.    Flow rate.
 4      A.    Oh.  111 cfs was the -- I computed the depth
 5  for that, but I computed the depth for the median and
 6  the average too.  I'm just giving a summary here.
 7      Q.    Okay.
 8      A.    But I computed everything you need for this
 9  assessment of navigability.
10                 CHAIRMAN NOBLE:  Joy, could you put the
11  microphone a little bit closer to your mouth?
12                 MS. HERR-CARDILLO:  Sure.
13                 CHAIRMAN NOBLE:  Thank you.
14                 THE WITNESS:  Okay, the USGS has done
15  many studies.  A colleague of mine, Laurie Wirt, who
16  we -- 25 years ago we did a report on the source waters
17  of the Verde River, which was basically a study of the
18  connection between the Big Chino aquifer and the base
19  flow in the Verde River.  She did subsequent studies on
20  the river and kayaked the whole upper part several
21  times collecting geochemical type samples.
22                 This is a subsequent study by a
23  different person, but it's a USGS study.  And they were
24  using a canoe and they -- what he's doing here is
25  collecting water samples.  So they started up -- this
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 1  particular trip they started at Perkinsville and went
 2  on down to Clarkdale.  And no dents in the canoe.  The
 3  canoe is loaded with scientific instruments.  If you
 4  dumped it in the water, I think it could be an
 5  expensive loss.  And the water samples are also in the
 6  canoe.  Some of them had to be refrigerated, so they're
 7  probably in the ice chest.
 8                 Anyway, they're using the river.
 9  There's no dents in the canoe.
10  BY MS. HERR-CARDILLO:
11      Q.    And that was Slide 39.
12      A.    39.
13            This is 40.  This is just a view showing a
14  pool and how they act as a small sediment trap.  You
15  can actually see the sediment in this one.  And when
16  you have real small floods and so forth, it will bring
17  sediment down, and because of the low velocities in the
18  pool, it will settle out, and then larger floods will
19  reactivate this sediment and move it on down.
20            So I'm just kind of showing how dynamic, you
21  know, a calm, little river can be.  There's things
22  going on.  Doesn't really have much effect on
23  navigability, or I would say it's insignificant.
24            This is part of the U.S. Forest Service study
25  I mentioned.  These are not exactly at the same
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 1  location, but this would be before the '93 flood and
 2  after the '93 flood.  That shows the channel at
 3  basically the same location.
 4            I wouldn't really compare the little riffle
 5  here to what is shown on the left because they are a
 6  slightly different spot.  But, anyway, there was very
 7  little change as a result of the '93 flood, and that's
 8  generally the condition on the entire upper part.  It
 9  was hardly anything.
10      Q.    And that was Slide 41.
11      A.    That was 41, yes.
12            I'm at 42 now.  This just shows a different
13  type of channel.
14            While I'm on this slide, I'm going to mention
15  Dr. Neary and Dr. Medina.  They're Ph.D. hydrologists.
16  Al Medina, who I know quite well, he just retired.
17            Dr. Dan Neary, I've communicated a lot with
18  him.  When I found out they had 108 cross-sections, I
19  got extremely interested and got ahold of him, and he
20  told me I could have them all.  It wasn't in the same
21  format of the computer program I use, so I asked him if
22  he could select out a handful of representative
23  cross-sections, which he did for me.  So those are
24  shown in my report.  So I'm taking his word that they
25  were representative.  It's my experience that they
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 1  were.
 2            This just shows the variability up there in
 3  the upper part.  You have the little alluvial pockets
 4  and then you have big bedrock cliffs.
 5            And this is the Verde Paulden gage.
 6      Q.    This is Slide 44.
 7      A.    Slide 44.
 8            And this is the site I selected.  It's been
 9  there ever since, so it hasn't washed out, and the
10  channel's still where it was.  This is a channel
11  control through here.  The riffle is way downstream,
12  but what's really controlling the stage-discharge
13  relation here is the channel, the channel condition.  A
14  couple of big boulders in there.
15            The boulders are obstruction to navigability,
16  but boulders also cause a backwater effect, so they
17  increase depth.  So there's a good side and a bad side.
18  If you're using small watercraft like kayaks and
19  canoes, I don't think they're any problem at all.
20            Now, this is kind of a nice laboratory area
21  in regard to banks, stable banks.  The banks along this
22  upper part are quite stable.  I say they're stable.
23  The Forest Service says they're stable.  Phil Pearthree
24  says they're stable, and so forth.
25            And one reason they're stable is there's a
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 1  lot of grass, and the grass in here has roots that go
 2  down 2 to 3 feet, generally about 2 feet, and the roots
 3  act like rebar and concrete.  They hold the soil mass
 4  together.  So when it's exposed to floodwater, it's
 5  resistant to erosion.
 6            Now, an interesting way to look at this is
 7  you can go down here, and back in 1964 I discovered
 8  this and I learned a lot about geomorphology in about
 9  15 minutes.  I was down here looking at this channel,
10  and I looked at the bank real carefully, and I noticed
11  it went vertically down and then it went underground,
12  back under.  And where it went back where it eroded, it
13  eroded under the roots, and it wasn't consistent all
14  the way down here, but the channel was lot wider than
15  it appeared on the surface.
16            Now, there's very little flow.  In base flow
17  there's not a whole lot of water in there, but there is
18  a slow-moving current in those areas.  So when you
19  measure that river, you've got to be careful what
20  you're measuring.
21            This is an example.  This is characteristic
22  of the Great Plains in the United States.
23      Q.    And this is Slide 127, which is one that you
24  added?
25      A.    Right, handout 127.  Thank you.  I get more
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 1  interested in my subject than I do in where I am.
 2      Q.    That's okay.  That's what my job is.
 3      A.    I think this is a very interesting slide.
 4  You can find many slides like this that show these
 5  massive root zones that were present in, in particular,
 6  the Great Plains.  Navajo grass is one of the grasses
 7  that was along floodplains.  They were along the
 8  floodplains of the Cimarron River, many rivers that
 9  have been studied.
10            And what happened here is the settlers came
11  along and they farmed these floodplains and they
12  destroyed this grass.  And the grass was so hard to get
13  rid of they had to use steel plows.  They had to use
14  some big equipment to get rid of it.  Then over here is
15  their crops.
16            So this shows both the grass and the crop.
17  This has a very shallow root zone and this has a
18  massive root zone.
19            If you have seen Ken Burnham's beautiful
20  documentary on the West, the settlement of the West,
21  it's several series.  In one of those series it showed
22  a sod house on the Great Plains and he shows a chunk of
23  grass with about a 20-foot long root zone.  So when you
24  get rid of that, you end up with a dust bowl.  Duh.
25      Q.    So no rebar in that crop?
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 1      A.    There's no bonding.  You've removed the
 2  bonding and it's susceptible.  You know, a flood comes
 3  along and it's not bonded together, and along the
 4  rivers, the way the diversions were done, they diverted
 5  water that pointed directly towards their farming, and
 6  if their furrows were in line for that particular crop,
 7  the flow would just go down there, you know, hellbent
 8  for election, so to speak, and erode everything away.
 9            It's almost a no-brainer on the confusion
10  that has existed on the effects of man on floodplains.
11  You can see it, a major factor right here in front of
12  you.
13            Slide 45.  This is the Paulden gage with high
14  flow looking across, and there's the gage and the
15  cableway.  Shows flow in the floodplain.  It shows a
16  line of trees that were along the main channel there,
17  the low flow channel.  Here's some scientific work
18  being done.  I forget who that was.  Anyway, this is a
19  little above the Paulden gage.
20            Slide 46, this is a Forest Service photograph
21  by Dr. Neary.  It shows the stability of the banks up
22  in the upper part of the watershed.  Here's a tree
23  that's been eaten by a beaver, and the upper part is
24  where most of the beaver dams are.  This is right after
25  the '93 flood.
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 1      Q.    Okay.  So the report is dated 2012, but the
 2  photograph itself is right after the '93 flood?
 3      A.    Yes, I believe so.
 4            Yes, it has to be, yes, because you can see
 5  how fresh it is.  But the channel's still there.
 6  There's still a nice little channel.
 7      Q.    And just -- I don't think we got it in the
 8  record.  This is Slide 46.
 9      A.    Slide 47.
10            Ah-hah.  Now, here's an obstruction, SRP's
11  weir.  They have a gage here.  I'm joking about the
12  obstruction.  But they're monitoring the flow up here
13  because they want to know when the base flow from the
14  Big Chino aquifer changes.
15            And I think Mark will have a lot of work cut
16  out when that happens, but anyway.  Excuse me.  That's
17  just a -- I shouldn't have said that.  That's just a
18  casual, off-the-wall comment.
19      Q.    Okay.
20      A.    This is at Mile 3.2.  It shows people boating
21  in here pretty good.
22                 CHAIRMAN NOBLE:  Win?
23                 THE WITNESS:  Yes, sir.
24                 COMMISSIONER ALLEN:  Where is this
25  relative to Road 638?
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 1                 THE WITNESS:  This is upstream.
 2                 COMMISSIONER ALLEN:  Okay.  And there's
 3  another road that comes in at that particular point?
 4                 THE WITNESS:  In here?
 5                 COMMISSIONER ALLEN:  Yes.
 6                 THE WITNESS:  Yes, there is.  This is
 7  the area, I think Jon Fuller described it as an area
 8  with an outhouse.  This is the old Campbell -- this is
 9  on the land of the old Campbell Ranch.  Was he the
10  Governor?
11                 COMMISSIONER HORTON:  There was a
12  Campbell Governor.
13                 THE WITNESS:  Yeah, he was one of the
14  Govs, one of the early Govs.  And on maps it's also
15  shown as the Stewart Ranch.
16                 I'm going to jump ahead here a little
17  bit, but this is where I -- well, no, excuse me, I'm
18  not going to jump ahead.  Forget I said that.  I don't
19  want to give anything away.
20                 Okay, at statehood there were many human
21  impacts.  This is Slide 48.  Many human impacts.  The
22  base flow had been altered, and a large part of the
23  alteration occurred in the watershed upstream of the
24  Verde River itself.  So it was in the contributing
25  drainage areas where there was a major impact.
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 1                 This is Slide 49.  That's basically what
 2  I just said.
 3                 Slide 50.  So I set out to determine the
 4  natural flow of the Verde River.  That's the primary
 5  objective, what I set out to do here.  And I'm showing
 6  here that I used three different methods that are
 7  backed up by other information.
 8                 The first method I used was to determine
 9  the irrigated acres using the GLO cadastral surveys.
10  That was determined by both the plats and the field
11  notes.  I took that acreage and multiplied it by a
12  consumptive use factor that's agreed upon by the USGS
13  and Arizona Department of Water Resources.  That's a
14  relatively new figure that they have all -- they've
15  agreed upon.  The product of that is equal to the
16  reduction in base flow.
17  BY MS. HERR-CARDILLO:
18      Q.    And this is Slide 51, for the record.
19      A.    Slide 51.
20            Slide 52, I did this along Granite Creek,
21  Williamson Valley, Walnut Creek, using those original
22  surveys.
23            Here's an example of one of the surveys.
24  This is Fort Whipple right down here, and this is
25  Slide 53.  This is Fort Whipple.  Prescott proper is
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 1  just off the map here on the lower part.  At the upper
 2  end here there's a cultivated area, and that's where
 3  Watson Lake is now.  Willow Lake is over in this area.
 4            I have the arrows pointing at the surveyed
 5  channel widths.  This is interesting here.  They show
 6  one point where the channel is dry.  Well, this is a
 7  cultivated cornfield.  And I'm -- it wasn't in the
 8  notes, but I'm sure there's a diversion there, because
 9  right down here then the water started coming back in,
10  the wastewater.
11      Q.    And the fact that that's a corn -- I can't
12  read.  My eyes aren't that good.
13      A.    Cornfield.
14      Q.    Cornfield.  And that was something that you
15  learned through reviewing the notes?
16      A.    Yes.  You had to read the notes.  You have
17  to -- you can't really use these plats alone to
18  understand hydrology and the cultivated areas and
19  consumptive use and so forth.  You have to join it with
20  the field notes.
21            And it's interesting, when you do that, you
22  realize the precision of these maps.  They're very
23  precise.  I think they're roughly 3 foot by 3 foot in
24  their produced size.
25                 COMMISSIONER ALLEN:  Mr. Hjalmarson,
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 1  what was the date of that survey?
 2                 THE WITNESS:  It's right up here.  1871
 3  it was approved.  That's a good question.  Down here at
 4  the bottom it's not showing.  Oh, let's see.
 5                 Okay.  It could have been surveyed in
 6  1870 or so, but it was officially filed in 1871.
 7                 And then I didn't cover this, but the
 8  widths here in Fort Whipple were from another survey of
 9  the military base, and those were September 1875.
10  BY MS. HERR-CARDILLO:
11      Q.    Before we move on, the dry channel that you
12  referred to, is that the Verde River or was that a --
13      A.    Oh, I'm sorry.  Good point.  Willow Creek is
14  over here.  No, excuse me, Granite Creek is over here.
15  And this is Willow Creek here.
16            Like I say, there's dams on both of them now.
17  Here's a current view.
18      Q.    This is Slide 54?
19      A.    Slide 54 of a USGS gage on Granite Creek.
20  What you see here is consistent with what you see in
21  the original land surveys.  There's nothing strikingly
22  different except there's less flow now.
23            There are reservoirs upstream of this
24  location, Goldwater and there's some water supply
25  reservoirs for the City of Prescott.
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 1                 COMMISSIONER ALLEN:  Is that below the
 2  point where the City of Prescott has its sewage
 3  effluent holding ponds?
 4                 THE WITNESS:  I can't answer that right
 5  now.  There's a major sewage below this point, but I
 6  can't answer that.  I don't think it is, but I'm aware
 7  of a sewage treatment below.
 8                 Okay, now we're into what I was doing.
 9  BY MS. HERR-CARDILLO:
10      Q.    Slide 55.
11      A.    Slide 55.
12            You take these, the cultivated areas that
13  these surveyors defined, and you compute the area for
14  each one and add them up.  This comes to 1,380 acres.
15  You multiply it by 3.15, and you've got the acre foot
16  per area.  Simple as that.
17      Q.    So this is the same survey that you had on
18  the other slide?
19      A.    That's right.
20      Q.    Okay.  And it's just an example of what you
21  did for multiple surveys?
22      A.    That's right.  And the difference between
23  this and the previous slide is I'm showing in green the
24  acres of the different cultivated areas.  And then the
25  sum of it is shown over here on the right-hand side.
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 1  That's the method in a nutshell for Method 1.  You do
 2  this for the whole upper watershed, and you spend four
 3  months doing it.  But I enjoyed it, actually.
 4            So this is converting those acres to -- well,
 5  excuse me.  I did this for all the upper watersheds.
 6            Now, in Big Chino it was a little different.
 7  This is Slide 56.  This slide shows the total
 8  cultivated land for all the major watersheds up there,
 9  but I call these, you know, the Granite, Williamson
10  Valley, Walnut and Big Chino.  And Big Chino, a lot of
11  the cultivated land occurred after the federal surveys,
12  but long be -- but several years before statehood.  In
13  the late 1800s is where most of it occurred.
14            A lot of the activity up there was associated
15  with cattle and cattle feed, but there were also corn
16  and so forth.  At present there's a major -- they grow
17  a lot of carrots up in the upper end of the valley and
18  they try to hit the offseason down here in Phoenix, so
19  they have a high economic value trucking carrots down
20  here.
21            Oh, let me finish this.  On the Big Chino, in
22  this area, I relied heavily on what I had observed of
23  the area in 1964, when I was up here, and the aerial
24  photographs that I showed you earlier from the NRCS,
25  the 1940 photographs.  And like I pointed out, you put
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 1  those on a PowerPoint -- or excuse me.  Anyway, it's a
 2  photo-enhancing program.  I forget the name right now.
 3  Photoshop.  You put it in Photoshop and you can change
 4  the light and increase contrast and so forth and see
 5  where diversion points were and that kind of thing.
 6            And so I came up with an area for Big Chino
 7  using that method, primarily.  I used the federal
 8  surveys where there was information for that.  In the
 9  other areas it was exclusively the federal surveys.
10                 COMMISSIONER ALLEN:  Now, this is
11  relative to 1940, or is this going back to pre-1900?
12                 THE WITNESS:  This is prestatehood.
13                 COMMISSIONER ALLEN:  Prestatehood.
14                 THE WITNESS:  Yes, sir.  This is my
15  estimate of the natural flow.
16                 COMMISSIONER ALLEN:  Is there any reason
17  that you didn't include the Little Chino?
18                 THE WITNESS:  Well, I call it Granite.
19  Granite Creek drains Little Chino.
20                 COMMISSIONER ALLEN:  Well, not really,
21  but...
22                 THE WITNESS:  In those days, in those
23  days, before development -- wait.  You're thinking of
24  the farming area in the town of Little Chino Valley?
25                 COMMISSIONER ALLEN:  Yes, in the town.
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 1                 THE WITNESS:  Okay, that's
 2  poststatehood.
 3                 COMMISSIONER ALLEN:  Okay that was my
 4  question.  I was wondering why you didn't include it.
 5                 THE WITNESS:  The reason is the
 6  agricultural activity was along -- was close to Granite
 7  Creek.
 8                 COMMISSIONER ALLEN:  Okay.
 9                 THE WITNESS:  I'm sorry if I confused it
10  that way, but that I was --
11                 COMMISSIONER ALLEN:  Well, Del Rio
12  Springs is in Little Chino, and that's the reason I
13  ask, and there was irrigation in that area prior, well
14  prior, to statehood.
15                 THE WITNESS:  Yes, and I did throw
16  that -- that is under my category here of Granite.
17                 COMMISSIONER ALLEN:  Okay.  Thank you.
18                 THE WITNESS:  Yeah.
19                 I might add that at Del Rio it was a
20  little tricky.  There's an area there that is a
21  cienega, and I did not include that area in the
22  cultivated acreage.  So it took -- I actually went out
23  there and field-checked it, and another guy did, also,
24  for me; and I came up with a reduced area for it.
25                 I had that problem on -- in regard to
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 1  cienegas, there's cienegas in Big Chino.  In fact, Mark
 2  and I -- the last time I flew up there in a helicopter
 3  was when it was with Mark and the SRP people.  And
 4  there is a couple of cienegas in Big Chino that nobody
 5  talks about, but they're there.
 6                 COMMISSIONER HORTON:  Mr. Chairman?
 7                 THE WITNESS:  For cienega, there's a big
 8  cienega in --
 9                 COMMISSIONER HORTON:  I've always been
10  confused about what a cienega is.  Would you tell me
11  that?
12                 THE WITNESS:  It's basically an area
13  where there's artesian seepage that forms a marsh or
14  wet, a wet area.  And like in the San Pedro, there used
15  to be a whole bunch of classic ones where there were
16  major marshes full of tules and mosquitos and
17  everything else.
18                 I might add, as long as you're on that
19  subject, some of what was going on in the marshy lands
20  of the Verde, the Camp Verde area, basically our
21  cienegas adjacent to the Verde River.
22                 I have a good friend, Dr. Tinlin, who
23  owns 50 acres, and the river crosses that acreage, and
24  on that land is a spring.  You can go out there and see
25  it.  I'll take you out there and show it to you, if you
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 1  want.  And it's a cienega-type environment, and the
 2  water source is from the underlying Verde formation.
 3  It has nothing to do with river alluvium.  And there
 4  were -- the water levels have been lowered, and you see
 5  fewer and fewer of those, but there used to be more of
 6  them.  So that, I know that's a major source of some of
 7  the early observations.
 8                 Joy might be having a conniption now,
 9  but I'm going to say one more thing.  I was a good
10  friend of Dr. Byrkit's.
11  BY MS. HERR-CARDILLO:
12      Q.    I have no control.
13      A.    And he was raised in Jerome and was a Ph.D.
14  historian.  He wrote "Forging the Copper Collar," if
15  you know anything about good books about settlement of
16  the West.  It's a classic.  And he and I were working
17  on a PowerPoint in some of his work when he died.
18            But, anyway, we formed the Verde River
19  Citizens Alliance together.  It's a community group in
20  the Verde Valley designed to educate people and
21  collect, pick up trash along the river.  And then we
22  have annual canoe rides for, basically, single-family
23  mothers with children, and we would offer free canoe
24  rides in the Dead Horse Park, Dead Horse Ranch State
25  Park area.  And we take them down towards the
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 1  Bridgeport Bridge and things like that.  We owned about
 2  15 canoes.
 3            And so, anyway, I knew Byrkit real well.  The
 4  reason I'm mentioning that and I'm getting a little
 5  windy, but Byrkit wrote about the marshes in the Camp
 6  Verde area.  I talked to him personally about that.
 7  Those did not block the river.  They were there and
 8  they were pretty thick, but there was a channel through
 9  there.
10                 COMMISSIONER HORTON:  Mr. Chairman, this
11  is a total side little tale.  I was on a Committee with
12  Dr. Byrkit and we were putting together a trail guide.
13  We had an attorney from the AG's office, who happened
14  to be Joy.  Small world.
15                 DIRECTOR MEHNERT:  Which Joy?
16                 MS. HERNBRODE:  Joy Hernbrode.
17                 COMMISSIONER ALLEN:  The one in the
18  back.
19  BY MS. HERR-CARDILLO:
20      Q.    Okay, so we were on Slide 56, and you were
21  discussing, just to kind of summarize, so that I'm sure
22  we all understand, that in terms of -- in the process
23  of identifying the cultivated acreage for the Big
24  Chino, you also had to make adjustments for cienegas;
25  do I have that right?
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 1      A.    Yes, I considered the effect of cienegas.
 2  They did do what they call dryland farming in those
 3  days.  There was some experimenting with it in the Big
 4  Chino.  And what that means is, is you plow a cienega,
 5  put your crop seed in, and it grows.  So you don't
 6  count that, you know, and --
 7      Q.    Because that wouldn't have been irrigated?
 8      A.    That wouldn't be -- well, the effect of that
 9  wouldn't change the effect on the base flow of the
10  Verde River.
11      Q.    Okay.
12      A.    So it was -- the human activity didn't really
13  change the loss of water to evapotranspiration was the
14  assumption.
15      Q.    Okay.
16      A.    So, like I say, you had to be very careful
17  about it, about looking at this stuff.
18                 CHAIRMAN NOBLE:  Joy, in order for you
19  to collect yourself --
20                 MS. HERR-CARDILLO:  I'm collected.
21                 CHAIRMAN NOBLE:  You're not connipting?
22                 MS. HERR-CARDILLO:  I'm not connipting
23  at all; but if you think we should take a break, that's
24  fine too.
25                 CHAIRMAN NOBLE:  Thank you very much for
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 1  allowing that.  15 minutes, shortly after 2:30.
 2                 (A recess was taken from 2:17 p.m. to
 3  2:36 p.m.)
 4                 CHAIRMAN NOBLE:  Will the record please
 5  reflect that the Commissioners are present.
 6  Mr. Breedlove is not present, but Mr. Mehnert is.
 7                 MS. HERNBRODE:  And the Commissioners
 8  are hydrated.
 9                 CHAIRMAN NOBLE:  Joy, are you ready to
10  proceed?
11                 MS. HERR-CARDILLO:  I am.
12                 CHAIRMAN NOBLE:  Please.
13  BY MS. HERR-CARDILLO:
14      Q.    Okay.  We were -- what was the previous
15  slide, right before we broke, if you could go back to
16  Slide 56?
17            Okay.  I just wanted to make --
18                 MR. HERR-CARDILLO:  Gosh, this is really
19  loud now.  Can we turn it down a little bit?
20                 CHAIRMAN NOBLE:  It's got a little
21  feedback, it's that loud.
22  BY MS. HERR-CARDILLO:
23      Q.    Just to confirm, if somebody wants to review
24  your work and your calculations on the cultivated lands
25  and where you identified them in the plats or the
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 1  surveys, all of that is available in your appendices to
 2  your report, correct?
 3      A.    That's correct, in regard to the General Land
 4  Office survey plats, and where necessary, I made copies
 5  of a page or two of the field notes.
 6            On the Big Chino it was much more complicated
 7  than that.  I do show the GLO plats, but I don't show
 8  the detail on how I did it to the extent that I do on
 9  the other three areas; mostly because, like I was
10  explaining, using Photoshop, you can use it to see
11  things that you don't normally see, and it was very
12  hard -- reproducing that on my equipment didn't show
13  what I needed to show.
14      Q.    Okay.  Go ahead and you can go on to
15  Slide 57.
16      A.    Okay.  So what I'm doing here is I'm trying
17  to re-create the natural and ordinary hydrology.  In
18  Method 1 I'm clearly using the GLO surveys, and where I
19  have to use other methods, like the aerial photos that
20  I mentioned, I do.
21            Let me just read a couple of sentences from
22  the Hayden report, the 1940 Hayden report.  You might
23  notice, if you've ever read this report, it has two
24  Page 6's.  When I was reading this for the first time,
25  I can still remember I thought I already read Page 6,
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 1  but I didn't.  So part of both pages is the same and
 2  part of it is different.  But there's a comment here
 3  that does apply to what I was confronted with, and I'll
 4  read it, if you'll bear with me.
 5            "The fixing of dates of appropriation of
 6  water was a tedious and at times uncertain task,
 7  especially as to the older lands.  Since much of the
 8  land was under irrigation in the early Sixties,
 9  testimony of living witnesses with personal knowledge
10  concerning dates of original cultivation is now
11  indefinite or entirely lacking."
12            Well, that was in 1940, so the problem is
13  even more serious now.  So, anyway, that kind of
14  explains what I was facing.  And then they also discuss
15  the use of the surveys that I'm using.
16      Q.    And, I'm sorry, what was the document you
17  were reading from?
18      A.    That's the Hayden report, the 1940, and it's
19  on both Page 6's.  Let's see, I think I've discussed
20  this.
21            Okay, let's move on to Slide 58.  We're going
22  to Method 2.  Now, let me just pause for a second
23  before we get into it.  I realize there's some
24  limitations to Method 1.  I'm assuming that the
25  computation I made applies to the prestatehood period.
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 1  It was based mostly on 1971 and '82 maps.
 2      Q.    I'm sorry, 19?  You mean 1871.
 3      A.    Oh, excuse me, 1871 and 1872 maps.  I'm
 4  sorry.
 5            And as far as we know, the amount of
 6  cultivated land increased after that.  So I might be
 7  missing some, but I was satisfied with what I did.  But
 8  because of this, some of the limitations associated
 9  with this assumption, I used other methods.
10            So here's Method 2.  The difference between
11  the natural or virgin flow at the mouth of the Verde
12  River is 100 cfs, and the difference of the -- the
13  natural flow estimated by the Bureau of Reclamation in
14  1952 was about 751 cfs.  The average annual flow for
15  the entire period of record, which is over 100 years,
16  is 651.  The difference in that was, basically, the ET
17  from cultivated land in the upper watershed.
18            Now, it also includes other losses, including
19  mining of old Del Rio Springs.  The water was diverted
20  from Del Rio Springs to Prescott in a pipeline.  There
21  were railroad dams before statehood up near Seligman
22  and Ash Fork and so forth.
23            So, but what I did was just simplify it a
24  little bit.  Forget the mine in Jerome and forget some
25  of the other stuff on the upper watershed, and I used
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 1  this difference of 100 cfs and tried to determine what
 2  portion of it applied to the upper watershed, Big
 3  Chino, Little Chino, and so forth, and the Verde
 4  Valley.
 5            So I resorted to the Hayden report, and on
 6  Page 75 of the Hayden report is a summary of irrigated
 7  acreages for the different townships in the Verde
 8  Valley and the upper Verde.  And I simply took that
 9  information and determined the ratio between the upper
10  and the Verde Valley, and I came up with applying this
11  ratio to the 100 cfs.  I got 20 (sic) cfs was lost to
12  ET above the Clarkdale gage, or excuse me, above the
13  Paulden gage, and 72 cfs was down below.
14            So that's basically an independent method I
15  got, and those numbers are real close to the Method 1.
16            There were a couple of conveyance-slope
17  estimates made up in the upper part.  I showed those
18  earlier.  They were 1 foot depth, and the widths on
19  those were 60 feet or even maybe a little more.  I
20  forget exactly.
21            But I tried to use that information using
22  conveyance-slope methods, using hydraulic computations.
23  It was basically kind of a SWAG, a scientific wild-ass
24  guess, using whatever little information I had.
25            My result did agree with the other two
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 1  methods.
 2      Q.    So just so the record's clear, can you go
 3  back?  That's Slide 61?
 4      A.    Oh, I didn't say the number, did I?
 5      Q.    No.
 6      A.    Okay, this was Slide 59 I was talking about
 7  there, using that ratio.
 8      Q.    Thank you.  Yeah.
 9      A.    And then this is just a description of the
10  conveyance-slope.
11      Q.    And that's Slide 60.
12      A.    Slide 60, yes.
13            Here's one of the locations where the depth
14  was made, 12 inches in depth at a 66-foot width.  And
15  this is just shortly -- or just a short distance
16  downstream from Granite Creek, about a mile downstream
17  from Granite Creek.
18            By the way, for the entire area I've shown
19  what widths were available and what depths were
20  available on the survey plats.  And then here's the
21  field notes, and I have an arrow pointing to that depth
22  so you can read it for yourself.
23      Q.    And that slide is just a sample of -- an
24  example of your work, and all of the work is set forth
25  in the appendices?
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 1      A.    That's exactly right.
 2            Now, here's the other one, the next township
 3  to the east, and this shows the location of the other
 4  width/depth measurement.
 5            I came up with 60 cfs, but I assumed a
 6  cross-section shape that was probably wrong.  So,
 7  anyway, for what it's worth, I gave it a shot, and I'm
 8  not going to stand behind that.  It's truly a
 9  scientific wild guess.  But I was pleasantly surprised
10  that it came in in the ballpark.
11            Okay, Method 1 required a considerable
12  effort, as it used cultivated land and hydrologic
13  information from the original federal land surveys.
14  All of the survey plats and associated field notes were
15  painstakingly examined.  This method is considered the
16  most accurate and precise of the three methods.
17            And you can read that for yourself.  If you
18  have any question, just ask.  But there's the results
19  of the three methods for Q90, the median, Q50, and then
20  at the bottom the natural or the virgin mean annual
21  base flow.
22      Q.    And that, I'm sorry, is Slide 64.
23            Falling down on the job here.
24      A.    Slide 64.
25            And down at the bottom, while I do include
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 1  the gage 5060, which is the gage below Camp Verde on
 2  the Verde, and then I do include the gage at the mouth,
 3  095100; and that 751 is the Corps of Engineers' virgin
 4  flow number from their 1952 -- or excuse me, Bureau of
 5  Reclamation 1952 report.
 6            Okay, I took the results of those three
 7  methods and simply added it -- this is Slide 65.  I
 8  simply added it to the existing USGS base flow along
 9  the upper Verde River.
10            Now, I didn't explain this specifically, but
11  as you can tell, I did analyze what was going on in the
12  upper end, and I thought the way to start this study
13  was at Sullivan Lake.  I made the judgment that above
14  Sullivan Lake, for that 3-mile stretch that I
15  previously mentioned, it was not navigable.
16            So that's just simply adding the amount I
17  computed to the existing.  And these are the results
18  for the upper reach, the Q90, the Q50, and the mean
19  annual.  At the Paulden gage, 54 cfs for Q90, 60 cfs
20  for the median, and 80 cfs for the mean annual.
21            Now, what's really of important here, I'll
22  say it again, is we're really looking at the limiting
23  flow characteristic for navigability on the Verde is
24  the base flow, and you have to start looking at the
25  median and below and usually below.
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 1            I'll let you read that for yourself.
 2      Q.    That's Slide 67.
 3      A.    67, yes.
 4            Now, the base flow for Freethey and Anderson
 5  is for natural conditions, and so this Method 1, 2, and
 6  3 don't really apply to that.  That information was
 7  already available.
 8            Okay, so we go to the middle and lower reach.
 9  The base runoff of the lower reach is simply computed
10  by adding the 100 cfs difference between the virgin
11  average annual runoff and the gaged average annual
12  runoff at 095100, and that's at the mouth.
13      Q.    So this is for that portion of the river you
14  didn't do the detailed analysis.  This is for the more
15  general analysis below the --
16      A.    That's right.  I'm switching to that.
17            Okay.  So below the Clarkdale gage, which is
18  basically downstream of all the cultivated land --
19  there is some other cultivated land there, but it's not
20  significant.  Below there I just simply added 100 cfs
21  to the base flow from the USGS report Hydrologic
22  Atlas 664.
23      Q.    And that 100 cfs difference, refresh our
24  memory; where did that come from?
25      A.    That's the difference between the Bureau of
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 1  Reclamation's virgin flow from their 1952 report and
 2  the long-term average -- mean annual runoff for the
 3  period of record at the mouth of the Verde.
 4            So there's a reach there where the 100 cfs
 5  it's a constant addition to the flow in my method.
 6      Q.    Okay.
 7      A.    Now, you distributed the 28 cfs across the
 8  Verde Valley to the Camp Verde gage, so I went from 28
 9  to 100, really, or you distributed the 72 cfs across
10  that.  So I think I just explained what's on this
11  slide.
12      Q.    And that's Slide 69.
13      A.    69.
14            Let me show you the result, and it might make
15  more sense.
16            So here we are at Sullivan Dam.  Looking at
17  the average annual runoff, it shows a fairly constant
18  to Perkinsville, but yet there's a slight drop there.
19  There is some underflow that occurs as the Verde River
20  flows across Perkinsville.  It's a big alluvial pocket,
21  and their flow does disappear and then it reappears a
22  short distance downstream.  Right upstream of Mormon
23  Pocket, there's some big springs in there that head at
24  Bill Williams Fountain.  The geochemistry analysis,
25  isotopes and so forth shows that water is very old,
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 1  been in the ground a long time, and it originated at a
 2  very high elevation, which had to be Bill Williams.
 3            I'm sorry for saying that.  I wanted to keep
 4  this simple.  I didn't want to get carried away too far
 5  on that stuff, but...
 6      Q.    So I'm not sure I got that on record that
 7  it's Slide 70 we're referring to or looking at now.
 8      A.    Yeah, this is Slide 70, and it shows the flow
 9  of the Verde that I've computed, the natural flow.  And
10  it shows the average annual all along the Verde from
11  Sullivan Lake all the way to the mouth.  It shows the
12  median and the base.
13            There's also a little blue line here that was
14  from a USGS study, but that's not natural.  That's not
15  a natural condition that they show.  But I gave the
16  reference to that, so if you want to compare what I've
17  done to theirs and see the difference, you're certainly
18  welcome to do it.
19            So at any rate, that's what I came up with.
20  I might add at this point there's a recent USGS study
21  done in 2005, and they came up with the same numbers
22  I'm showing here.  They came up with the same amount
23  of flow.  They computed a hundred cfs change in the
24  base flow down to the mouth.  I don't have that
25  reference handy, but anyway, it's there, it's in my
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 1  report.
 2      Q.    It's in your sources of your report?
 3      A.    It's in the addendum.
 4      Q.    Okay.
 5      A.    I discuss that in the addendum.  I started
 6  out by saying, hey, this is interesting; look at this.
 7  What I did matches exactly what they've shown for 2005.
 8            Okay, this is -- I'm just adding a little
 9  information to what we've been discussing.  These are
10  flow duration curves for the Verde below Camp Verde.
11      Q.    And just to make the record clear, this is
12  now one of those additional slides, so in the handout
13  that we handed out this morning it's 125.  Go ahead.
14      A.    Okay.  This shows several annual flow
15  duration curves.  I don't think anybody has shown an
16  annual one yet, but you can have a flow duration curve
17  for a period of record that defines what you consider
18  as natural and ordinary, or you can look at a group of
19  annual ones and get a different perspective of what you
20  might perceive as natural and ordinary.
21            But the point I'm making with these is
22  there's been a discussion that, well, during wet years
23  you lose sight of what navigability is.  You lose sight
24  of your ability to assess what is really ordinary.
25            Well, look at what happens here.  Here's real


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 1006


 1  data.  And all I did was take the annual daily flows
 2  from the USGS records.  You simply sort them and rank
 3  them.  You have the ordinate and abscissa of the plot
 4  here when you do that.  You sort them and rank them.
 5  There it is.
 6            So it's real simple.  It's not a pure
 7  statistical method, but it's close enough for what we
 8  did.  And -- okay, that's all I need to say about that
 9  about.
10            But the point here is look at these different
11  annual flow duration curves, and what do you see?  They
12  all come down to very similar base flow.  Down at Q90
13  there's hardly any difference, whether it's what you
14  call a wet year or a dry year.
15            What does that tell you?  Well, one of the
16  main things it tells you is the springs have very large
17  source areas.  The Big Chino springs at the upper end
18  that give birth to the Verde River have water down
19  there that the USGS has dated -- Fred Robertson dated
20  in his professional paper, the 492 series, over 5,000
21  years old.
22            So you have water, you know, being transient,
23  but there's a lot of it that's been down there a long
24  time.  And what it means is it's steady.  There's a
25  steady discharge there.  And if you start trying to do


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 1007


 1  annual modeling and stuff, you know, using tree rings
 2  and so forth, you get yourself all screwed up doing
 3  that, because this is independent of what's happening
 4  during the year.  This is a reflection of what's been
 5  happening over the last hundreds, thousands of years.
 6            So the same thing applies to summer/spring in
 7  Sycamore Canyon just above the Clarkdale gage.  Fossil
 8  Creek is an excellent example.  It discharges from an
 9  aquifer formation under the Mogollon Rim.  The source
10  over there is huge.  It goes way back.  And right now
11  Fossil Creek's running about 40 cfs.  You can -- you
12  can't guarantee, like Fuller was talking about this
13  morning, but you can do a pretty good job of telling
14  somebody what the flow is there.
15            And so there's many springs like that.  There
16  are a large number of springs that are recharged by
17  annual rainfall and so forth.  But there's some big
18  ones there, huge source down there.
19      Q.    And before we leave this slide, you point out
20  the big arrow there.
21      A.    My study, the most important figure to me is
22  the Q90.  And my study shows that I used 134 cfs for
23  Q90, and you can see the data here.  All of those are
24  greater.  So if I'm saying, hey, this was navigable and
25  I was going to be a little biased, you would think I


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 1008


 1  would be biased on the other side.
 2            I left it this way.  I didn't change a thing.
 3  The method I used, like I said, is based primarily on
 4  Hydrologic Atlas 664, and it gives the smaller number.
 5            But here's what's going on, in my mind.  One
 6  of the reasons for the Hayden report and the early
 7  Turney report and the subsequent other one.  What's his
 8  name?  Anyway, the 1914 guy.  People would come up from
 9  the Salt River Valley and look at what's going on in
10  the Verde Valley and wonder why they weren't getting
11  the base flow they wanted for their irrigation.
12            So they would come up there, and they
13  measured everything and so forth and so on.  One of the
14  things they noticed, and they wrote a real nasty
15  article, I think in The Arizona Republic, about this,
16  expressing what they -- expressing their opinion of
17  what they thought of irrigation practices in the Verde
18  Valley.
19      Q.    And this was many, many years ago?
20      A.    This is many years.  This is in 1901.
21      Q.    Okay.
22      A.    In 1901 they did this, and they were saying
23  they're applying much too much water to their land.
24  They're diverting, you know, in Woods Ditch.
25            And, by the way, Woods Ditch ran -- I had a
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 1  25-foot easement across my land for the Woods Ditch.
 2  It ran right across my backyard.  So I know a lot about
 3  Woods Ditch.
 4            But, anyway, they were saying they're
 5  applying much too much water to their land.  So what
 6  they did is -- they were right.  They were building up
 7  big mounds of water underneath the land adjacent to the
 8  river, and then when the irrigation season would stop,
 9  this came out of storage back to the river.  So what
10  you have is a human impact here that for part of the
11  year increased the base flow.
12            You follow?  So that's why I left my number
13  the same way.  I think my number is a better estimate
14  of the long-term -- or of the natural and ordinary.
15            Here it is down at the mouth, the same
16  approach.
17      Q.    And this is Slide 126.
18      A.    Handout Slide 126, yes, ma'am.
19            This 1905, I think that's the maximum year of
20  record.  I forgot about the '93 flood, but that's
21  either the first or the second largest annual runoff
22  for the period of record.  2,516 cfs average, about
23  four times, over -- you know, many, several times more
24  than the annual average.  Well, here's the 751 for the
25  Bureau, so over three times that amount.
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 1            And you can see even for that year, when you
 2  start getting down here to the base flow, there's a
 3  sameness occurring.  So there is a difference, but it's
 4  nothing like the difference over here, you know, at Q10
 5  or Q20.
 6            So we have had discussions about seasonality
 7  and can you guarantee there's so much flow there and so
 8  forth, all that kind of stuff.  And when you look at
 9  this, it's really not that important.
10            Also, when you start nailing down discharges
11  and you're looking at susceptibility to navigation,
12  when you nail down a discharge, you have something in
13  your mind.  You have some kind of craft in mind or some
14  kind of economic activity.  And I think that's the
15  wrong way to look at that.
16            So all you're looking at doing here, all I'm
17  doing, is looking at the susceptibility in general, is
18  this susceptible.  And I don't go to the next step
19  where I start looking specifically at a particular
20  activity or whatever.
21      Q.    Okay.  So now we're onto Slide 71, back to
22  the original PowerPoint.
23      A.    Okay, this is the information I used for the
24  hydraulics and channel geometry.
25      Q.    So this is sort of the second step in your
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 1  process?
 2      A.    This is step -- yes.  We got the hydrology
 3  that I'm reasonably satisfied with, and I'm going to
 4  the next step.
 5            Let me just digress real quickly here.  When
 6  I started this out, this slideshow out, I showed you a
 7  slide of the federal land surveys and I showed you the
 8  depths.  Those are average depths that those guys were
 9  measuring or they were the average -- one set of those
10  numbers is the average for about a 250-foot width of
11  the main channel.
12            And I could have almost stopped this study at
13  that point.  That tells me a lot about navigability.  I
14  didn't really need -- in my mind, I didn't really need
15  to go any further.  But I did.  I'm curious.
16            So the simple way to think of the Verde is
17  it's an active sinuous river that resides within recent
18  sediments and boulder rock and resides in an old
19  sinuous canyon.  So it's kind of sinuous within sinuous
20  in some areas, especially the upper end.
21      Q.    So moving to Slide 73.
22      A.    A summary of a detailed assessment of the
23  upper part, and the lower part follows.  So here's the
24  upper part.  This is from Wirt's report.  She was my
25  colleague.  This is Slide 74.  She was my colleague on
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 1  the first study that started a lot of attention on this
 2  area.  We produced that one on the source waters of the
 3  Verde.  She got killed in a kayak accident in Colorado
 4  in real serious high flow.
 5            Anyway, here's the slide.  It shows the
 6  different springs and so forth, but I don't think we
 7  need to spend much time with that.
 8            Now, I used the Forest Service report.  Now,
 9  this is --
10      Q.    That's Slide 75.
11      A.    Slide 75.
12            This is the Rosgen stream classification
13  system that a lot of federal agencies are using now,
14  and this is based on 105 cross-sections and a very
15  detailed study the U.S. Forest Service did on the upper
16  Verde, and it just shows the types of sinuosity that
17  you can expect up there.  Most of it is in this
18  C diagram.
19            Of importance here is Item DA.  You could
20  call that braided.  It's not that.  Everyone they show
21  is -- and the classification goes on in the braided
22  channels and so forth.  This is just one part of the
23  Rosgen classification system.
24      Q.    And these classifications here that -- where
25  you have assigned a percentage to each of the
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 1  various --
 2      A.    I assigned the percentage, but that's
 3  directly from their publication.  I just took the
 4  numbers and put them on here so it would make a better
 5  slide.
 6      Q.    Oh, okay.  So they are the ones that actually
 7  determined --
 8      A.    They determined everything you're seeing
 9  here.
10      Q.    Okay.
11      A.    Yes.  I've talked extensively with Dr. Neary
12  about this report and Al Medina.  Al Medina and I were
13  pretty good friends many years ago when I was with the
14  USGS.
15            This is just another view in the upper area
16  that just shows this tributary stream coming in.
17  Here's a boulder pile from a flood or flow dumped in
18  the Verde, and that forms a riffle.  You know, a little
19  riffle, there it is.
20      Q.    And that's Slide 76.
21      A.    76.
22            This just to show what's going on up there.
23  There's some big boulders in that channel.  They roll
24  off the hillsides and are too big to be carried away,
25  or they might move a little bit during a huge flood,
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 1  but they're still there.
 2            They do, you know, have a benefit, like I
 3  said earlier.  They do cause deeper flow.  But this
 4  particular thing might be a little dicey to go through.
 5            I'm not just showing the good stuff here.
 6  I'm trying to give you an honest impression of what's
 7  really up there.  Like what I just showed you would be
 8  a little rough, even in a canoe, for me.
 9      Q.    And that was Slide 77.
10      A.    Yeah, this is 77.
11      Q.    And now we're moving on to --
12      A.    This is 78.
13            This may be just a little beyond where we
14  need to go here, but you're involved in energy it takes
15  to move this course of material, and shear forces and
16  so forth are involved in shaping the channel and moving
17  this material down the river.
18            The rate of the sediment discharge is kind of
19  obvious.  It's less during base flow than it is during
20  direct runoff.  But base flow does form the shape of
21  the channel.  Base flow occurs over a much longer
22  period.  So a particular discharge may have a lot less
23  energy, but when you add/sum it all up over a long
24  period, it can have a large total energy relative to a
25  flood.  However, the energy involved in a major flood
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 1  overwhelms the energy associated with base flow.
 2      Q.    Okay, Slide 79.
 3      A.    We're at 79.  Okay, we have these channel
 4  widths, a lot of channel widths, or cross-sections with
 5  channel widths and measured discharge.
 6            The Forest Service is heavily involved, the
 7  Sierra Club.  I've used some of their information.
 8  They were trained by a USGS employee, this group of
 9  energetic Sierra Club people in Prescott.  So they love
10  to go out there and experience nature and measure the
11  water.
12      Q.    Is that the Water Sentinels program?
13      A.    It might be.  Yes, it's like that.  Yes.
14            And the USGS has turned over a series of
15  unpublished measurements to me.  So we have many
16  measurements.
17            I think you can read that.
18            So there's a lot of hydraulic information
19  available.  So these are just photographs of -- here's
20  the USGS standing in whatever you call this.  They're
21  kind of out standing in the stream.
22      Q.    Slide 80.
23      A.    Slide 80.
24            This is pretty low flow at this time.  It's
25  Mile 17.9.  This is a summary of their measurements
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 1  with the miles there on the left.
 2            This is a U.S. Forest Service cross-section.
 3  Like I said, 108 cross-sections that were available.
 4  This is one they furnished me.  So they surveyed the
 5  cross-section of the whole river, including the
 6  floodplain and so forth.  They also measured the
 7  discharge.  And they have a detailed cross-section of
 8  widths and depths of where they made their quaternary
 9  measurement.
10            So this was invaluable information for my
11  assessment.  I greatly appreciate them turning this
12  stuff over to me.
13            And there's the results of my computation.  I
14  used hydraulic methods to do --
15      Q.    This is Slide 83?
16      A.    This is Slide 83, yes.
17      Q.    Sorry.
18      A.    I'm sorry.  I get wrapped up.  I like this
19  stuff.  I get wrapped up in it.
20            This is using hydraulic methods that include
21  the Manning equation and just simple velocity-area.  If
22  a cross-section's been surveyed in a pool and you're
23  trying to use Manning, you're going to fool yourself
24  and everybody else.  So you have to resort to other
25  methods, and so you can play with it in different ways.
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 1            In my report I show how you can use the
 2  Manning equation by assuming the n-value and the slope
 3  are the constant, and then -- so you can compute that
 4  constant for the measured discharge and then assume
 5  that applies to the higher flows.
 6            So you take all those methods and blend them
 7  together to come up with my result.
 8            So this is from the Sierra Club, just a
 9  sample of how I used their information.  The same kind
10  of methodology.  Here's Sierra Club people out there.
11      Q.    If we can just go back to --
12      A.    Oh, I'm sorry.
13      Q.    -- Slide 54.
14      A.    That's 84, yeah.  There I go again.
15            Okay, I'm at 85 now.
16      Q.    It's 84.  I'm sorry, I misspoke.  So now
17  moving on to Slide 85.
18      A.    Slide 85.
19            So this is this group from Prescott.  They
20  come out there.  Now, they are trained to do this, and
21  I've reviewed some of their stuff, talked to their
22  leader a little bit.  I'll be real honest.  They had
23  some measurements where more than 10 percent of the
24  discharge was measured in one section.  And USGS
25  standards are not to have more than 5 percent.
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 1            So I noticed a couple little things that
 2  weren't quite right, but instead of being within
 3  5 percent, it might be within 8 percent of the true
 4  discharge; it's that kind of thing.  But, anyway,
 5  they're doing something useful.
 6      Q.    But then you didn't rely exclusively on the
 7  Sierra Club measurements?
 8      A.    No.  I'm relying on all of this information.
 9  The primary -- well, the Sierra Club was at the bottom
10  of my list.  I trusted the USGS and the Forest Service
11  more than I did the Sierra Club, but don't tell them
12  that.
13      Q.    You just did.
14      A.    I appreciate them turning this information
15  over to me.  They didn't bring it to me.  I asked them
16  for it.
17            So this is the Salt River Project gage that I
18  showed you earlier.
19      Q.    This being Slide 85.
20      A.    Yeah, that was 85.
21      Q.    Okay.
22      A.    Now I'm on 86.
23            So this just shows you what the Sierra Club
24  gave me at these different miles.  These are the
25  measurements, the discharge and the width that they
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 1  gave me.
 2            Now we get into something interesting, the
 3  land surveys.  I took a look at all the land surveys
 4  all down that reach.  And if you notice here at Mile 0
 5  that's Sullivan Lake, I'm including some measures of
 6  widths of flow at the time of the surveys.  And that's
 7  the area that I told you about above the present
 8  Sullivan Lake Dam for about 3 miles up there.  And it
 9  was, you know, over 60 feet wide up there.  So there
10  was some water up there.
11            But here's the result of all those surveys.
12  The mean width of 60, and then you get down below
13  Mormon Pocket, and it's up there over 80.
14      Q.    And, again, just to clarify, these federal
15  land surveys were performed in 1870 and 1871?
16      A.    That's right.  Well, they were -- let's just
17  say, in general, they're applied before statehood.
18      Q.    Okay.
19      A.    There are a couple that are kind of recent in
20  there.
21            Okay, that's right, and that's a good point.
22  I missed that.  I'm sorry.  All that other stuff is
23  recent, obviously; and this is the prestatehood.  This
24  is not natural.  I'm not saying it's natural.  There
25  were diversions occurring when these were made.  Let's
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 1  just say it's probably more natural than it is now.
 2      Q.    And I'm not sure it got in the record, but
 3  those federal land survey widths was Slide 87.  And now
 4  we're moving on to Slide 88.
 5      A.    Slide 88.
 6            This shows all the surveys.  This shows the
 7  channel width for all the surveys.  And I think
 8  everybody in the room can notice there's something
 9  really interesting here.  The early surveys, the land
10  surveys, are wider.  The channel is wider in those than
11  all the recent stuff.
12            So when you have more flow, you have more
13  depth and you have more width.  Like I said earlier,
14  Pearthree and I agree that there hasn't been a
15  significant change in the channel up in that area,
16  because it's hard rock and has been trying to erode,
17  but it's being resisted.
18            So this supports -- to me, this supports my
19  computation of more base flow in Methods 1, 2, and 3.
20            Here's just another way of looking at it, and
21  the way -- what these channel widths mean that I have
22  here, where I have an estimated natural width here
23  shown in green, it's like saying I think the base flow
24  in the upper Verde was more than 3 foot, the Q90 and
25  base flow was more than 3 foot.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 1021


 1            So you can say the same thing about width.  I
 2  can say here, well, generally speaking, the width is
 3  going to be more than, you know, this 35 feet, or
 4  whatever that I have here.  So that's how you use that.
 5  It's not really necessary to show that.  Width isn't
 6  really an issue here on navigability, in my opinion.
 7            So here's the result of some computations
 8  that show that.
 9      Q.    This is Slide 90.
10      A.    Slide 90, yes.
11            So these show my depths for mean annual, the
12  median, and the Q90.  Some of these are riffles and
13  some are pools.
14            Now, there's another thing going on here
15  while we're looking at this.  When you look at current
16  meter measurements made along the river, like this set
17  that I'm showing you here or have been showing you,
18  there's a strong tendency or bias to make those current
19  meter measurements where the flow are shallow.
20            When you have a 5-foot deep pool, and there's
21  plenty of those up here, you're not going to make a
22  wading measurement in a 5-foot deep pool.  So you're
23  going to be measuring where it's shallow.  So these
24  measurements that I'm showing you are biased towards
25  being shallow.
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 1      Q.    In that sentence, when you say that, are you
 2  talking about the human being that decides where to
 3  place the measurement?
 4      A.    Yes.  Yes, I am.
 5      Q.    Okay.
 6      A.    Well, and I say miscellaneous because they're
 7  not made at a gage.  They're made at a miscellaneous
 8  site.  Now, the Forest Service study, it wasn't really
 9  miscellaneous.  The Forest Service was in there to
10  define the geomorphology or morphology of that river
11  using the Rosgen methods that, like I said, many
12  federal agencies use now.  So, and you can kind of
13  think of Rosgen as a standard way of doing things.
14            The problem with Rosgen -- and I'll just add
15  this a little bit.  The problem with doing a standard
16  method on rivers is each river is kind of unique.  But
17  it does get you centered in the general, you know,
18  sameness of looking at the river.  There's some real
19  top scientists that kind of -- well, they kind of nod
20  and move on.
21            So most of the Verde is pools.  We've already
22  been discussing that.  Jon Fuller nailed that down real
23  good.
24      Q.    Okay.  So this is Slide 91 we're on now.
25      A.    91.
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 1            So I'm saying here that the upper Verde
 2  River, I think it is at least 3 foot deep 90 percent of
 3  the time.  And the base flow, you know, at 95 percent
 4  of the time wasn't a whole lot different than that.
 5  It's pretty flat.  I've shown you all that.  It just
 6  kind of goes down and becomes rather constant.
 7            So I think there's also been discussion that
 8  if you're using small watercraft, which is kind of what
 9  this matches, you would probably be using canoes and
10  kayaks, like's been discussed.  And some of the expert
11  river guys have mentioned that this -- you know, they
12  follow the thalweg or the line of maximum depth.  And
13  when you're working with a canoe or kayak, the maximum
14  depth applies very well.
15            If you're towing a 10-foot wide raft or
16  something, then the main depth, maybe, of the main
17  channel might start having some meaning.  But for small
18  watercraft I think the thalweg applies very well, or
19  the maximum depth.
20            Okay, I think I've -- this is Slide 92.  This
21  is kind of a summary.  I think I've shown this.  I
22  don't think I need to -- we don't need to spend much
23  time on that.
24            Now, this kind of summarizes everything.
25      Q.    Slide 93.
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 1      A.    93, yeah.
 2            It shows four basic conditions there; your
 3  pools, and a little higher flow at the Paulden gage on
 4  Slide B, and then kind of a riffly area.  It's not a
 5  pool, it's not a riffle kind of area.  And then Slide D
 6  is where the flow actually passes through critical.
 7            I, as a hydraulic engineer, I look at things
 8  a little differently than a river-runner.  That's a
 9  riffle, a small riffle there.  The water or the flow
10  passes through, becomes supercritical, then there's a
11  little jump below where it goes back into subcritical
12  flow.
13            Okay, the lower part.
14      Q.    So what we just went through on hydrology --
15  no, not the hydrology; the hydraulics --
16      A.    Hydraulic.
17      Q.    -- was the upper portion?
18      A.    That's the upper.
19      Q.    And now we're going to tackle the Clarkdale
20  gage to the mouth?
21      A.    Yeah, we're downstream of the Clarkdale gage
22  to the mouth.  Well, kind of.  Let's look at the reach
23  to the upper end of Horseshoe Reservoir.
24            So I relied heavily on Dr. Pearthree on this
25  assessment.  He's been down along this channel.
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 1  There's parts of this channel in here I haven't been
 2  on, in that Wild and Scenic area.
 3            In regard to my familiarity with this river,
 4  I have not run the whole thing.  I've boated the upper
 5  part, like I explained earlier with the kids, Verde
 6  River Days and stuff.  I had a little rowboat back I
 7  made in high school, which we used, my brothers and I
 8  used that on the river and Watson Lake and whatever.
 9            But I have over 400 hours in helicopters over
10  the river for a long period of time, mostly on the
11  lower part below East Verde River.  But, anyway, so
12  I've seen the whole river a lot.  The last time I was
13  in a helicopter, I was with Mark.  They gave me a free
14  ride, put Mark in the back seat.  Anyway.
15            So the channel appears to be about the same
16  as it used to be upstream of Horseshoe Dam.
17      Q.    And that's Slide 94.
18      A.    94.
19      Q.    Moving on to Slide 95.
20      A.    95.
21            This behaves like a typical natural channel
22  that migrates laterally by erosion of one bank and
23  filling in behind it.  The channel can move around, but
24  the basic shape of the channel, the size and shape,
25  remains about the same.  This is classic movement of a
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 1  meandering single change in erodible material.
 2            So the form of it, the shape of it, is pretty
 3  stable, but it might be 20 feet over there, you know,
 4  in a couple of years after a big flow.
 5            So a single well-defined channel.
 6      Q.    We're now on 96.
 7      A.    96, yes.
 8            So it was that way after the floods of 1891
 9  and 1993.  Those were two very big floods.  So they
10  didn't have a whole lot of effect on it.  They did move
11  it laterally.
12            So downstream of Horseshoe nearly, you know,
13  all the flow is controlled by both of the reservoirs,
14  and there are some braided reaches.  Jon Fuller, you
15  know, thoroughly discussed that one at the sand and
16  gravel operation.
17            And I don't consider those quite
18  representative of the natural channel, but I don't
19  notice -- I haven't noticed a major change.  But one of
20  the things I've noticed is lack of grass on the banks.
21  They've been able to establish trees down there, but
22  the channel looks a little wider and shallower than
23  what I would expect.  But, anyway, it's a little
24  different than the natural channel.  I wouldn't say
25  it's a major, you know, a real large difference, but
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 1  there is a difference down there.
 2      Q.    So that was Slide 97.
 3      A.    That's Slide 97.
 4            And what this means to me is I rely heavily
 5  on the measured depths by the federal surveyors.  You
 6  start trying to play with rating curves and stuff at
 7  the gage down below Bartlett, I think you're kind of
 8  fooling yourself.  I did some of that, but I think I
 9  have much more confidence in the land surveyors'
10  information.
11      Q.    And, again, just to be clear, the land
12  surveyor information, that's from prestatehood?
13      A.    That's prestatehood, yes.  Prestatehood,
14  yeah.
15            With this thought in mind, not relying too
16  much on these rating curves, I showed them in a very
17  small scale so they're intentionally hard to read.  I
18  just am trying to convey a general idea there.
19      Q.    And this is Slide 98.
20      A.    This is Slide 98.
21            And there is general agreement there with the
22  land surveyors.  There's not something where you would
23  say, golly, they're greatly different; but there is
24  some similarity.
25            So I'll let you read that.  I've done enough
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 1  talking here, I think.
 2      Q.    That's Slide 99.
 3      A.    99, yes.
 4            One of the things that's happened in the
 5  lower part is the finer sediments have been trapped
 6  behind the dams.  And we all know that -- you know, all
 7  of us know the term soil texture.  You can feel whether
 8  a soil is sandy or clay or whatever.  You just pick it
 9  up, damp soil in your hand.
10            So soil is basically formed of sand, silt,
11  and clay, and the texture is determined by the relative
12  percentage of age.  Well, they're missing sand, silt,
13  and clay down there.  You can see it all behind
14  Horseshoe Dam.
15            So that's one of the problems that's
16  occurring there in regard to forming a natural channel.
17  I don't think it will happen.  There is some
18  contribution from the side tributaries, but most of the
19  soil-building material is missing.
20      Q.    Moving, on Slide 100.
21      A.    100, yeah.  The federal surveys indicate a
22  fairly deep base flow and a rather wide channel, with a
23  few sand islands in the lower Verde.  There are
24  sandbars.  During high flow they get -- on the
25  floodplains it's pretty sandy in there, and you get
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 1  bars and so forth.  The depth of base flow is typically
 2  3 foot, at least 3 foot.
 3      Q.    And that, again, this information on
 4  Slide 100, is based on federal surveys; that's what the
 5  federal surveys are telling you?
 6      A.    It's based almost totally, that opinion is
 7  based almost totally on those surveys.
 8      Q.    Okay.  And I just want to highlight on that
 9  Slide 100, you note that even at that time those
10  surveys were performed, there was some depletion in the
11  natural flow due to irrigation and mining diversions?
12      A.    That's right.  In fact, when I started this
13  talk, I showed large amounts of cultivated land up
14  there that was being irrigated that water -- where that
15  water would have come down here, and it's not there.
16                 CHAIRMAN NOBLE:  Joy, it appears we're
17  moving into a different section of the slides.
18                 MS. HERR-CARDILLO:  You read my mind.
19                 CHAIRMAN NOBLE:  Could we take a break
20  now?
21                 MS. HERR-CARDILLO:  Absolutely.
22                 CHAIRMAN NOBLE:  15 minutes.  Let's go
23  off and come back in at 3:50.
24                 (A recess was taken from 3:37 p.m. to
25  3:56 p.m.)
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 1                 CHAIRMAN NOBLE:  Please show the
 2  presence of the three Commissioners.
 3                 And, Joy, you may proceed.
 4                 MS. HERR-CARDILLO:  Okay.
 5  BY MS. HERR-CARDILLO:
 6      Q.    Mr. Hjalmarson, when we took our break, you
 7  were just about to start on Slide 101.
 8      A.    Okay, I think we've already covered this,
 9  actually; but this is where Foster in 1877, this is
10  back up in the Verde Valley, where he made the comment
11  in his general summary that for the survey -- over here
12  I have the little marker under the 3 foot -- he says
13  the average depth was 3 foot for the township, and
14  there was about 10 miles of river in that township.
15      Q.    Okay.  And then moving on to Slide 102.
16      A.    102.
17            Okay, here's a sample down in township 4
18  north, range 7 east, and an observation of a 5-foot
19  depth.  And this was not base flow.  There was some
20  direct runoff there.  I don't know how much.
21      Q.    Okay.  And when was that observation made?
22  Can you even read that?
23      A.    That was in April.  April and May was -- no,
24  excuse me, I'm on the wrong slide.  I went back too
25  far.
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 1            February 1911.  That's the date there.  There
 2  is gage record there, but I remember looking at that
 3  and I couldn't quite figure out, but I think the flow
 4  was changing in there a little bit, but it was direct
 5  runoff.
 6      Q.    Okay.
 7      A.    I did check records on all this stuff when
 8  they were available.
 9      Q.    Okay.  And is there more in-depth discussion
10  of those sources and sources similar to those in the
11  report itself, in the appendices?
12      A.    There's a lot more, yes.  Like I said, yeah,
13  this is a kind of a general overview or summary of what
14  I did.
15      Q.    Okay.
16      A.    And I thought we discussed this a little bit,
17  but this is where we have those --
18      Q.    Slide 103.
19      A.    Slide 103.
20            We have a whole series of average depth
21  measurements by the federal land surveyors, and this is
22  along the Verde throughout the total township, and they
23  specifically said this was in the main channel, which
24  was, they said, 250 foot wide.
25            So based on this information and what I know
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 1  about channels, I estimate that the maximum depths
 2  along that reach are 4 foot.
 3      Q.    Okay.
 4      A.    Okay, navigability.
 5      Q.    And that's Slide 104.
 6      A.    104.
 7            105.  Okay, this is the basis for my
 8  conclusion concerning navigability.
 9            Excellent agreement among the three
10  independent methods.
11      Q.    Now we're on Slide 106.
12      A.    106, yes, Item A.
13            The techniques used are, you know, published
14  information.  That's not exactly true.  Some of the
15  information I used, the results were published by these
16  agencies, but the specific current meter measurements
17  were not.  So they gave me all the detail.
18      Q.    So it was information from those agencies,
19  but some of it was unpublished information is what
20  you're saying?
21      A.    Yes.  The results, like the results of a
22  current meter measurement, would be published; but the
23  current meter measurement itself was unpublished, and
24  that's what they gave me.
25      Q.    Okay.
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 1      A.    The surveyed channel widths of the original
 2  land surveys were considerably greater than the recent
 3  measured widths and supports the estimated amount of
 4  natural runoff, which is more than the present runoff.
 5            The base runoff for the entire river conforms
 6  to the amount of virgin flow at the mouth.
 7      Q.    And that's as determined by the U.S. --
 8      A.    The Bureau in 1952.
 9      Q.    Moving on to Slide 107.
10      A.    107.
11            So I think I've already shown these, but up
12  in the upper left-hand corner are the results for the
13  upper reach for the Q90, Q50, and mean annual.
14            So the study is based on, you know, published
15  information, standard engineering methods, fundamental
16  hydrologic and morphologic principles, and the standard
17  three-step procedure; hydrology, then the
18  hydraulics-morphology, and then the navigability.
19            And then this is just the slide I showed
20  earlier that shows the differences between the federal
21  land survey widths and the measured widths by the
22  different agencies.  So that's prestatehood and
23  poststatehood information.  Shows a drastic difference.
24      Q.    And then Slide 108.
25      A.    108, Item B.
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 1            We have a large number of channel widths and
 2  depths available for the assessment.  I used a variety
 3  of hydraulic methods, rating curves, along with the
 4  channel widths, and several depths from the -- well,
 5  actually, I would look at it as many depths from the
 6  federal surveys.  And they support my general summary
 7  that it was 3 foot deep over the -- the Q90 was 3 foot
 8  over the whole river.
 9            That, by the way, is one reason I didn't
10  segment it.  I had segmenting in mind when I started
11  this, and I noticed that there were variability all
12  along the river.  There were alluvial pockets, there
13  was bedrock, and so forth all the way along the river.
14  So the whole thing was a little kind of variable.  And
15  when I did all the computations, it appeared that the
16  whole thing could be summarized in together as one
17  unit.
18      Q.    So there was a consistency in terms of the
19  depth of flow, the amount of flow throughout the
20  riverbed?
21      A.    Yes.
22      Q.    Okay.
23      A.    Here's an example of one section where
24  they -- this is in March, and I already showed this in
25  a summary form, but this shows three depths of 3 foot
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 1  and one depth of 4 foot.
 2      Q.    And this is Slide 109.
 3      A.    109.
 4            I haven't mentioned this much, but there were
 5  irrigation ditches noted in the federal surveys all
 6  along the river and in the headwater area.  There were
 7  quite a few ditches noted that I haven't really pointed
 8  out, but there were a lot of them there.  They're
 9  irrigation ditches.
10      Q.    So I guess what I'm inferring from that is so
11  even in the 1870s, when the surveys were done, it was
12  already affected, the river was already being impacted
13  by human activity; it wasn't in its natural condition?
14      A.    Yes, a considerable amount.  There were many
15  ditches all along the river before statehood.
16      Q.    Okay.  So moving on to Slide 110.
17      A.    And this is Item C; that human impacts are
18  just that, and they started in the 1860s.
19            I considered the recent activity in my
20  assessment; that it's presently being used, the entire
21  river is being used, and has been for about the last
22  25 years.  The activity is increasing at an alarming
23  rate, becoming very popular.  And this argument's
24  been -- the last point I have there is that if it's
25  navigable now, then an increase in base flow would just
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 1  increase the navigability.  So I agreed with that
 2  logic, and that also formed the basis of my assessment.
 3            This is just a simple little diagram, but it
 4  shows this Bainbridge Steel Dam up in the Ash Fork
 5  area.
 6      Q.    This is Slide 111.
 7      A.    111.
 8            And it was built by the Santa Fe Railroad.
 9  It's a steel dam that weighs 300,000 pounds.  It was
10  built in Pittsburgh and hauled in on freight, and it's
11  a couple hundred feet wide.  It's a very impressive
12  structure.  It was there in 1897.  There was a big rock
13  dam down in the -- well, downstream, also.  Well,
14  there's three dams, old dams, there.  So the upper end
15  of this river was being affected way back.  So that's
16  all I'm showing here.
17            And the water in that dam comes from this
18  area that I'm modeling, the mountain front quaternary
19  system.  This is way above the basin fills that have
20  been modeled.
21      Q.    And on to Slide 112.
22      A.    112.
23            This is Item D.  Available geomorphic
24  information shows the general cross-sectional size and
25  shape of the main channel has remained rather uniform.
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 1  In other words, there's enough width and depth for
 2  small watercraft.  Most of the river is pools, formed
 3  behind boulder riffles, that act as small sediment
 4  traps that partially fill during small discharges and
 5  are flushed during large discharges.
 6      Q.    Slide 113.
 7      A.    Slide 113.
 8            This simply shows and the Forest Service has
 9  documented this:  If you read their report, you're
10  going to see a lot of comparison of preflood and
11  post-'93 flood photographs.  The channel did not change
12  much in the '93 flood, and that was a major flood.  And
13  what really helped here, like I showed earlier, is the
14  grass.  There's a lot of vegetation holding those banks
15  together, a lot of roots.
16      Q.    Slide 114.
17      A.    Slide 114.
18            Item E.  The base runoff and channels of both
19  the Verde and the John Day are similar.  So I compared
20  this to the John Day.  They're both arid, semi-arid
21  environments.  The Verde drains 6 percent of Arizona.
22  The John Day drains 8 percent of Oregon.  They're both
23  pool and riffle streams.  The base flow on both are
24  fairly close.  The Verde, actually, beyond about Q70,
25  is more than the John Day.
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 1            There was no evidence on this river, no
 2  documented evidence, other than the opinion of a
 3  professor, where that testimony was read yesterday, but
 4  there's nothing documented on the John Day of any
 5  Indian use or whatever.  So the decision was made
 6  without actual documented use of the river for
 7  navigation.
 8      Q.    Slide 115.
 9      A.    Okay, Slide 115.
10            Here we are back to the flow duration curves.
11  I'm showing two for the John Day, two different gaging
12  sites for the John Day, and the lower and middle Verde,
13  the green and the red.  And then the two dots there are
14  the lower Gila.  So we're showing more water in the
15  lower Gila than the John Day.  Just showing the median
16  and the Q90 there.
17            So Oregon has a lot more direct runoff than
18  the Verde up there in the John Day.  But down here,
19  where I'm making most of my decision on the
20  navigability, there's a -- to me, it's quite similar.
21      Q.    Slide 116.
22      A.    116.
23            U.S. Fish and Wildlife Service method is the
24  one I used.  It shows its optimum for navigability
25  using kayaks and canoes.
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 1            Most of it's pools.  This is the diagram that
 2  is from the Fish and Wildlife Service.  And up here,
 3  this area right here is the optimum area, and we're
 4  clearly in that.  There are some riffles where it's
 5  less, but it's still in the acceptable range.
 6      Q.    And this is Slide 117.
 7      A.    117.  And the lower river is in the same
 8  optimum condition.
 9            So my decision is based on that standard.
10  Now, I'll go back real quick here.  There's a similar
11  set of diagrams where you can assess small flat-bottom
12  boats and so forth, and those come out in the optimum
13  and acceptable for the entire river; but for canoes and
14  kayaks, using this rating system, it's optimum, in my
15  opinion.
16            So I consider this a high standard.  And I'm
17  saying that it's navigable below about River 9.3 -- or
18  3.3, where the Salt River Project plume is.  If you
19  want a lesser standard, I think the whole thing is
20  navigable, all the way up to the Sullivan Lake, under
21  natural and ordinary conditions.
22            I jumped ahead of myself.  I'll go right to
23  that slide.  This is for --
24      Q.    Which slide is this?
25      A.    This is 119A.
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 1            I'm sorry, let me go back.  Well, yeah, we're
 2  at 119.  This shows, basically, just what I said.
 3      Q.    Oh, that's the single sheet that we added
 4  that we passed out this morning, 119A?
 5      A.    This was a handout, yes.
 6      Q.    Okay.
 7      A.    119A.
 8            And I'm obviously getting old here.  I said
 9  in the next -- see the next page, and there's no page
10  there, so...
11            So I'm saying even for rowing and rafting,
12  that to me, it passes my litmus test; or, actually,
13  this is the federal standard that I'm using, so that's
14  what I'm referring to as my test.  It's really their
15  test, my use of it.
16      Q.    So this is -- and we have seen this before in
17  other reports and even, I think, the State Land
18  Department reports.  There's the U.S. Fish and Wildlife
19  method where they establish certain depths or
20  parameters for different types of boats and then
21  there's this Hyra 1978 method.
22            Wait, are those -- is it the same?  Now I'm
23  getting confused.
24      A.    Yes, it's the same.  Yes.
25      Q.    Okay.
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 1      A.    I listened very carefully to the
 2  river-runners, and they were talking about, well,
 3  what's important is what you experience as you go down
 4  the river; and they all seem to be talking about, well,
 5  you really go down the thalweg, where the maximum depth
 6  is, and we're talking canoes and kayaks, primarily.
 7            So that assessment is along the river.  You
 8  can't really do that using a standard like this, like a
 9  federal standard.  So what this represents is a single
10  cross-section, but that cross-section represents the
11  reach you're assessing.  And it gives you this range
12  that allows you to kind of mentally convert it to
13  conditions along the reach that the assessment is being
14  used for.
15            So in a sense it's like a 3-D thing, in a
16  way; but it is a slice that's representative of a
17  reach.
18      Q.    So Slide 120.
19      A.    120.
20            So I think, you know, during ordinary years
21  the river was susceptible to navigation more than
22  90 percent of the time.  The evidence is in my report.
23            That's it.
24      Q.    Okay.
25                 MS. HERR-CARDILLO:  Mr. Slade has some
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 1  questions.
 2                 CHAIRMAN NOBLE:  Mr. Slade?
 3                 DIRECTOR MEHNERT:  Eddie, Mr. Chairman.
 4                 CHAIRMAN NOBLE:  I'm sorry, Eddie.
 5                 MR. SLADE:  As you wish.
 6                 CHAIRMAN NOBLE:  There's something you
 7  didn't cover?
 8                 MS. HERR-CARDILLO:  Apparently not.  I
 9  mean apparently.
10                 CHAIRMAN NOBLE:  Mr. Slade, please go
11  ahead.
12                 MR. SLADE:  Shall we proceed,
13  Mr. Chairman?
14                 CHAIRMAN NOBLE:  Oh, yes.  Now we're
15  going to go home at 6:00.
16                 DIRECTOR MEHNERT:  I object.  We've got
17  to be out of here by 5:30 tonight.
18                 CHAIRMAN NOBLE:  Okay, okay.  I'm
19  intimidated now.
20
21                     CROSS-EXAMINATION
22  BY MR. SLADE:
23      Q.    Good afternoon, Mr. Hjalmarson.
24      A.    Good afternoon.
25      Q.    If you don't mind, I might call you Win.
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 1  That will shorten up the record.
 2      A.    That's better than a lot I've been called.
 3      Q.    All right.  I wanted to go through, first,
 4  questions I had on your PowerPoint and then some
 5  questions I had on your report and your addendum.
 6            Can you turn to 123 in the slides that you
 7  handed out today?
 8      A.    Which one?
 9      Q.    That would be the handout you gave us today
10  and at Slide 123.  In fact, let's go to 124 instead.  I
11  think it's a better representation.
12      A.    That one?
13      Q.    Could you -- if you wouldn't mind, could you
14  stand up and point out on this map what you believe was
15  covered in the Hayden report and what you believe was
16  not covered?
17                 CHAIRMAN NOBLE:  Geez, Win, he starts
18  out by talking like he's your friend, and the next
19  thing you know he's got you up dancing at the screen.
20                 MR. SLADE:  I'm giving him a break.
21  He's been sitting all down.
22                 THE WITNESS:  The Hayden report is in --
23  as I see it, is in three different time frames.
24  There's a 1901 Turney, there's a 1914 Hancock, and then
25  there's Hayden in 1940.
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 1                 Now, I assume that you're interested in
 2  before statehood.
 3  BY MR. SLADE:
 4      Q.    That's right.
 5      A.    So in 1901 Turney came up with several people
 6  from the Salt River Valley, and they looked at the
 7  Verde Valley in here, and then they clearly said we did
 8  not visit the upper Verde.  So they did not visit
 9  Granite Creek or Little Chino Valley, Williamson
10  Valley, Walnut Creek, or Big Chino Valley.  They didn't
11  visit anything, and they said so, and I haven't seen
12  anything in their document that indicated otherwise.
13            And the next visit was Hancock.  That's 1914.
14  He was a federal guy, and he was given a directive, a
15  letter that's in the Hayden report telling him to get
16  up here and look at everything.
17            Well, he did the lower part, and I haven't
18  looked at it critically, so I don't know if he got all
19  of the lower or the, you know -- or let's say the
20  middle part.
21      Q.    Are you talking about the middle Verde?
22      A.    The middle Verde part, yeah.  I'm sorry, I
23  said lower.  I'm thinking of upper and lower here.
24            But in the Verde Valley area he appears to
25  have defined the irrigation practices and cultivated
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 1  land in that area, but I can't guarantee it.  Like I
 2  say, I haven't looked at it critically.
 3            But in the upper part he came in and he at
 4  least looked at part of what was going on along Granite
 5  Creek.  I'm not convinced he saw everything in Granite
 6  Creek.  He saw nothing in Williamson Valley, Walnut
 7  Creek, and Big Chino.  I've read that report three
 8  times.  I can't find any evidence of whether he said he
 9  visited it and saw nothing or he -- or what.  He
10  doesn't say he was even -- you know, he didn't
11  acknowledge it existed.
12      Q.    Is this Turney or Hancock?
13      A.    No, Hancock, 1914.
14            So it's as if he wasn't there.  You know,
15  if -- I can't understand, if his assignment was to
16  check everything, I can't understand why he didn't say,
17  well, I checked it and nothing was there.  There's
18  nothing like that.
19            And when you consider what I presented to
20  you, there was a lot going on up there.
21      Q.    Any thoughts as to why he wouldn't have
22  considered agriculture land in the Big Chino, in Walnut
23  Creek, in Williamson Valley to -- why would he not have
24  considered that agriculture land as a part of the
25  contributing watershed?
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 1      A.    I don't know the answer to that.  I've shown
 2  you evidence that there was perennial flow there in the
 3  lower part of Big Chino Wash.  He does acknowledge that
 4  he's at Del Rio Springs, so he was down close to there.
 5  And he does -- you know, there's no acknowledgment of
 6  that, but that would be a clue that maybe there's --
 7  you know, might be some water up there and some
 8  irrigation or whatever.
 9      Q.    You can feel free to take a seat so you can
10  talk into the microphone.
11      A.    Okay, yeah, that's about -- I don't need to
12  finger point anymore.  I think that's --
13                 CHAIRMAN NOBLE:  I don't know, Win;
14  these young guys, it's hard to get respect out of them.
15  BY MR. SLADE:
16      Q.    I am going to ask you to get up one more
17  time, but not now.  In a little bit.
18                 COMMISSIONER ALLEN:  May I ask a
19  question at this particular point in time?
20                 MR. SLADE:  Go ahead, Mr. Commissioner.
21                 COMMISSIONER ALLEN:  Mr. Hjalmarson, did
22  the 1914 survey address any of the withdrawals along
23  Beaver and Wet Beaver Creek?
24                 THE WITNESS:  I vaguely recall it did,
25  but like I -- I shouldn't answer that.  I don't know
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 1  right now.  I have it right here, though.  I can --
 2  but, like I say, I didn't look at that in that much
 3  detail, so right at the moment -- I'm kind of tired.
 4  Right at the moment I have to say I don't know.  But I
 5  vaguely recall seeing Beaver Creek in there.
 6  BY MR. SLADE:
 7      Q.    And is that --
 8      A.    Could I add one more thing?
 9            In the Hayden report there is a statement
10  about people not recording land or cultivated land and
11  so forth to avoid taxes.  They were aware that that was
12  going on in the middle and upper watershed.  There was,
13  let's say, no records of water use.  It is documented
14  in the report that that was going on too.  Anyway.
15      Q.    Is that one of the primary reasons then that
16  you did not rely on the Hayden report, because of the
17  lack of, as you saw it, complete irrigation land being
18  included?
19      A.    No, there was -- I have -- there's other
20  reasons why I don't rely fully on the Hayden report.
21  Parts of it I think are pretty good and parts of it I
22  know that are very questionable.
23            I'll give you an example.  They have a
24  measurement in there by the 1901 group, Turney's group,
25  where they measured the flow in Fossil Creek, and they
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 1  measured 33 cfs.  Well, I have never known Fossil Creek
 2  to be that low.  The minimum is about 39 or 40, and
 3  there are records maybe it was at 48 many years ago.
 4            So that just looking at that measurement made
 5  me very suspicious.  I'm wondering about the quality of
 6  what they're doing.
 7            Oh, there's a comment about pumping Montezuma
 8  Well, and I put that in my report.  They were seriously
 9  considering, during periods of drought in Phoenix,
10  pumping the water out of Montezuma Well and dumping it
11  in the river and, you know...
12            Now, hydrologically, that's nuts, but it
13  shows their attitude.  Their attitude is they don't
14  care about the local people.  They care about getting
15  water down to them.  So it's biased.  There's a biased
16  flavor to it.
17            So, anyway, that's a couple of reasons why
18  I'm -- I have had it in my files for years.  I don't
19  know how long; 40 years or so, but -- and I've used it
20  for some reference.  I use it in this analysis just for
21  a ratio between -- my Method 2, I used it for a ratio.
22  But anyway.
23      Q.    How many times do you think you've reviewed
24  the Hayden report?
25      A.    Reviewed it?
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 1      Q.    Right.
 2      A.    I've actually only reviewed it in regard to
 3  the last two chapters, Hancock and Turney.  I've read
 4  it.  I haven't -- I've read it once completely, and
 5  then I've read parts of it since, and I honestly can't
 6  remember.
 7      Q.    Generally speaking, has our understanding of
 8  what contributes to the upper Verde watershed evolved
 9  over the years?
10      A.    What was that, again?
11      Q.    Has our understanding of what contributes as
12  water in the upper Verde watershed and then becoming
13  surface water, has that evolved over the years?
14      A.    The understanding of that?
15      Q.    Yes.
16      A.    The scientific reports that define that has
17  evolved, and it's at a pretty high level right now.
18  There's some pretty impressive groundwater models that
19  can be used for water management, the USGS model in
20  particular.  That model is basically the whole area,
21  the whole general area and the Mogollon Rim, and
22  Flagstaff is using it for water management assessments
23  now, looking and thinking of long-term water supply and
24  that kind of thing.  So, yes, it's evolved into a
25  pretty high level.
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 1      Q.    Is it possible when Turney and Hancock, if
 2  they visited the area, which you're not sure they did,
 3  is it possible that they weren't sure what contributed
 4  to the upper Verde watershed at the time?
 5      A.    It's possible.  There are people that have
 6  had trouble understanding the difference between
 7  groundwater and surface water; and, you know, my answer
 8  to that is, well, take them to a spring, and it's
 9  coming out of the ground and now it's -- you know,
10  there's a connection.  But there is a history of people
11  having trouble understanding that.
12      Q.    How many miles, if you can tell me the answer
13  to this, is the Big Chino Wash where it meets, is it
14  Williams, Williamson?
15      A.    Williamson actually -- Williamson Valley Wash
16  actually comes into Big Chino Wash.  In the old days it
17  was called a creek because there was water running.
18      Q.    And how far back does Big Chino go, how many
19  miles?
20      A.    All the way up to the northern end of the
21  basin.  It's -- I don't know.  I forget the exact
22  mileage.  Over 50.
23      Q.    Over 50?
24      A.    Yeah.
25      Q.    So it's also possible that either Turney or
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 1  Hancock didn't want to travel over 50 miles?
 2      A.    Well, they were bumpy, dusty roads in those
 3  days.  I don't know; maybe there was a beer hall in
 4  Del Rio Springs and they stopped there.  Never mind.
 5  Forget I said that.  But anyway.
 6            But my point is I don't know why they weren't
 7  there.  I honestly don't know why.  Well, Hancock was
 8  in the area, and I don't know why he didn't go up
 9  there.  I just don't know.
10      Q.    But you know, from your work with the federal
11  surveys, that there was agriculture land that was not
12  recorded in Hancock and in Turney, but was recorded in
13  the land surveys?
14      A.    You bet.
15      Q.    And just to be clear, that was agriculture
16  land that was using water that would otherwise travel
17  down as surface water in the Verde?
18      A.    Yes, they -- well, that's what they used for
19  farming.  They used water that would have gone down the
20  Verde.  Is that what you mean?
21      Q.    Yes.
22      A.    Yes.
23      Q.    And so you can -- you testified today that
24  the water that was used in that agriculture land would
25  have been in the Verde as surface water if not -- if it
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 1  wasn't used as irrigation water?
 2      A.    Yes.  Some would be lost to ET in transit to
 3  the Verde, but, you know, a very minor amount relative
 4  to the amount that was being diverted to fields.
 5      Q.    And when you calculated your flow after you
 6  came up with your irrigated land, you took your
 7  irrigated land and you multiplied it by the consumptive
 8  use, 3.15?
 9      A.    Yes.
10      Q.    And you got a certain flow number.  What was
11  that flow number?
12      A.    That would be in acre-feet per year.
13      Q.    Okay.  And you converted that to cfs?
14      A.    Right, just divide it by 725 or 723.98, or I
15  just used 725.  Close enough for government work.
16      Q.    And what was that number that you came up
17  with?
18      A.    For the upper part?
19      Q.    Yes.
20      A.    I had a range.  Method 1 was about 35 and
21  Method 2 was -- well, yeah, Method 2 was about 28.
22      Q.    And then can you explain what you did with
23  that 35?
24      A.    I added that to the base flow that was
25  published by the Geological Survey.
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 1      Q.    Did you do anything before adding the 35 to
 2  the base flow?
 3      A.    No, I just added it.
 4      Q.    You didn't subtract?
 5      A.    Well, there's a transit loss in there.  Yes,
 6  there is a transit loss I used.  I subtracted 5 cubic
 7  feet per second as a transit loss from -- that would
 8  have -- could have occurred had the water not been
 9  diverted to fields.  That there would have been water
10  coming down the channel before -- these tributary
11  channels before it got in the Verde.
12            I did the original study that's used for the
13  East Verde River where water from the Little Colorado
14  River is diverted into the Verde River watershed
15  through the East Verde River at the upper end of the
16  East Verde, from East Clear Creek.  And the point of
17  delivery on the agreement between Phelps Dodge and the
18  Salt River Project was the Verde River at the mouth of
19  East Verde River.
20            I did the analysis of that back in 1966, I
21  think, and I showed a relatively small amount of water
22  lost because the channel was already saturated.  I met
23  with the general manager of Salt River Project, and
24  back then I was young and he scared the bejesus out of
25  me, but he agreed with what I did and off I went.  So I
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 1  have experience with that.
 2            Based on that, I overly estimated the actual
 3  loss.  My best guess of the loss would be less than the
 4  5 cfs I knew.  And I have an attitude, when I put my
 5  seal on something, I stand behind it.  So I increased
 6  that a little bit, just to cover my butt.
 7      Q.    So you used 5 cfs, but in your opinion,
 8  that's a conservative number and it would have been
 9  less?
10      A.    It results in a conservative estimate of the
11  base flow of the Verde River, yes.
12      Q.    And let's stick with Method 1 here.  So now
13  you're left with, by my count, 31 cfs that you are
14  attributing to water that was taken out of the Verde
15  from manmade conditions in the upper Verde?
16      A.    Yes, and so I -- and I added it in.
17      Q.    When you say added it in, you took the Q50
18  and the Q90 at Paulden and Clarkdale and you just took
19  that 31 cfs and added it on top to existing flows
20  today?
21      A.    That's right.  I did it to the average
22  annual, the median, and the base.  I uniformly added it
23  to each one.  The fact is that there are seasonal
24  variations in evapotranspiration and so forth.  If I
25  had tried to reconstruct it by reconstructing the
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 1  seasonal variations, if I attempted to do that, it
 2  would have resulted in a higher estimate of base flow.
 3  But when you do that, you start assuming what kind of
 4  crops were there and irrigation, some irrigation
 5  practices and so forth.
 6            I didn't want to go there, so I'm -- it was
 7  kind of like keep it simple, stupid.  Just use the --
 8  just work with annual averages.  So that's the way I
 9  did it.
10      Q.    Have you reviewed Mr. Burtell's report on the
11  Verde River?
12      A.    Yes, I've looked at it, yes.
13      Q.    Have you looked at his reconstructed flows?
14            If I give you a document, would it be
15  helpful?
16      A.    Is that Table 6?
17      Q.    It's Table 5.
18      A.    Table 5.
19      Q.    Do you have it in front of you?
20      A.    I don't have his report with me, but -- yeah,
21  I don't have it with me.
22      Q.    This is Exhibit X009, and could you read the
23  number that Mr. Burtell came up with for the
24  reconstructed 50 percent mean flow at -- near
25  Clarkdale?
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 1      A.    Clarkdale on 93 cfs.
 2      Q.    And do you remember what your number would
 3  have been or is at Clarkdale?
 4      A.    It was more than that.  I would have to pull
 5  it out.  I'm getting a little groggy, but it was a
 6  little more than that.
 7      Q.    Could you take some time and pull it out?
 8            Well, I'll try to help you.
 9      A.    Yeah, help me.
10      Q.    If you tell me the gage number, it might
11  speed things up.
12      A.    5040.
13      Q.    Okay.  I'm on Page 41 of your report.
14      A.    So am I.  We're both speedy here.
15      Q.    And you were telling me the Q50 for Method 1
16  at Clarkdale that you came up with.
17      A.    116.
18      Q.    For Method 1, I see 117.
19      A.    Oh, excuse me, Method 1.  I'm sorry, I looked
20  at the average.  117, yes.
21      Q.    And for Method 2, what did you come up with?
22      A.    114.
23      Q.    And it looks like, to me, you took the
24  average of that and came up with a 116 number; is that
25  correct?
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 1      A.    Yes, I took -- yes.
 2      Q.    And while we're on 41, which is your results
 3  of your hydrology for Method 1 and Method 2 and
 4  Method 3, is it true that because you believe Method 1
 5  and Method 2 are more reliable, you took the average of
 6  those methods rather than including Method 3?
 7      A.    Well, I felt Method 3 only applied to the
 8  median.  So those two numbers there, I took the average
 9  of those, and they -- I didn't cook the numbers.  They
10  actually came out like that.  You take the average and
11  it closely agrees with Method 1 and 2, fully realizing
12  that Method 3 is a scientific wild.
13      Q.    So for Q90 purposes, all of the Q90s in your
14  report are based on Method 1 and Method 2?
15      A.    The Q90 are -- it says right there, it's
16  Method 1.
17      Q.    I would like to talk a little bit about the
18  hydrology for Method 2.  You used the White Paper, as
19  it's commonly called.  What's the other name for the
20  White Paper?
21      A.    USBR 1952.
22      Q.    Is this the same paper that essentially
23  decides all of the water rights for the Colorado River?
24      A.    That was heavily involved in that, yes, and
25  international rights too.  They determine flow at the


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 1058


 1  Mexican border for the San Pedro and so forth.
 2      Q.    Is there any disagreement about the numbers
 3  in that paper?
 4      A.    It's been challenged over the years.  I've
 5  heard of it being challenged, but -- I think the
 6  Geological Survey -- in my report I presented a
 7  document written by some people at the University of
 8  Colorado, I think it was, that did a study under a
 9  contract with the USGS, assessing the flow down at the
10  mouth of the Gila and so forth.
11            And they thought maybe it could be restudied
12  using modern methods, but they didn't come to a
13  conclusion there was anything wrong with it, but they
14  thought it might be improved.  So I -- and I documented
15  that in my addendum.
16      Q.    So to date, would you say that's the best
17  estimate of virgin flow for the Verde that we have?
18      A.    I consider it an estimate.  Yeah, let me put
19  it this way:  I do know -- I actually talked to
20  Mr. Gookin about this when we were doing the Santa
21  Cruz, and we both were in agreement, I think.  Well,
22  he's written praise about the White Paper and the Blue
23  Book, the earlier USBR report.
24            But we both generally agree that it's
25  something you really don't want to mess with.  There
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 1  was a whole lot of effort put into estimating those
 2  numbers.  And once you start dinking with, say, the
 3  Verde, if you want to change it, then you're dealing
 4  with a whole watershed.  So you've got to balance
 5  everything out so the flow at Dome, Gila River at Dome,
 6  makes sense.
 7            So it's not something -- it's not child's
 8  play when you start messing with that.
 9      Q.    So you compared your Method 1 to Method 2.
10  Why did you use two methods?
11      A.    Because both of them have limitations.
12  There's some assumptions made in both of them, and so I
13  thought that more was better and let's come in at a
14  different angle and see what we get.
15            And, like I said, I even noticed the measured
16  channel widths from the federal surveys that were done
17  before statehood, the early stuff, they were
18  considerably wider than what we've been measuring now.
19  So that's strong evidence that there was more water,
20  because the geomorphology indicates the channel was
21  about the same.
22            So, you know, so there's kind of a fourth
23  method in there that supports what I did.
24      Q.    Would you say it's common practice to check
25  one method against another method?
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 1      A.    That's the way I do my work.  When I can get
 2  other methods to do it, I use whatever I can think of.
 3      Q.    And you even checked that against a third
 4  method, which you found to be not -- well, I don't want
 5  to put words in your mouth, but you checked 1 and 2 and
 6  then you checked them against 3; is that right?
 7      A.    I checked all at the same time, really, but
 8  knowing that 3 is, like I said, it's real weak.
 9      Q.    Do you know of any other experts in this case
10  who have used more than one method in their reports?
11      A.    No, nothing comes to mind.
12      Q.    I want to talk about your cross-sections.  We
13  talked about your hydrology, and the second step was
14  your cross-sections; is that correct?
15      A.    That second what, now?
16      Q.    I should rephrase that.  The second step in
17  your reconstruction was bringing in cross-sections?
18      A.    Yeah, the hydraulics.
19      Q.    And you mentioned that the U.S. Forest
20  Service provided some of those cross-sections, and you
21  said that they gave you a sample of the cross-sections?
22      A.    Yes.  I asked Dr. Neary, I said I don't have
23  the energy to put your 108 cross-sections into my
24  computer, because it was a different format.  And I
25  asked him, I said would you and your staff, you know,


Coash & Coash, Inc.







VERDE RIVER     VOLUME 4     12/18/2014 Page 1061


 1  go through them and give me some representative ones.
 2  Well, Dr. Neary knows the area real well, so he went in
 3  and picked some out.
 4      Q.    Did you ask him at all to pick out areas that
 5  would create a deeper channel?
 6      A.    No.  I asked him to give me a limited number
 7  of cross-sections that depict -- that adequately
 8  depicted the various conditions of the river,
 9  representative cross-sections.
10            So these were in -- you know, I asked him to,
11  you know, reduce it down to a number that conveys to me
12  what the 108 cross-sections represent.  So he included
13  one that has a second channel.  He included one that
14  has some floodplain flow at base flow.  It showed that.
15  Or, no, for the average annual flow it showed that,
16  which was a little odd, but anyway.  And then the rest
17  of them were single channel.
18      Q.    And why did you choose to get multiple
19  cross-sections instead of just relying on the Paulden
20  gage or the Clarkdale gage?
21      A.    Because the conditions vary all along the
22  river.  So the more -- you know, the more the better,
23  actually, because they do vary.  But you reach a point
24  where you just get saturated with information.  You can
25  overinfo the situation.  So I felt like the approach I
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 1  took made some sense, and it's all I had the energy to
 2  do.
 3            The Forest Service, you know, is getting
 4  involved in this stuff because they're getting sued for
 5  not managing certain areas, like the Wild and Scenic
 6  stretch.  There's some wilderness group or somebody
 7  that really sticks it to them when they -- anyway.
 8            So I think that, you know, they're doing
 9  their job on the upper Verde, is the point I'm trying
10  to make there.  They did a marvelous job up there in
11  this report.
12      Q.    So your understanding is based on your work
13  as a -- in USGS; that more cross-sections give you a
14  better understanding of the depth of the river?
15      A.    The more -- it's kind of the more the
16  merrier.  But like I point out, there's a -- you reach
17  a point where you don't need any more; you know, you've
18  got it represented well enough.
19            And I feel real strongly I've done that.  You
20  can, you know, dial up Google and you can look at my
21  sections and take your little magical flight up the
22  river, and I think you'll see that I haven't hidden
23  anything.  You know, I've shown the range of what's
24  going on there.
25      Q.    You have been present for the entire hearing
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 1  this week?
 2            Have you been present for the whole hearing?
 3      A.    Yes.
 4      Q.    So you've heard the discussions about where
 5  gages are located on a river, if they're in a pool or
 6  if they're in a riffle?
 7      A.    Yeah.  Yeah, I have.  Well, I heard it here
 8  and I also heard it on the Gila.
 9      Q.    Before we get into your opinion about that,
10  can you briefly, if you can be brief, talk about your
11  experience placing gages and your understanding of
12  gages, how many gages have you dealt with, how many
13  have you read, how many have you located over the
14  years?
15      A.    Oh, boy.  I don't know how many gages I've
16  seen in my career.  I've evaluated rating curves for
17  other 2,000 gages in the western United States.  I've
18  personally done that.  I've evaluated rating curves for
19  all of the gages in Arizona as a service water
20  specialist.
21            Anything suspicious came up at a site, they
22  would contact me and I would analyze it, and, you know,
23  might say, well, hey, you need a measurement between
24  100 and 300 cfs out there real bad because we don't
25  know what's going on, that kind of thing.  So I was
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 1  heavily involved in that kind of stuff.
 2            As far as seeing gages, I have visited --
 3  when I retired, I visited every gage in Arizona, and I
 4  visited gages all over the Southwest.  I did a flood
 5  frequency study for the western United States, and it
 6  involved huge amounts of record and real high-powered
 7  statistical analysis, and at that point I had a lot of
 8  experience evaluating conditions all over.
 9      Q.    Is there anyone else that knows gages better
10  than you in Arizona, to your knowledge?
11      A.    Now?  When I retired, I don't think so; but
12  now, I don't know.
13      Q.    Can you explain then to us how depths are
14  calculated?  And if you need a pad of paper, we can
15  hand that to you.  Can you explain how depths are
16  calculated based on where the gage is in the river and
17  where the data is being taken on the course of a river?
18            Would it help if I gave you a pad to be able
19  to do that?
20      A.    Are you talking about like a rating curve,
21  how are rating curves used to evaluate the depth for
22  navigability or --
23      Q.    It seems there's been some confusion about
24  whether, for example, the Clarkdale gage or the Paulden
25  gage or the near Verde gage, are they located in pools
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 1  and, therefore, are they biased towards a deep rating,
 2  or are they located in riffles and biased towards a
 3  shallow rating.  And since it seems --
 4      A.    Okay, yeah, I'll -- yeah, I'll try to diagram
 5  that out, if you want.
 6            Where do you want to -- oh, I'm happy to get
 7  up again.  These young people are doing it to me.
 8                 MS. HERNBRODE:  Here you are.  There's
 9  different colors, if that will help.
10                 THE WITNESS:  Let's see, I better stand
11  here.  I'm left-handed.
12  BY MR. SLADE:
13      Q.    So if you want to pick, for instance, the
14  Clarkdale gage, if you can pick one gage.
15      A.    Okay.  All right, let's look at one gage.
16  Okay, let's put in the left bank and the right bank.
17  And the gage is hidden behind a little outcrop here so
18  it won't wash away.  Those gages are aluminum, old
19  aircraft aluminum fuel tanks for bombers.  They're Army
20  or military surplus.  So you don't want to get them hit
21  by a log.  It's just aluminum.
22            So, the flow coming this way.  Now, looking
23  at this specifically here, there's a riffle down here,
24  and looking at a profile, say, along this line.  The
25  bottom of the channel might be like that and this would
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 1  be a riffle, and the water might be like that, with the
 2  gage there.  Does that make sense?
 3      Q.    That makes sense.
 4            So is the gage placed at the point where the
 5  inevitable hydraulic reading is taken?
 6      A.    You record the gage height here at the gage
 7  and then you make current meter measurements.  And this
 8  is a real deep pool here.  I've been there quite a few
 9  times.  You can't measure in the -- you can't make a
10  current meter measurement at the pool.  So what you do
11  is you come down below the riffle, down here where it's
12  shallow, and make your current meter measurement.
13            And a current -- let me just do a current
14  meter measurement real quick here for some of you.
15  Let's say you have a water surface here.  I can't draw
16  very flat right now.  But to make a current meter
17  measurement, what you do is you divide this up into
18  about 30 sections.  You stretch a tape across it.  You
19  come along and, say, in this section and you come down
20  at a certain point and you measure the velocity at that
21  point and you also measure the depth.  And then you
22  know this width from the tape you stretched across the
23  river.  So you do velocity times depth times width, and
24  you've got a sub Q, and you do that about 30 times.
25  The rule is you don't want more than 5 percent in any
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 1  section, for accuracy purposes.
 2            So you sum them all up and you've got the
 3  total discharge.  So you do that at some other
 4  location.  You don't necessarily have to do that in the
 5  gage area.
 6            So what your goal now is, is you want a
 7  rating curve.  I assume that's what you're looking at
 8  here, is you have a gage height versus a Q or a rating
 9  curve for this site.  So you take that point where you
10  have a gage height for it and a discharge and you plot
11  it there.  Now, you do that several times, and you
12  might get a series like that.  And you draw a line
13  through them and that's your rating curve.
14            So you're continuously measuring gage height
15  day after day after day, and you can go into your gage
16  height record, like your mean daily gage height, and
17  come over here and come down and get your mean daily Q.
18  So that's what's going on.
19            Nowadays, with satellites, the signal is sent
20  up.  The computation is done with your computers.  We
21  can all right now dial up Verde Clarkdale and see how
22  much water's there, and it's simply through this
23  process and satellite signal.
24      Q.    So when someone tells you the depth at the
25  gage reading at Clarkdale --
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 1      A.    Okay, at the depth reading at Clarkdale,
 2  there's two ways to do it.  Well, I think one way
 3  you're thinking of is, using this rating curve to do
 4  that, if you -- the easy way is, if you knew the
 5  elevation of this low point on the riffle and you knew
 6  what gage height corresponded to that, you could plot
 7  it right here.  Okay?
 8            So you know that's -- at that gage height
 9  it's zero depth at that point.  And then you could take
10  your Q90 and you can go back.  You can take your Q90 up
11  here and come across the gage height.  The difference
12  here is the depth, maximum depth.
13      Q.    So in your opinion, the gage readings at any
14  of the USGS gages, but let's stick specifically with
15  Clarkdale, is that a reading at the pool, at the
16  riffle, or somewhere in between?
17      A.    Well, you can use the process I just did, and
18  I did show it in my addendum.  I used this, a similar
19  process.  In the process I used, I didn't have a
20  measurement of the point of zero flow, so I used a
21  classic rating analysis techniques using a parabolic
22  curve, and with three measurements I could compute that
23  point.  It's called the effective point of zero flow.
24            I gave a reference in my appendix on where in
25  Water Supply Paper 2175 you can find that method.  It's
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 1  not easy.  You have to know logarithms.  You know, you
 2  have to know some math in order to do it.
 3      Q.    So if I understand what you're saying, you
 4  can't tell the exact depth at that gage.  What you get
 5  from the gage reading is actually sort of an average?
 6      A.    When it's in a pool like this at Clarkdale,
 7  the only way you can get the depth at the gage is
 8  measure it.  You get in there with a pole and -- or
 9  like one of our, you know, river-runners said, well, I
10  dove down and I know it's at least 10 foot; you know, I
11  couldn't hit the bottom.
12            Now, what I did at Clarkdale, there's a
13  cableway up here.  There's also a cableway up here.  So
14  to get to the gage, you come down a trail here, go
15  across the measuring cable, walk over here and get on
16  this one and go over to the gage, okay.  That's how you
17  service the gage.
18            This is where the measurements are made, and
19  I used a measurement the USGS had made.  They gave it
20  to me, with all this information.  And I recreated --
21  using the hydraulics defined by that measurement, I
22  created an estimate of depth for Q90, mean annual, and
23  so forth at that point.  So that's using a different
24  method to accomplish the same thing at a different
25  location.
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 1            But when you're in a pool like this, a deep
 2  pool, really the only way to get the depth is to put a
 3  rod in the water.
 4      Q.    And I don't want to beat a dead horse, but I
 5  do want to make sure I understand you correctly here.
 6            The pool is going to be deeper than the gage
 7  reading, is that your understanding?
 8      A.    Deeper than the gage reading?  That doesn't
 9  make sense.
10      Q.    I'm trying my best.
11      A.    Well, look --
12      Q.    The depth of the pool --
13      A.    No, wait a minute.  Just stop.
14            Let me use a different color here and see if
15  we can -- let me put a big pool in here.  This is the
16  channel bottom now.  I should have used red instead of
17  blue.  It looks like water.  But say this is the
18  bottom.  The gage comes down here.  Now, there's a
19  staff gage in there.  Now, zero on the staff gage might
20  be here, 1 foot, 2 foot, 3 foot, 4 foot, 5 foot.
21  Right?  Zero here.
22            Now, that staff gage is located relative to
23  the control.  You don't want to put the staff gage up
24  so high that the gage height will drop below zero.  So
25  you mount the staff gage in there based on conditions
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 1  down here in the control area.  So when you're in the
 2  pool here, you know, when you're gaging streams, you
 3  really don't give a hoot about what's going on in
 4  there.
 5      Q.    So the depth of that pool is deeper than the
 6  depth of the gage?
 7      A.    No.  Well, yeah, the gage, the staff, the
 8  actual staff gage.
 9      Q.    Yes.
10      A.    The gage itself might go down, but the staff
11  doesn't.
12      Q.    So the staff gage, which is what is used to
13  calculate the depth in that area --
14      A.    That's the datum of the gage, and everything
15  is referenced to that when you're gaging.
16      Q.    The staff gage is shallower than the pool, or
17  another way of saying it is the pool is deeper than the
18  staff gage?
19      A.    It may be.  I just gave an example where it
20  may be.  I don't know.
21            Well, at this gage, yes.  At the Clarkdale
22  gage, it is.  The pool is below zero on the staff gage.
23  The bottom of the channel at the gage is deeper or
24  below that.
25      Q.    Okay.  Thanks.
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 1            Okay, take a seat, unless you have anything
 2  else you want to say.
 3      A.    No, I don't want to say anything.
 4                 CHAIRMAN NOBLE:  Mr. Slade, can you
 5  estimate for us how much more time you might require,
 6  in terms of hours, not days?
 7                 MR. SLADE:  One hour.
 8                 CHAIRMAN NOBLE:  That sounds good.
 9                 Mr. McGinnis, you're on your feet for
10  some reason.
11                 MR. MCGINNIS:  I just had a question
12  whether we're going to mark this.
13                 CHAIRMAN NOBLE:  We are going to mark
14  that.  So, Mr. Slade, will you take the responsibility
15  for marking that particular drawing so we can reference
16  it in the record.
17                 MR. SLADE:  Sure.
18                 CHAIRMAN NOBLE:  Thank you.
19                 Is there anything else we need to take
20  up before we adjourn today?
21                 COMMISSIONER ALLEN:  Mr. Chairman, one
22  question for Mr. Hjalmarson, before we get too far away
23  from the concept of the amount of acreage that was
24  cultivated in the Big Chino and the total amount that
25  you calculated, I presume, for the entire basin.
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 1                 THE WITNESS:  Just the upper part.
 2                 COMMISSIONER ALLEN:  Just the upper
 3  part.  Because originally what I understood was that
 4  you had 1,380 acres cultivated in the Big Chino, which
 5  included Williamson Valley, et cetera, and then there
 6  was another figure of 8,095 acres.  And I'm not sure
 7  what figure we're actually using.
 8                 THE WITNESS:  The 8,095 is the total
 9  acreage for the four areas that I was working on.
10                 COMMISSIONER ALLEN:  Okay, the four
11  areas above Sullivan Lake?
12                 THE WITNESS:  Yeah.  No, Granite Creek
13  comes in below, so --
14                 COMMISSIONER ALLEN:  Right.
15                 THE WITNESS:  So it's basically above
16  the Paulden gage.
17                 COMMISSIONER ALLEN:  Okay.  All right.
18  Good.
19                 Then what was the 1,380?
20                 THE WITNESS:  There were the four
21  subareas.  I think that might correspond to, maybe, the
22  Big Chino.  No, Big Chino was 800.
23                 I don't know where that one
24  corresponded, but there's four numbers for each of the
25  areas that I added up that gave the 8 number.
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 1                 COMMISSIONER ALLEN:  All right.  Thank
 2  you very much.
 3                 CHAIRMAN NOBLE:  Any other questions?
 4                 (No response.)
 5                 CHAIRMAN NOBLE:  We'll begin again at
 6  9:00 a.m. in the morning with Mr. Slade continuing his
 7  examination of Mr. Hjalmarson.
 8                 (The proceedings adjourned at 5:09 p.m.)
 9
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 (1)                 CHAIRMAN NOBLE: Good morning.  Welcome


 (2)  to Day 4 of the Verde River hearing.
 (3)                 Let the record reflect the presence of
 (4)  Commissioner Horton, Commissioner Allen, and
 (5)  Commissioner Allen Noble.
 (6)                 And, Mr. Hood, I can see, by where
 (7)  you're seated, that you intend to ask Mr. Fuller some
 (8)  more questions.
 (9)                 MR. HOOD: Thank you, Mr. Chairman.
(10)  Good morning, Commission.
(11)                 Good morning, Mr. Fuller.
(12)                 THE WITNESS: Good morning.
(13)                 MR. HOOD: My recollection --
(14)                 CHAIRMAN NOBLE: Excuse me.
(15)                 MR. HOOD: Sure.
(16)                 MR. CAHOY: Mr. Chairman, if I may.
(17)  Chuck Cahoy for the City of Tempe, and my apologies.  I
(18)  just wanted to break in for a moment.  Last evening,
(19)  when you were talking about this afternoon and possibly
(20)  scheduling for the remainder of the Verde hearing and
(21)  the Salt, I should have mentioned, even though the City
(22)  is not participating in these proceedings, we will in
(23)  the Salt.  And I have an adjudication hearing that I
(24)  have to attend this afternoon, so I was going to ask if
(25)  the scheduling portion for the Salt could be done at
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 (1)  some point other than this afternoon from about 1:00 to
 (2)  4:00.
 (3)                 CHAIRMAN NOBLE: We'll try to take it up
 (4)  about 11:30.
 (5)                 MR. CAHOY: Thank you.
 (6)                 CHAIRMAN NOBLE: Thank you.
 (7)                 Mr. Hood.
 (8)                 MR. HOOD: Thank you, Mr. Chairman.
 (9) 
(10)               CONTINUED CROSS-EXAMINATION
(11)  BY MR. HOOD: 
(12)      Q.    Mr. Fuller, I think where we left things, we
(13)    were done talking yesterday except for one discrete
(14)    issue, and I think I had a question for you on
(15)    Slide 153 of your PowerPoint, and it related to the GLO
(16)    survey notes from 1873 and 1877.  Is that your
(17)    recollection?
(18)      A.    Yes.
(19)      Q.    Okay.  And I think my question was you've got
(20)    there depth approximately 2 feet, average of 3 feet,
(21)    and I just wanted to know what your source was and if
(22)    you could identify that, and you said let me look at it
(23)    overnight and we'll do it in the morning, and here we
(24)    are.
(25)      A.    Here we are.
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 (1)              Yes, I looked at the Chapter 5 of the report
 (2)    that we had done in 2003 on Page 5-15, and I think
 (3)    that's old evidence Exhibit 031.  The title of that
 (4)    report is Arizona Stream Navigability Study for the
 (5)    Verde River:  Salt River Confluence to Sullivan Lake,
 (6)    Draft Final Report, dated June 2003.
 (7)      Q.    And I think you said 5-15?
 (8)      A.    Page 5-15, yeah.  It's Chapter 5 on the
 (9)    geology.
(10)      Q.    And can you point me to the specific
(11)    language?
(12)      A.    Yes.  It's on Page 5-15, the paragraph that
(13)    has a subheading, in italics, Low-Flow Channels.  This
(14)    Chapter was written by Dr. Philip Pearthree and Kyle
(15)    House at the time.
(16)              And the third line says "Surveys conducted by
(17)    Foster in 1873 and 1877 documented a through-going
(18)    stream about two feet deep and 50 to 100 feet wide with
(19)    a sandy bottom."
(20)              And then a few lines down, "The Verde River
(21)    of the 1870's was described as a beautiful stream of
(22)    clear, pure water with an average width of 100 links
(23)    ([that's] 66 feet) and an average depth of 3 feet."
(24)    And it cites to Foster, 1877; see Table 5-4.
(25)              That was for the Segment 2, which is on the
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 (1)    slide labeled Segment 3 incorrectly.
 (2)      Q.    I'm handing you Freeport 27 in the
 (3)    supplemental evidence.  This is a document entitled
 (4)    Historical Geomorphology of the Verde River, and it's
 (5)    by that same Dr. Pearthree; is that correct?
 (6)      A.    Yes.
 (7)      Q.    And if you turn to Page 6, we have a
 (8)    paragraph towards the bottom with a similar heading.
 (9)    It says Low-Flow Channels.  Do you see that?
(10)      A.    I do.
(11)      Q.    And Dr. Pearthree wrote "Cadastral surveys
(12)    from the 1870's record evidence of a continuous
(13)    low-flow channel throughout Verde Valley that was very
(14)    similar to the modern low-flow channel of the Verde
(15)    River.  Surveys conducted by Foster in 1873 and 1877
(16)    documented a through-going stream about .5 meters deep
(17)    and 15 to 30 meters wide with a sandy bottom."
(18)              Let me break there.  .5 meters deep would be
(19)    about 1.5 feet; is that right, Mr. Fuller?
(20)      A.    A little bit more than that, but about that,
(21)    yeah.
(22)      Q.    Approximately.
(23)              Continuing on, "It is not clear from the
(24)    survey notes whether this low-flow channel was within a
(25)    well-defined flood channel.  The Verde River of the
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 (1)    1870's was described as a beautiful stream of clear,
 (2)    pure water with an average width of 100 links (66 feet)
 (3)    and an average depth of 3 feet.  The banks of the
 (4)    low-flow channel were estimated to be 3 feet,
 (5)    (consistent with the depth estimate)."
 (6)              Did I read that correctly?
 (7)      A.    You did.
 (8)                   MR. HOOD: That's all I have for you.
 (9)    Thank you, Mr. Fuller.
(10)                   THE WITNESS: You're welcome.
(11)                   CHAIRMAN NOBLE: Is there anyone else
(12)    who has questions for Mr. Fuller?
(13)                   MR. MORIARTY: Yes, if we could approach
(14)    on behalf of Fort McDowell.
(15)                   CHAIRMAN NOBLE: Please.
(16)                   MR. MORIARTY: And I hope we will be
(17)    very brief.
(18)   
(19)                       CROSS-EXAMINATION
(20)    BY MR. MORIARTY: 
(21)      Q.    Hi, Mr. Fuller.  I'm Tom Moriarty.  I'm an
(22)    attorney with the Fort McDowell Yavapai Nation.  This
(23)    is Dr. Carole Klopatek.  She works for the Nation as a
(24)    hydrologist or a water person.
(25)              One of the things, going through this entire
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 (1)    process, the hearings, seems to focus on the fact that
 (2)    the test involved that was initially announced was
 (3)    ordinary and natural course of the river.
 (4)              In the Verde Valley, from the headwaters down
 (5)    to the Salt River, this area of Arizona is known to
 (6)    have long periods of dry years, interspersed with
 (7)    extremely wet years.  So does that affect the ordinary
 (8)    and natural flow of that river during those long
 (9)    periods of dry years or very short wet years?
(10)      A.    Your question to me was do drought years
(11)    affect the navigability of the river or the hydrology
(12)    of the river?  I wasn't quite clear.
(13)      Q.    Hydrology.
(14)      A.    Oh, clearly in a drought it would affect the
(15)    hydrology, to some degree.
(16)      Q.    And would that affect navigability, to some
(17)    degree?
(18)      A.    Well, the test says, you know, barring --
(19)    well, you know, we're not looking -- we're looking at
(20)    ordinary conditions, so we're not looking at unusual
(21)    drought and we're not looking at flood conditions.  So
(22)    it seems like the test itself precludes considering
(23)    unusual drought years.
(24)      Q.    Are they unusual in Arizona, though,
(25)    long-term droughts?
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 (1)      A.    I think drought, by definition, is unusual.
 (2)      Q.    You also heard testimony from one of the
 (3)    other witnesses that the Verde River, the middle Verde,
 (4)    was subject to flash floods year-round.  Would that
 (5)    affect the navigability of the river?
 (6)      A.    Well, I would disagree, first of all.  I
 (7)    would disagree that it's subject to flash floods
 (8)    year-round.  I think it's possible to have flooding in
 (9)    any given month, and it would be higher probability in
(10)    some months than other months.
(11)              But, again, navigability is not during flood
(12)    conditions.  So the existence of floods, I think, is
(13)    kind of irrelevant, and floods are -- as I pointed out
(14)    in the flow duration analysis, that the period of time
(15)    that the river is in flood is such a small percentage
(16)    of the time of year, that it doesn't affect my
(17)    consideration of the definition of navigability.
(18)    Excuse me.
(19)      Q.    But would it affect its use as a highway for
(20)    commerce?
(21)      A.    No.
(22)                   DR. KLOPATEK: Good morning, Mr. Fuller.
(23)                   Good morning, Mr. Fuller.
(24)                   THE WITNESS: Good morning.
(25)                   DR. KLOPATEK: Good morning, Members of
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 (1)    the Commission.  My name is Carole Klopatek,
 (2)    K-L-O-P-A-T-E-K.  I work directly for Fort McDowell
 (3)    Yavapai Nation Tribal Council, and I have a few
 (4)    questions for you, and I promise to be brief.
 (5)   
 (6)                      CROSS-EXAMINATION
 (7)    BY DR. KLOPATEK: 
 (8)      Q.    Mr. Fuller, you were part of Stantec
 (9)    Consulting and did a final report on small and minor
(10)    watercourses for Graham County, correct?
(11)      A.    Our firm was part of the team.  I was a
(12)    member of that team.  We weren't part of Stantec.  We
(13)    were working with Stantec.  But yeah.
(14)      Q.    Okay.  And on Page 3-1 of that report, it
(15)    says "The approach involves a multilevel screening
(16)    process --"
(17)      A.    Excuse me.  Before you go on, could I have a
(18)    copy so I can follow along?
(19)      Q.    I think you had one yesterday.
(20)              Okay, I'll just --
(21)      A.    Yeah, I gave back the exhibits, so...
(22)                   DR. KLOPATEK: Is it all right if I
(23)    approach?
(24)                   CHAIRMAN NOBLE: Sure.
(25)                   MR. HOOD: Do you want a copy?
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 (1)                   DR. KLOPATEK: Sure.
 (2)                   MR. HOOD: Let me make sure.  There's
 (3)    two that are similar.
 (4)                   MS. HERNBRODE: What exhibit number is
 (5)    that, again?
 (6)                   CHAIRMAN NOBLE: Is that an exhibit in
 (7)    this proceeding, or has it been an exhibit in some
 (8)    other proceeding?
 (9)                   DR. KLOPATEK: An exhibit in some other
(10)    proceeding, and I believe this one as well, sir.
(11)                   MR. HOOD: This is a Freeport exhibit,
(12)    and I'll get you the number.
(13)                   Is this it?
(14)                   MS. KLOPATEK: Uh-huh.
(15)                   Thank you.
(16)                   MR. SLADE: What's the exhibit number?
(17)                   MR. HOOD: I'll get it.
(18)                   THE WITNESS: You said 3-1?
(19)    BY MS. KLOPATEK: 
(20)      Q.    Uh-huh.
(21)              If you could please read the second sentence
(22)    on that first paragraph?
(23)                   MS. HERNBRODE: Can you wait just a
(24)    moment until we have the exhibit number so that I can
(25)    also follow along?
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 (1)                   THE WITNESS: While they're getting
 (2)    that, you said the second sentence of the first
 (3)    paragraph?
 (4)                   MR. HOOD: Freeport 6, I believe.
 (5)                   MR. BREEDLOVE: Pardon me, what number?


 (6)                   MR. HOOD: I believe it's Freeport 6.
 (7)                   THE WITNESS: You said the second
 (8)    sentence, first paragraph?
 (9)    BY MS. KLOPATEK: 
(10)      Q.    Uh-huh.
(11)      A.    The one that begins with "The approach"?
(12)      Q.    Yes, please.
(13)                   MR. HOOD: It's Freeport 5.  Freeport 5.
(14)                   MR. BREEDLOVE: Do you know which number


(15)    from the Commission?
(16)                   MS. HERNBRODE: Looks like it's XO23.
(17)                   MR. BREEDLOVE: Thank you.
(18)                   MS. HERNBRODE: I have it.  Thank you.
(19)                   CHAIRMAN NOBLE: Is the reporter
(20)    confident that she has it properly identified?
(21)                   MS. HERNBRODE: What would be the page
(22)    number, again?  I'm sorry.
(23)                   MS. KLOPATEK: 3-1.
(24)                   Are we set?
(25)                   MR. MORIARTY: Everybody ready?


Page 854


 (1)                   THE WITNESS: The sentence begins "The
 (2)    approach involves a multilevel screening process of
 (3)    increasing refinement designed to identify watercourses
 (4)    least likely to meet the statutory and legal
 (5)    definitions of navigability," end of sentence.
 (6)    BY DR. KLOPATEK: 
 (7)      Q.    My question to you, sir, did you follow this
 (8)    rigorous screening process for the Verde River?
 (9)      A.    No.
(10)              This was a report on small and minor
(11)    watercourses.
(12)      Q.    Just --
(13)      A.    So the Verde River hadn't been addressed
(14)    separately.
(15)      Q.    That's fine.  I'm just wondering on your
(16)    rivers.
(17)              I would like to go ahead to go to your --
(18)      A.    I'm sorry.  Let me just clarify.  Did you say
(19)    did we follow this small and watercourse procedure, or
(20)    did we follow a rigorous procedure?
(21)      Q.    This rigorous procedure that you followed
(22)    here.
(23)      A.    Okay.  No, the Verde River was done outside
(24)    of this process.  It had been done already.
(25)      Q.    Thank you.
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 (1)              I would like to turn to Page 159 from your
 (2)    presentation from yesterday, please.  Slide 159.
 (3)              I just have a couple questions on this slide.
 (4)    In regard to the gaging stations on the left-hand side,
 (5)    could you let me know or let us know why you chose
 (6)    these particular gaging stations?
 (7)      A.    They were US -- yes.  The reason we chose
 (8)    these gaging stations is that they were USGS gaging
 (9)    stations.  They had relatively long-term records.  The
(10)    data were available.  And in the case of the McDowell
(11)    one, we were using the records prior to the dams.
(12)                   DR. KLOPATEK: May I approach?
(13)                   CHAIRMAN NOBLE: Yes.
(14)                   MS. HERNBRODE: Is this an exhibit?
(15)                   DR. KLOPATEK: This is an exhibit that
(16)    we are going to be entering into our brief.  It's a --
(17)    BY DR. KLOPATEK: 
(18)      Q.    This is Fort McDowell 1.
(19)              Would you say this is an adequate
(20)    representation of all of the gaging stations along the
(21)    Verde River?
(22)      A.    And by this, you're referring to the first
(23)    page, the second page, or the whole thing?
(24)      Q.    The second page, which has the Verde River
(25)    basin.


Page 856


 (1)      A.    Yeah, I see that that list also extends to
 (2)    the third page of what you've given, which isn't
 (3)    paginated, but the top of the page references the
 (4)    Tangle Creek gage.
 (5)              Yeah, I think those are all the currently
 (6)    active gages as of the date of whenever this was
 (7)    printed.
 (8)      Q.    This was printed last night at midnight.
 (9)              Did you use the information here, and did you
(10)    go ahead when -- when you received this data, could you
(11)    explain how you used this data, just briefly, and why
(12)    you presented this data?
(13)      A.    Okay, you said this data here, and you're --
(14)      Q.    This data in terms of this chart.
(15)      A.    Okay, so we're back on Slide 159.
(16)      Q.    159.
(17)      A.    How did I use this data or --
(18)      Q.    What was the purpose of this slide, of this
(19)    data?
(20)      A.    Was to try to give a representative flow data
(21)    for the Verde River.
(22)      Q.    And I want to discuss for a minute about you
(23)    used the data that's on Page 159 to go ahead then on
(24)    Page 160, which is the next slide, you used the data
(25)    from that chart to go ahead to make this graphic; is
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 (1)    that correct?
 (2)      A.    No.
 (3)      Q.    Where did you -- how did you use to get this
 (4)    graphic?
 (5)      A.    Those are -- when you say this graphic,
 (6)    you're referring to Slide 160.
 (7)      Q.    160.
 (8)      A.    And the graph on Slide 160 is a plot of the
 (9)    monthly average flow rates as reported at the five
(10)    gaging stations that are listed there.
(11)      Q.    So the data, the raw data, that came from
(12)    those gaging stations, from these five gaging stations,
(13)    went to make the graphic in 160, on the one behind you.
(14)      A.    So the data that were used to create the
(15)    graphic on 160 were from, I believe, Pope, et al.
(16)    That's a USGS Water Resources Investigation Report
(17)    that's cited in our documents.  That's just a
(18)    publication by the U.S. Geological Survey or it's -- I
(19)    think it's like Summary of Gage Data or some such
(20)    title, something like that.
(21)      Q.    So the data represented on Slide 159 is not
(22)    represented on Slide 160?
(23)      A.    On Slide 159, what you see there are the
(24)    titles of the gages; the segment that they correspond
(25)    to, which, of course, as we've already discussed, is
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 (1)    off by one; the average annual flow rate; the median or
 (2)    Q50, as Mr. Hood was referring to it yesterday,
 (3)    discharge; and the Q90 flow rate; as well as the gage
 (4)    period for which those data represent.
 (5)              That's average annual, median, 90 percent.
 (6)    Some people like to think of it as a proxy for base
 (7)    flow.
 (8)              On the next one, on 160, those are monthly
 (9)    data.  On 159 there are no monthly data showed there.
(10)    So I'm just parsing the data in two different ways.
(11)      Q.    But the data originally came from the gaging
(12)    stations listed on 159, on Slide 159.  The gaging
(13)    stations from Paulden to McDowell that you have listed
(14)    were generated to make Slide 160?
(15)      A.    Yes.
(16)      Q.    Yes.
(17)      A.    That's all USGS data.  Is that what you're
(18)    asking me?
(19)      Q.    Yes.
(20)                   COMMISSIONER ALLEN: Pardon me.  I have


(21)    a question.
(22)                   Did you not sometime in the past say
(23)    that the flow rate was at the 10 percent level, not the
(24)    90 percent level?
(25)                   THE WITNESS: Yeah, I get those confused
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 (1)    quite often, as I mentioned the other day, Commissioner
 (2)    Allen.  Excuse me for not addressing you properly.
 (3)                   Yeah, I get those backwards.  And I went
 (4)    back that night and I checked, and consistently through
 (5)    the report we're calling the Q90 the base flow and the
 (6)    Q10 the higher flow.
 (7)                   So I had confused myself once again.
 (8)    Sorry if I passed my confusion along.
 (9)                   COMMISSIONER ALLEN: Okay.
(10)    BY DR. KLOPATEK: 
(11)      Q.    On Slide 159, if we could look on the
(12)    right-hand side, in the gaging periods, there are
(13)    significant gaps in data; would you agree, yes or no,
(14)    in terms of the dates?
(15)      A.    There are chronological gaps in when the data
(16)    were collected, yes.
(17)                   DR. KLOPATEK: May I approach?
(18)                   CHAIRMAN NOBLE: Yes.
(19)                   MS. HERNBRODE: Is this another new
(20)    exhibit?
(21)                   DR. KLOPATEK: This is another new
(22)    exhibit, Fort McDowell 2, which we'll be going ahead
(23)    and presenting as evidence in our brief.
(24)    BY DR. KLOPATEK: 
(25)      Q.    Well, from your Slide 159, based on your gage


Page 860


 (1)    record, on the information I just handed you, which
 (2)    goes from Paulden to McDowell, I followed the line of
 (3)    thought between Paulden and McDowell and put from 1889
 (4)    to 2015 a record of where data exists.
 (5)      A.    That wasn't a question.
 (6)      Q.    But that's what I put before you.  Do you
 (7)    agree?
 (8)      A.    Only you can testify as to what you did.
 (9)    I'm --
(10)      Q.    Can you see that that's what this represents;
(11)    that they are based on your gage period in the slide --
(12)      A.    This is your technical analysis that you're
(13)    asking me questions about that you just handed to me.
(14)      Q.    No, this just is from the gaging period, I've
(15)    transferred over your data into this table, into this
(16)    graphic.
(17)      A.    And you're saying this is -- the lines
(18)    represent the gaps?
(19)      Q.    The lines represent the times of which the
(20)    gaging stations are recorded on your table on 159 as
(21)    the year period --
(22)      A.    From my quick review, they appear to be.  I'm
(23)    having trouble with the color separation here.  They
(24)    seem about right, yeah, I think.  Yeah, okay.
(25)      Q.    Do you agree that over a centennial period of
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 (1)    the recorded history for streamflow, that decadal
 (2)    events that would occur over, say, definitely, a
 (3)    ten-year period, a major event, would have an impact on
 (4)    streamflow?
 (5)      A.    The question you asked me is would a decadal
 (6)    event --
 (7)      Q.    Something that occurred over a ten-year
 (8)    period.
 (9)      A.    And by a decadal event, so you're talking
(10)    about a fluctuation in climate that would influence
(11)    streamflow on a decadal scale, is that what you're
(12)    asking me?
(13)      Q.    Over, say, a period of a hundred years, would
(14)    you say a decadal event, something that happened over a
(15)    ten-year period, a major event that occurred over a
(16)    ten-year period, would that influence or have an
(17)    influence over findings of streamflow?
(18)      A.    Wow, that's a difficult question.  I mean I
(19)    understand what decadal cycles are and decadal analysis
(20)    and whatnot, but you're saying an event as it relates
(21)    to streamflow.
(22)              I'm not aware of any 10-year events.  But I
(23)    am aware of 10-year cycles in climate.  And if I
(24)    think -- I'm trying to help answer this question and
(25)    move us along here, but there are cycles that are on
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 (1)    decadal scales, which may or may not be 10 years.
 (2)    They're just -- you're talking about a longer term than
 (3)    an annual fluctuation and not as long as a centennial
 (4)    or millennial scale.
 (5)              So, yeah, there are periods of time where
 (6)    there are higher and lower flow over the course of
 (7)    time, yeah.
 (8)      Q.    So going back to this graphic that I just
 (9)    handed you, how is the 1950s represented, the drought
(10)    period from the 1950s and the drought period that we're
(11)    currently under, represented in this graphic?
(12)      A.    First of all, let me point out that I didn't
(13)    select these time periods.
(14)      Q.    I know.
(15)      A.    These are the data sets that the USGS has
(16)    collected.  These are the data that are available.
(17)      Q.    I realize that.
(18)      A.    If I were king of the world, I would have
(19)    made the USGS start back in the 1700s and they would
(20)    have collected every day perfectly, but that's just not
(21)    what exists.  So this is what exists.
(22)              So to your question as to what is in the
(23)    '50s, looks to me like the Tangle Creek gage had some
(24)    data around the '50s.  But I think there would be some
(25)    others who would quibble about your definition of when
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 (1)    droughts occurred.  But to your direct question, the
 (2)    1950s on your graph here, as you've portrayed it, looks
 (3)    like Tangle Creek has data.  And that may be the only
 (4)    one.
 (5)      Q.    So certainly not representative of what
 (6)    happened over the entire Verde River?
 (7)      A.    Oh, I would disagree.  I would say that these
 (8)    are pretty representative of what happened over the --
 (9)      Q.    1950s?
(10)      A.    Of the 1950s, if we were doing an analysis of
(11)    what the 1950s looked like, we would rely solely, I
(12)    guess, on the Tangle Creek data and perhaps other
(13)    sources, like tree rings and things like that.
(14)                   DR. KLOPATEK: May I approach?
(15)                   CHAIRMAN NOBLE: Yes.
(16)                   DR. KLOPATEK: This is Fort McDowell
(17)    evidence to be entered in as No. 3.
(18)                   CHAIRMAN NOBLE: Are these numbered?
(19)                   DR. KLOPATEK: It would be Fort
(20)    McDowell 4.
(21)                   CHAIRMAN NOBLE: 3?
(22)                   DR. KLOPATEK: 3 and 4.
(23)                   MR. HELM: Could we have the number that
(24)    you're using, Counsel?
(25)                   CHAIRMAN NOBLE: Which number do you
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 (1)    want on the black one?
 (2)                   DR. KLOPATEK: Fort McDowell 3 and 4.
 (3)    The black cycle map will be 3.
 (4)                   CHAIRMAN NOBLE: And the red will be 4.
 (5)                   DR. KLOPATEK: Will be 4.
 (6)                   CHAIRMAN NOBLE: Thank you.
 (7)    BY DR. KLOPATEK: 
 (8)      Q.    If I can call your attention to the USGS
 (9)    gaging station Verde River near Clarkdale; also, Verde
(10)    River near Camp Verde.
(11)      A.    You didn't give me -- oh, you did, on the
(12)    back.  Sorry.
(13)              Clarkdale and Camp Verde?
(14)      Q.    Yes.
(15)              How is the data gap represented?
(16)      A.    The data gap that you just gave me
(17)    represented -- how is it represented?
(18)              The data gap is represented as a data gap.
(19)    There's a squiggly line that show the annual
(20)    fluctuation during the periods of record, which on the
(21)    Camp Verde gage appear to end around the mid 1940s and
(22)    pick up again after 1988 on the Camp Verde gage, and on
(23)    the Clarkdale gage the data end, it looks like, around
(24)    1920 or so and pick up again after 1964.
(25)      Q.    Okay.  If you could go ahead and turn to your
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 (1)    Slide 160.  How do you account for data gaps in this
 (2)    analysis?
 (3)      A.    I think I've answered this question already,
 (4)    and I've told you that these are the data as published
 (5)    by the USGS.
 (6)      Q.    But where do you reference, within this
 (7)    document, in regard to this particular diagram, that
 (8)    there is data gaps?
 (9)      A.    Well, in the report that this is the update
(10)    for, that we've talked about quite a bit, in the
(11)    hydrology chapter, which I think is Chapter 7, it
(12)    discusses the source of the data; and as you yourself
(13)    have pointed out on Slide 159, in the last column
(14)    there, it tells you the period of the gages.
(15)      Q.    But where on this graphic do you specifically
(16)    have a sentence in regard to the data gaps in regard to
(17)    the table that's on -- or excuse me, the figure?
(18)      A.    Do you see a sentence there?  I don't have
(19)    one.  I mean --
(20)      Q.    That's my point, sir.
(21)              If you can go ahead and look for the Verde
(22)    River Basin Tangle Creek, I would just like you to go
(23)    ahead and I would like you to read on the very bottom
(24)    of that graphic what the red line means.
(25)      A.    Estimated mean -- daily mean discharge.
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 (1)      Q.    What is the difference between the red versus
 (2)    the blue data?
 (3)      A.    According to this, it says it's estimated
 (4)    versus what's called the daily mean discharge.
 (5)      Q.    So one is recorded and one is estimated?
 (6)      A.    Yes.  And I'm not sure exactly what the
 (7)    context of the estimated means.
 (8)      Q.    But this was in -- this gaging station was in
 (9)    your table?
(10)      A.    This gaging station was in my table, yes.
(11)      Q.    Thank you.
(12)                   DR. KLOPATEK: That's all I have at this
(13)    time.
(14)                   MR. MORIARTY: And that's all Fort
(15)    McDowell has.
(16)                   CHAIRMAN NOBLE: Are there any other
(17)    questions for Mr. Fuller?
(18)                   Yes, Mr. Helm.
(19)                   MR. HELM: Just a couple.
(20)   
(21)                      CROSS-EXAMINATION
(22)    BY MR. HELM: 
(23)      Q.    Good morning, Mr. Fuller.
(24)              I'll try to make this short and sweet.  I
(25)    have what are really just two questions, I think, but I
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 (1)    always like to protect myself by saying a few.
 (2)              The first question is that your -- based on
 (3)    your testimony here, the work you've done over the last
 (4)    25, 30 years on this river in these proceedings and the
 (5)    work that the other experts did that you're here
 (6)    testifying about, to shorten up the string of expertise
 (7)    that needs to come before us, is there any doubt in
 (8)    your mind that the five segments that you have
 (9)    classified in your work are susceptible -- were
(10)    susceptible to navigation on or about the date of
(11)    statehood, State of Arizona?
(12)      A.    No.
(13)      Q.    The same question with respect to actual
(14)    navigation.  Is there any doubt in your mind that on or
(15)    around the date of statehood, the Verde River had been
(16)    navigated, as that term is used in the court cases that
(17)    you have read that are applicable to these hearings?
(18)      A.    I would say for Segments 2 through 5, I have
(19)    absolutely no doubt.  We don't have any recorded
(20)    historical documentation of downstream or stream
(21)    navigation in Segment 1.
(22)                   MR. HELM: Thank you.  That's all I
(23)    have.
(24)                   CHAIRMAN NOBLE: Any other questions?
(25)                   Commissioners?
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 (1)                   (No response.)
 (2)                   MS. HERNBRODE: We do have some
 (3)    redirect, but I would like about five minutes with my
 (4)    witness to see if I can cut that back, when you're
 (5)    ready for that.
 (6)                   CHAIRMAN NOBLE: All right.  You need a
 (7)    break of five minutes, is that what I understood?
 (8)                   MS. HERNBRODE: I would love a break of
 (9)    five minutes to just consult with Jon about whether I
(10)    need to ask him a few things.
(11)                   COMMISSIONER HORTON: Mr. Chairman?


(12)                   Would you repeat that last statement
(13)    about Segments 3 through 5?  Did you say it was
(14)    navigable or was not?
(15)                   THE WITNESS: Oh, I believe that
(16)    Segments 1 through 5 are navigable.  The latter
(17)    question -- did you want the latter question or the
(18)    first question?
(19)                   COMMISSIONER HORTON: Both.
(20)                   THE WITNESS: Okay.  The latter question
(21)    he asked me regarding actual historical navigation in
(22)    those same segments; and I said that we have historical
(23)    documentation of trips that occurred in Segments 2
(24)    through 5, but not in 1.  We have some accounts of some
(25)    kinds of boating in Segment 1, but not downriver
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 (1)    boating.
 (2)                   COMMISSIONER HORTON: Thank you.


 (3)                   CHAIRMAN NOBLE: Okay.  We'll take a
 (4)    five-minute break.
 (5)                   (A recess was taken from 9:35 a.m. to
 (6)    9:44 a.m.)
 (7)                   CHAIRMAN NOBLE: Let the record reflect
 (8)    the presence of the three Commissioners.
 (9)                   Ms. Hernbrode, you have taken on the
(10)    appearance of Mark McGinnis.
(11)                   MR. MCGINNIS: She's gone way downhill
(12)    over the break, hasn't she?
(13)                   CHAIRMAN NOBLE: The ghost of Christmas


(14)    past.
(15)                   Mr. McGinnis, we understand you might
(16)    have a few more questions for Mr. Fuller.
(17)                   MR. MCGINNIS: Hopefully just one, to
(18)    follow up on one of the questions Mr. Helm asked.
(19)                   CHAIRMAN NOBLE: Please go forth.
(20)   
(21)                   FURTHER CROSS-EXAMINATION
(22)    BY MR. MCGINNIS: 
(23)      Q.    Mr. Fuller, it was my understanding Mr. Helm
(24)    just asked you whether you had any doubt whatsoever
(25)    whether the Verde River was susceptible to navigation
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 (1)    on the date of statehood.  Is that the way you
 (2)    understood his question?
 (3)      A.    No, I don't recall him saying the date of
 (4)    statehood, but maybe -- here he is standing up.  Maybe
 (5)    he can clarify.
 (6)                   MR. HELM: That wasn't my question.  I
 (7)    asked the date of statehood or around the time of
 (8)    statehood.
 (9)                   MR. MCGINNIS: Okay.  That wasn't -- I'm
(10)    asking the witness a question.
(11)    BY MR. MCGINNIS: 
(12)      Q.    So what was your understanding of his
(13)    question?
(14)      A.    I understood it to be as of the time of
(15)    statehood.
(16)      Q.    So is it your opinion, as you sit here today,
(17)    that the river was navigable on February 14th, 1912?
(18)      A.    Yeah, I would believe so, yeah.
(19)      Q.    Do you have any data whatsoever about flows
(20)    on February 14th, 1912?
(21)      A.    I would have to go back and look through the
(22)    report one way or the other; but I know that there are
(23)    probably parts of the river that don't have flow data
(24)    on that date, again.  But it may or may not.  I'll go
(25)    back and look through the report, if you like.  It's
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 (1)    right here.
 (2)      Q.    And Mr. Helm's question related to every
 (3)    segment, right?
 (4)      A.    Segments 1 through 5, I believe.
 (5)      Q.    2 through 5, I think.
 (6)      A.    He said --
 (7)      Q.    No, 1 through 5.
 (8)      A.    Yes.
 (9)      Q.    Okay.  So do you have an opinion, as you sit
(10)    here today, to a reasonable degree of scientific
(11)    certainty, that every segment of the Verde River,
(12)    1 through 5, was navigable on February 14th, 1912?
(13)      A.    Yes, I do.
(14)      Q.    And what's the basis for that opinion?
(15)      A.    Oh, my goodness.
(16)      Q.    On that day.
(17)      A.    On that day?  Oh, just expectations of what
(18)    Februarys typically looked like.
(19)      Q.    So if your report back in 2003 said that
(20)    February 1912 had flows well below the long-term
(21)    average rates, would that affect your opinion?
(22)      A.    No.
(23)                   MR. MCGINNIS: Okay.  Thank you.  That's
(24)    all I had.
(25)                   CHAIRMAN NOBLE: Oh, you're looking more
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 (1)    like your old self.
 (2)                   MS. HERNBRODE: Well, thank you,
 (3)    Mr. Chairman.
 (4)                   CHAIRMAN NOBLE: Your young self, I
 (5)    should say.  I'll get myself in real trouble.
 (6)                   MS. HERNBRODE: I feel like I'm getting
 (7)    older every day up here.
 (8)                   COMMISSIONER ALLEN: So do we.
 (9)                   CHAIRMAN NOBLE: No, let's correct the
(10)    record.  We do not feel like you're getting older every
(11)    day.
(12)                   MS. HERNBRODE: You've been married a
(13)    long time, Mr. Chairman, haven't you?
(14)                   All right, well, I'm going to try to get
(15)    this done before you get too much older,
(16)    Mr. Commissioners.
(17)   
(18)                     REDIRECT EXAMINATION
(19)    BY MS. HERNBRODE: 
(20)      Q.    Joy Hernbrode for the State of Arizona,
(21)    again.
(22)              Hello, Jon.
(23)      A.    Hello, Ms. Hernbrode.
(24)      Q.    You can call me Joy.  All right, we meet
(25)    again.  I just have a few questions.  Hopefully we will
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 (1)    get through them fairly quickly.
 (2)              When you do a trip on the Verde, how many
 (3)    miles per day do you do?
 (4)      A.    It depends on what my objectives are.  Like
 (5)    sometimes I'll take a group of people out and we'll do
 (6)    what we call a Verde Daily from the White Bridge down
 (7)    to Beasley, which is about 10 miles.  And that's just
 (8)    the -- that's the distance because that's where I
 (9)    shuttle.
(10)              If I'm doing a through trip, I plan on doing
(11)    at least 20 miles a day.  I've done more than that.
(12)    I've done Perkinsville to Sycamore, past Sycamore
(13)    Canyon in a single day.  I've done Childs to Sheep's
(14)    Bridge, which is about 35 miles, I believe, somewhere
(15)    in that neighborhood, in a day.
(16)              So I tend to get up in the morning, eat
(17)    breakfast, and paddle.
(18)              Most people out on the river, I find, are
(19)    taking their time and they go shorter.  And they read
(20)    the guides, and the guides talk about, well, you should
(21)    plan on X number of miles a day, and I think the
(22)    assumption there is that they're going to have a
(23)    leisurely breakfast and sit around and warm up and have
(24)    a long lunch and go for a side hike and things like
(25)    that.
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 (1)      Q.    You've boated with Don Farmer?
 (2)      A.    I have.
 (3)      Q.    He likes to do those kind of take your time
 (4)    trips?
 (5)      A.    He does.
 (6)      Q.    He whines a little bit about boating with
 (7)    you.
 (8)      A.    Yes.  He thinks I'm missing the point.
 (9)      Q.    Yeah, right.
(10)              Mark asked you a lot of questions about your
(11)    opinion on Segment 0-B, and I think the implication
(12)    from those was that you somehow changed your opinion as
(13)    a result of SRP's briefs or the other briefs on the
(14)    Gila.
(15)              So I'm just going to ask you straight out,
(16)    was the reason you thought 0-B was a little more
(17)    navigable between your earlier PowerPoint and your
(18)    PowerPoint you presented this week because of those
(19)    briefs or some other reason?
(20)      A.    Some other reason.  It was definitely not
(21)    because of the briefs.
(22)      Q.    What was it?
(23)      A.    I went out there.
(24)      Q.    You field-checked your work?
(25)      A.    I did, yeah.
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 (1)      Q.    All right.
 (2)      A.    And I saw something different than I had seen
 (3)    in the guides and whatnot.
 (4)      Q.    And that was?
 (5)      A.    Particularly the Williams Guide.  He talks
 (6)    about dragging and, you know, the obstacles and
 (7)    whatnot.  And when I got out there, I was very
 (8)    pleasantly surprised.  It was an easy paddle.
 (9)      Q.    Didn't cause you to determine that the river
(10)    was navigable, but it caused you to think there were
(11)    more times of year that you could get a boat down it?
(12)      A.    Yeah, there are other factors involved, yeah.
(13)      Q.    All right.  Okay, I'm going to ask you to try
(14)    to pull up my first slide there.  As opposed to making
(15)    some copies, I am -- I know we're trying to be exact
(16)    here.  So this is out of the Gila transcript, which I
(17)    recognize is not in evidence, but Mr. McGinnis read you
(18)    some portions of this, and --
(19)                   MR. MCGINNIS: I don't think that's
(20)    correct, but I don't have any problem with that.
(21)                   MS. HERNBRODE: Okay.  I'm sorry.  You
(22)    read some portions and asked him about it.
(23)                   MR. MCGINNIS: I don't recall reading
(24)    any portions of the Gila transcript, and I don't think
(25)    I have it with me.
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 (1)    BY MS. HERNBRODE: 
 (2)      Q.    Okay.  I apologize then.  I was having a
 (3)    moment where I was wishing I was drinking more water or
 (4)    something.
 (5)              So you were asked some questions in the Gila
 (6)    River about your standard in terms of boating, and this
 (7)    is Page 360 from the Gila transcript for those who want
 (8)    to look it up later.
 (9)              Did you ever say that your standard for
(10)    navigability is that you can get a boat down it?
(11)      A.    I believe I said that that was informative
(12)    for me, but that was not my sole standard, no.
(13)      Q.    Okay.  You can get rid of that one.
(14)              There's been some discussion about inflatable
(15)    kayaks drawing less water than canoes and about hearing
(16)    canoes scraping over the rocks.
(17)              Do you have a different opinion about the
(18)    draw of these two boats?
(19)      A.    I do, yeah.  And that kind of surprised me.
(20)    I think it was Mr. Lynch who was testifying on that on
(21)    Monday.
(22)              My experience is completely different with
(23)    that.  I've done a number of canoe trips where some of
(24)    the paddlers were in inflatable kayaks or IKs or
(25)    duckies, and I would say routinely the canoes have much
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 (1)    less problem.  It's a much faster boat.  I'm always at
 (2)    the bottom waiting, and they get stuck on things that I
 (3)    go through with no problem at all.  My experience is
 (4)    that the duckies draw more and they're stickier on the
 (5)    rocks.  So that's just been my experience.
 (6)              In fact, I have had discussions specifically
 (7)    about the Verde River.  Some friends of mine had done
 (8)    the Beasley to Gap Creek run, and they had done it at,
 (9)    I think, 390 and said, oh, it was terrible, and we were
(10)    dragging, we were dragging all the time.  And I
(11)    thought, well, boy, that doesn't sound very good at
(12)    all.  And I went out there at 190 in a canoe and had no
(13)    trouble whatsoever.
(14)              So I think it goes to paddling skill, but,
(15)    also, to the type of boat.  Canoes are just much lower
(16)    draft, easier to get down a river.
(17)      Q.    You've had an IK follow you on the exact same
(18)    path or you follow an IK where the IK got hung up and
(19)    you didn't?
(20)      A.    Always.
(21)      Q.    But you would agree that if you were going to
(22)    run a commercial operation where you were putting
(23)    people with no experience in it, IKs are pretty
(24)    indestructible and foolproof?
(25)      A.    Yeah, you would be surprised what fools can
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 (1)    destroy; but, yes, that is the boat for beginners.
 (2)    That they're harder to fall out of; they're easier to
 (3)    get back into.
 (4)      Q.    We have had some discussion about the various
 (5)    boating guides and the location of various rapids.
 (6)    Rapids change over time, right?
 (7)      A.    Yes, they do.
 (8)      Q.    Some go away and some show up?
 (9)      A.    Yes.
(10)      Q.    So it's fair to say that there were likely
(11)    rapids on the Verde, and they were likely similar to
(12)    the rapids we see today during historic times, although
(13)    possibly not in the same exact locations?
(14)      A.    Well, I would say that if we had a time
(15)    machine and we went back to 1912, we would see most of
(16)    the rapids that we see today, but not all.  And there
(17)    might be some that we would go around a bend expecting
(18)    to see one and it wouldn't be there, and we would come
(19)    around a bend not expecting to see one and there might
(20)    be one.
(21)              But rapids form in particular locations for
(22)    geologic and hydraulic reasons, so there are reasons
(23)    that they're there; but they do change.
(24)      Q.    We're not arguing.  The Verde Falls would
(25)    still be there?
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 (1)      A.    Yes, and the Verde Falls is a
 (2)    bedrock-controlled rapid.
 (3)      Q.    And in its ordinary and natural condition, of
 (4)    course, there wouldn't be the hazards created by man,
 (5)    the dams and stuff?
 (6)      A.    That's true.
 (7)      Q.    You knew Mr. Slingluff?
 (8)      A.    I did.
 (9)      Q.    Did you ever talk to him about canoes?
(10)      A.    I did.
(11)      Q.    Coleman canoes?
(12)      A.    I did.
(13)      Q.    What did he say?
(14)      A.    I met Mr. Slingluff in the process of doing
(15)    the work the first time around on the Verde.  He was
(16)    one of the witnesses and one of the people we talked
(17)    to, because he had written the Verde River Guide, so I
(18)    was interested in finding out from him.  That was prior
(19)    to any of my through trips on the Verde; you know, what
(20)    it was like.
(21)              And so we sat down and talked, and I was
(22)    renewing my interest in canoeing from when I grew up.
(23)    And so I said, Jim, I'm thinking about buying a canoe
(24)    and I've been looking in catalogs and whatnot.  This is
(25)    not much internet at that time.
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 (1)              So I said, you know, canoes are kind of
 (2)    expensive.  The ones I'm seeing, the good ones look
 (3)    like they're $1,100, $1,500 and up.
 (4)              And he said, buy a Coleman, Jon.
 (5)              And I said, but Colemans are not good canoes.
 (6)    You know, they have a keel down the middle of them.
 (7)    They have this aluminum shaft in the bottom.
 (8)              And he goes, Jon, the Coleman canoes, you can
 (9)    buy the whole setup for 300 bucks.  Try it.  If you
(10)    don't like it, you can sell it used for 300 bucks.  You
(11)    buy an expensive canoe, a nice canoe for 1,500 bucks,
(12)    you try it, you don't like it, you can sell it for 300
(13)    bucks.
(14)              So I took his advice and I bought a Coleman,
(15)    and I took it on the Verde and I took it on the Gila,
(16)    and he was right.  They're a not particularly graceful
(17)    craft.  They're tough to turn.  They're not so bad for
(18)    going straight.  They have big and wide and flat bombs
(19)    with a keel, and so they're nice for sitting in the
(20)    lake, and they don't tip when you get tipsy, I think is
(21)    one of their appeals.  Not so much for me, but for
(22)    some.  But not very graceful.
(23)              Got into a nicely designed boat, and it made
(24)    a world of difference.  So, but that was my discussions
(25)    with Jim Slingluff about canoes.
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 (1)      Q.    And those two designs of canoes, the lake
 (2)    canoe and the river canoe, those designs have been
 (3)    around since well before Arizona statehood?
 (4)      A.    Oh, yeah.  Yeah.  If you read the history of
 (5)    canoes, canoes vary in shape and geometry and materials
 (6)    in different areas.
 (7)              So, you know, back in the Northeast, where
 (8)    you have birch bark canoes, the birch bark canoe people
 (9)    can tell which tribe made which, and they made their
(10)    particular styles to suit their particular rivers; you
(11)    know, how shallow they were and how rocky they were,
(12)    whether they were needing to do a lot of fast water or
(13)    slow water.
(14)              That's the nature of canoe design, is you
(15)    have a particular river or use you want to use, and you
(16)    modify it to fit that use.
(17)      Q.    Mr. Slingluff testified before this
(18)    Commission last round of hearings, did he not?
(19)      A.    I think it was the first round of hearings.
(20)    I don't -- did he come to the -- yeah.  Okay, 2005 he
(21)    was there?  All right.
(22)      Q.    I won't ask you any more questions about
(23)    that.
(24)              So by 1912, was the canoe an outdated mode of
(25)    transportation for commerce?


Page 882


 (1)      A.    Oh, no.  Canoes were still used.
 (2)      Q.    How do you know?
 (3)      A.    I used them.
 (4)      Q.    Were they advertised for commercial use in
 (5)    hunter-trader-trapper magazines in 1912?
 (6)      A.    Yes.  We submitted a bunch of evidence in
 (7)    conjunction with our boating report that's currently in
 (8)    evidence.  In 1912 there were -- in those magazines for
 (9)    trappers and hunters and explorers and whatnot, they
(10)    describe these low-draft boats, and this is where you
(11)    can get to areas in shallow water, and they're
(12)    specifically designed for those purposes, yeah; and
(13)    they were available via Sears and Wards and whatnot.
(14)      Q.    And Mark asked you a bunch of questions about
(15)    decades and uses of canoes and stuff like that.  Was
(16)    there a commercial trip using a flatboat on the Verde
(17)    in the 1930s?
(18)      A.    Yes, there was.
(19)      Q.    And were there likely other commercial uses
(20)    of the river up -- or were there other commercial uses
(21)    of the river up to the date of statehood?
(22)      A.    Yes.
(23)      Q.    Okay.  Mark asked you about something that
(24)    you didn't think you had a chance to completely answer,
(25)    and that was why you said the river was braided before
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 (1)    and not now.  So let's get the complete answer.
 (2)              You said before the river was braided.
 (3)    You're saying it's not braided now.  Why is that?
 (4)      A.    Oh.  I can't imagine when I said the Verde
 (5)    River was braided.  No, we have historical -- in the
 (6)    past in navigability reports we would make comments
 (7)    about the river corridor being braided.  And, yeah,
 (8)    thank you for reminding me about this.
 (9)              And so why did we change our mind.  We never
(10)    really changed our mind.  So it was a question of, what
(11)    was going on is I'm a flood geomorphologist.  I think
(12)    about the river corridor as a whole.  So when we
(13)    describe the river corridor, we're just making this
(14)    general description of here's what the river looked
(15)    like.
(16)              It never really occurred to us that somebody
(17)    would say, oh, well, they said the river was braided,
(18)    and then make the next step and say, well, braided
(19)    rivers can't be navigated.
(20)              So that's just not the case.  First of all,
(21)    that braided rivers can be navigated, and we had lots
(22)    of testimony on that, as a matter of fact.
(23)              So we felt like because that kept coming up
(24)    and up and up, the braided river thing, over and over
(25)    again, that we needed to clarify, first of all, what we
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 (1)    said.  And what we said was that there's this
 (2)    compound -- that when we talked about the braided
 (3)    river, we're talking about the compound channel; and
 (4)    that's why in the presentations that I've given I've
 (5)    tried to clarify that, what we meant, what we mean.
 (6)              So it's not a change of opinion.  It's just
 (7)    the description of the navigable channel as opposed to
 (8)    the river corridor.  That's the story there.
 (9)      Q.    Can you pull up your Slide 20?
(10)              All right.  We had a long discussion about
(11)    braiding in high flows and some pairing of these
(12)    slides, which I don't want to pair the slides.
(13)              Can you talk about the bankfull concept and
(14)    braiding?
(15)      A.    Yeah.  Bankfull concept is -- well, it's been
(16)    around for a long time, and the concept is, is there's
(17)    a discharge, a frequency of discharge that shapes the
(18)    main channel.  And in recent years a lot of folks have
(19)    decided to call this the bankfull discharge because
(20)    it's about the point that the main part of the channel
(21)    fills up with water, and it's because the water is in
(22)    there most frequently, that's where most of the
(23)    geomorphic work, if you will, gets done, the moving of
(24)    water and sediment, so that kind of shapes the channel
(25)    and that's where most of the waters convey.  That's
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 (1)    what the bankfull concept is.  Previously that went by
 (2)    other names, but that's basically the concept.
 (3)              Flows that go above bankfull are less
 (4)    important in shaping the geometry of that main channel.
 (5)    They don't occur very often and they don't last very
 (6)    long.
 (7)      Q.    In February, is the flow of the Verde likely
 (8)    to be outside of that bankfull area the whole month?
 (9)      A.    No.
(10)      Q.    Couple days?
(11)      A.    Yeah, more likely a couple of days; possibly,
(12)    in some years, a couple of weeks.  It would be up for a
(13)    short period of time and then back down.
(14)      Q.    And so you might see braiding for that short
(15)    couple of days to weeks?
(16)      A.    When flow gets outside the main channel,
(17)    you're more likely to see something that I would call
(18)    consistently braided.  And then, again, I think as
(19)    Commissioner Allen pointed out, so you get even higher
(20)    flows, then everything becomes inundated and it no
(21)    longer has a braided character.
(22)      Q.    The range estimated -- and I'm not a
(23)    hydrologist, so I hope I'm doing this right.
(24)              The range estimated by the other experts for
(25)    ordinary and natural conditions of the Verde is
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 (1)    somewhere, I think, in the 90 to 150 additional cfs
 (2)    range.  Is that enough water to change the channel
 (3)    pattern of the Verde from what we see today to a
 (4)    braided channel?
 (5)      A.    No.
 (6)      Q.    All right.  You were asked about the time
 (7)    period for susceptibility for navigation.  Basically,
 (8)    did you study how many days per year you would need to
 (9)    be able to navigate on the river in order to have a
(10)    successful commercial business; and I think you
(11)    answered no to that question.
(12)              Did you look at how many days per year you
(13)    can put a boat on the Verde?
(14)      A.    Yes.
(15)      Q.    And can we turn to some of those slides and
(16)    run through that real quick?
(17)      A.    Yes, we can.
(18)              I think you recall that in each of the
(19)    segments, I went through a summary of percent of time
(20)    that's boatable by different types of boats, and I
(21)    listed specifically canoes and flatboats.  And I don't
(22)    know that we need to look at that for each of the
(23)    segments.  This one happens to be in Segment 2, and the
(24)    source of those data sets were from a combination of
(25)    the rating curves and the hydrologic data.
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 (1)      Q.    So you kind of presented the information two
 (2)    ways; one in this percentage of time and number of days
 (3)    per year, and then I believe in a graph with the little
 (4)    boats on it?
 (5)      A.    Yeah, and that's what I was -- do you want to
 (6)    see that?  I'm looking for it right now, but I'm trying
 (7)    to remember which page it was on.  A really crack
 (8)    attorney would have had that for me.
 (9)      Q.    I recognize that, and I apologize for not
(10)    being a really crack attorney.
(11)              Nonetheless, most of the time the Verde is
(12)    boatable by canoes and flatboats?
(13)      A.    It's right there.
(14)              Yes.  Oh, yes.  Yeah, and we heard that, and
(15)    I think that's confirmed by the testimony that we heard
(16)    earlier this week from Mr. Lynch and Mr. Farmer, who go
(17)    out there and at base flow conditions, and that's been
(18)    my own experience as well.
(19)      Q.    Similarly, Mark asked you about a
(20)    businessman's choice if three-quarters of the
(21)    deliveries were successful.  Is that really the right
(22)    question for navigability?
(23)      A.    No.  I think there's a couple of things to
(24)    add into that discussion there that he didn't
(25)    specifically ask me about, so I didn't specifically
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 (1)    answer.
 (2)              So one is, you know, the three-quarters or
 (3)    whatever the percentage was based on the
 (4)    success/failure rate of the Verde here.
 (5)              So I think, first of all, you need to look at
 (6)    that in context and say, well, of the failures, maybe
 (7)    that's a separate discussion we want to have, is, you
 (8)    know, why did people fail.  And I would suggest that
 (9)    they failed because they picked the wrong boat, they
(10)    were inexperienced.  And I think there were clues in
(11)    the accounts that we have that will tell you that they
(12)    were inexperienced.
(13)              For instance, when I first read about the
(14)    guys in the iron boats who said that they were going to
(15)    go down from Camp Verde in iron boats in seven days and
(16)    they were going to hunt and fish, I thought that's
(17)    moving pretty fast and, really, iron boats in May?  I
(18)    mean that's -- based on my experience in the river,
(19)    that's not what I would have chosen to do.
(20)              Similarly, the guys that crashed their boat
(21)    somewhere along there and they walked barefooted into
(22)    Mesa, you know, they made some rooky errors too to tell
(23)    you that they didn't have much experience.  Like,
(24)    number one, I think Don Farmer told us, you know, he
(25)    always ties his stuff in.  And I think that's a general
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 (1)    rule when you're on the river; you tie the stuff that
 (2)    you don't want to lose in your boat.  I think one of
 (3)    the guides we looked at actually had that line in
 (4)    there.  I don't know if it's something Slingluff would
 (5)    say.
 (6)              And then just sitting barefoot in your boots,
 (7)    in your boat, that's just a classic no-no.  You never
 (8)    know when you need to jump out, and it's good to have
 (9)    protection on your feet.  So those guys shouldn't have
(10)    had to walk barefoot.  So it tells you that they're not
(11)    experienced boatmen; and the fact that not experienced
(12)    people have some problems, maybe that's not the best
(13)    measure of success.
(14)              And I would point to the Day brothers, who
(15)    seem to have done it annually, and, you know, their
(16)    descriptions of the river don't have anything to do
(17)    with hazards or anything.  They were just talking about
(18)    the call of the river and the limpid waters and that it
(19)    was a pleasant journey, and they planned to do it
(20)    again.  So they were five for five.  That's a better
(21)    success.
(22)              But, again, I don't think that -- also, the
(23)    question you asked me about, you know, if delivery were
(24)    based on a lower percentage than a hundred percent,
(25)    would you make that choice; and I don't think that's


Page 890


 (1)    really the navigability question.  It's, you know,
 (2)    could it be used, is it susceptible to be used, and was
 (3)    it used.  That's really the question, so...
 (4)      Q.    And if you're a commercial boater, you're
 (5)    going to -- or you need to run a commercial load on the
 (6)    river, you're going to talk to people and find out what
 (7)    the right kind of boat is, get somebody who has some
 (8)    experience on the river, maybe hire Mr. Day to take
 (9)    your first couple of trips down, teach you what he
(10)    knows about it, and then run the river yourself?
(11)      A.    Yeah, you know, I'm not in Mr. Day's head,
(12)    but if I were in 1874 and I was looking at that river
(13)    thinking, hey, you know what, I could trap beaver and
(14)    go on down, I might make an exploratory trip down there
(15)    and take a look and see what was there.
(16)              And if not, I would build a boat that I
(17)    thought was suitable for the conditions I had observed
(18)    and give it a shot, and I would go slowly around the
(19)    corners, all the kinds of things Don Farmer talked
(20)    about; you know, take a more cautious approach to
(21)    getting down the river and see what was there.
(22)              The first descents down rivers are difficult.
(23)    You don't know what's coming.  You read the Powell logs
(24)    from Grand Canyon, you know, and they talk about we
(25)    never knew if there was going to be a waterfall around
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 (1)    the corner.  So they tried to peer around the corners
 (2)    as best they could, and then you pucker up and go.
 (3)      Q.    All right.  So let's talk about those
 (4)    historical accounts, the failures.  And they start on
 (5)    127, your crack attorney is now willing to tell you.
 (6)              So we've got this raft capsizing.
 (7)      A.    Yes, we do.
 (8)      Q.    That would seem to be probably a failure?
 (9)      A.    Yes.
(10)      Q.    Think they built a good raft?
(11)      A.    It tells us very little, but the fact that it
(12)    capsized tells us that it was not suited for their
(13)    conditions that they were trying to negotiate; nor were
(14)    they skilled at negotiating it.
(15)              But I think it tells us that the other rafts
(16)    made it across, and we don't hear more stories about
(17)    rafts capsizing.  And so, like I say, that's the
(18)    history of boating, is you -- and the history of
(19)    engineering and a lot of things too.  You build
(20)    something, it works, you keep using it.  When it fails,
(21)    you've stressed it to its limits, you make a
(22)    modification, and you go forward.
(23)      Q.    All right.  The next one is on 130 for Major
(24)    Spaulding, apparently stationed at Fort McDowell,
(25)    boating down to Phoenix.
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 (1)      A.    Yeah, I wouldn't -- first of all, I wouldn't
 (2)    call this a failure on the Verde, and I wouldn't call
 (3)    it a boating failure either.
 (4)              As I think I mentioned in my presentation
 (5)    Monday, it's no more a failure of boating than getting
 (6)    shot in a road rage instance as an indication that the
 (7)    road's not drivable.  So it's more an indication of gun
 (8)    safety.  And even then, it was over a manmade obstacle.
 (9)    So in its ordinary and natural condition, they wouldn't
(10)    have been making that portage anyway, so...
(11)      Q.    Okay.  Next, Slide 131 is another raft.
(12)      A.    Yeah, a railroad tie raft.  We talked about
(13)    this one.  I don't know that I need to add much more to
(14)    that.  But I'm not even sure this was on the Verde,
(15)    so...
(16)      Q.    All right.  And I think the next one is our
(17)    fellows in the iron boats at 136.
(18)      A.    Yeah, and I think we talked about this one
(19)    this morning already.  It's the wrong boat, and clearly
(20)    they weren't experienced enough to know what they had
(21)    in front of them.
(22)              My guess is, is that -- you know, this is now
(23)    speculating here, so, you know, allow me to speculate.
(24)    These guys were probably very familiar with Segment 2
(25)    of the Verde River, and they thought, well, you know,
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 (1)    based on what I've seen there, I think an iron boat is
 (2)    exactly what I need.  And then they got on downstream
 (3)    and found out that maybe a slightly different boat
 (4)    would be better, or they just -- you know, that
 (5)    actually doesn't tell us why they got tired of dragging
 (6)    their boat over the rapids.
 (7)              So it may be what they realized was, hey,
 (8)    I've only got seven days off from work and I've got to
 (9)    get back to the mine and earn my living here or
(10)    whatever they were doing, and said, you know, there's
(11)    no way we're going to make it down there, and if we
(12)    stop now, we can take -- the farmer can drag us back up
(13)    to the camp or to our house, and we keep going and
(14)    we're going to be out here for a couple of weeks and
(15)    I'm going to lose my job.
(16)              So I don't know, but who knows why they quit.
(17)    But clearly dragging an iron boat over rocks could be
(18)    tiresome, and it was going to take them more than seven
(19)    days to get to Phoenix.
(20)      Q.    Okay.  And so we do know some things about
(21)    this.  Apparently, at least four people in the Verde
(22)    Valley area thought -- looked at the Verde River and
(23)    thought that thing looks navigable to me?
(24)      A.    Yeah, and that would be based on what they
(25)    normally would see, which would be Segment 2.
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 (1)      Q.    Okay.  The next one, 137, these are our four
 (2)    barefoot adventurers?
 (3)      A.    Yeah, and I just talked about those guys too.
 (4)    They made rooky mistakes, and we know that wooden boats
 (5)    had gone down there before, and, you know, we've heard
 (6)    testimony about people boating this reach and it not
 (7)    being particularly difficult.
 (8)      Q.    Okay.  And then 138, Stevens and Webber?
 (9)      A.    Yeah, couldn't make it past The Falls.  We
(10)    don't know anything about their -- much more than that.
(11)    So why they turned around, whether they just realized,
(12)    they thought, well, if it all looks like this down
(13)    there, you know, I don't want to do that every 20 feet
(14)    or every 100, every time I turn around a bend.  So who
(15)    knows what they knew about the river downstream.
(16)      Q.    So the successful boaters, what did they do
(17)    differently?
(18)      A.    They were prepared.  They had the right boat.
(19)    They likely -- well, certainly the Day brothers had
(20)    boating experience by the time they get around to their
(21)    fifth trip.  They planned for adequate time.
(22)              Those are the main things, and those are a
(23)    lot of the same kinds of things that you read in the
(24)    guidebooks that Mr. Lynch and Mr. Farmer talked about;
(25)    you know, be prepared, have the right kind of boat,
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 (1)    manage your expectations and your time.
 (2)      Q.    I did want to talk to you about a little bit
 (3)    more something that interests me, and that's Dr. Palmer
 (4)    on Slide 135.  So this is a steel boat of some kind?
 (5)      A.    Yeah.
 (6)      Q.    Likely some sort of flatboat?
 (7)      A.    Doesn't say.  Typically, duck hunters like
 (8)    flat-bottomed boats.  They're a little more stable in
 (9)    the water.
(10)      Q.    So they rented this boat from somebody?
(11)      A.    Borrowed it, I think, yeah.
(12)      Q.    Do you know how many times it takes for a
(13)    horse to do something to learn to do it reliably on
(14)    their own?
(15)      A.    Probably less than me, but yeah.  I don't
(16)    know, so to answer your question.
(17)      Q.    All right.  But, likely, this was not this
(18)    horse's first trip up with hauling the boat?
(19)      A.    Probably not.
(20)      Q.    All right.
(21)      A.    The horse knew what to do.
(22)      Q.    The horse knew what to do.
(23)              Okay, let's talk about those two soldiers in
(24)    a boat on 129.  I apologize.  I'm skipping all over the
(25)    place.  I didn't stay up until midnight organizing this
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 (1)    like I told you I would.
 (2)              You were asked whether those two soldiers
 (3)    could have walked to this location 10 miles downriver,
 (4)    and you agreed that was possible.  Was it probable?
 (5)      A.    I think it was asked if they could have
 (6)    transported the boat some other way, but -- and I did
 (7)    answer, yes, that it was possible.  Sure, it's
 (8)    possible.
 (9)              But it's probably not -- it's not probable, I
(10)    would say.  And I base that on a couple of things.
(11)    Primarily, as we've heard, this part of Segment 2 is
(12)    currently boated in low flow conditions throughout the
(13)    summer, in its depleted condition, by small boats
(14)    thousands of times per year.
(15)              It seems like a lot of work to haul a boat
(16)    downstream to go plopping in the water here.  It would
(17)    seem like the normal thing to do, the easiest
(18)    explanation for how they got there, is they took a boat
(19)    downriver.  We know that it's boatable by this kind of
(20)    boat.  So that's the probable reason.
(21)              And, you know, if the folks who are saying
(22)    there's no water in the Verde are correct, or that it's
(23)    always really shallow, I can't imagine why soldiers
(24)    would haul a boat down to a shallow river and then go
(25)    sit in it.  That seems like not a very productive use
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 (1)    of soldier time.
 (2)      Q.    When we talk about all these accounts in your
 (3)    direct testimony, do you generally talk about what is
 (4)    possible, or do you try to testify about the most
 (5)    probable fact situation?
 (6)      A.    I try to testify to what's most probable.
 (7)      Q.    Even if it's not real helpful to us?
 (8)      A.    Well, we've presented a lot of information
 (9)    that's clearly not helpful to us.  We've got these
(10)    accounts of failures, some of which we found recently.
(11)    They weren't found in the original studies or in the
(12)    updates or in any of the expert reports from the other
(13)    side.
(14)              For instance, those four guys in the iron
(15)    boats.  You know, I told you the story about I think it
(16)    was Dr. Littlefield who found the account, and then we
(17)    did more research and found they, in fact, did launch
(18)    and then didn't actually complete their journey.
(19)              So we are trying to give you all of the data.
(20)    I think that's been our approach for the last 22 years,
(21)    is to hand you all of the data so that you can make the
(22)    most informed decision possible.
(23)      Q.    We also provided that one of the guys who
(24)    walked barefoot into Mesa?
(25)      A.    Oh, yeah, we did find that one too.
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 (1)      Q.    Although that does have some good stuff
 (2)    because they made it through some segments okay?
 (3)      A.    They did.
 (4)      Q.    Are the definitions in geomorphology really
 (5)    precise?
 (6)      A.    They're precise in the mind of each
 (7)    geomorphologist, and you put two geomorphologists in a
 (8)    room and you're going to get three opinions.  So, no,
 (9)    there's a fair amount of latitude.  Things like
(10)    channels they try to describe, and even things like
(11)    floodplain, and we occasionally talk past each other
(12)    and quite often talk past a nontechnical audience.
(13)      Q.    So when you're answering some of these
(14)    questions, it's not that you're being evasive.  The
(15)    definitions are just not that precise and, in some
(16)    cases, not really well-suited for discussions of
(17)    navigability?
(18)      A.    I try very hard not to be evasive.  And,
(19)    yeah, it's difficult.  I have an article about science
(20)    and law that a professor at ASU gave me, a geography
(21)    professor over there gave me, and it talks about some
(22)    of the difficulty in trying to convey scientific
(23)    concepts into a legal segment.
(24)      Q.    Lawyers are not that helpful.
(25)              You talked a lot about the Forest Service's
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 (1)    documents.  The Forest Service has several boating
 (2)    guides that they've published?
 (3)      A.    Yes.
 (4)      Q.    And they employ a river ranger?
 (5)      A.    They do.
 (6)      Q.    And they put in river access points?
 (7)      A.    Yes, they do.
 (8)      Q.    And they permit commercial operations on the
 (9)    Verde?
(10)      A.    They do.
(11)      Q.    So those would all seem to indicate
(12)    navigability to you?
(13)      A.    Yeah.  It was kind of odd hearing some of the
(14)    discussion earlier in this week using a boating guide
(15)    to try to argue for nonnavigability, and it seems like
(16)    its whole point is to encourage boating.  But yeah.
(17)    And I should also point out that the Forest Service has
(18)    a kind of dog in the fight too.  They lease property in
(19)    here, so they're not a neutral party to tidal
(20)    navigability questions.
(21)      Q.    Is there any quicksand on the Verde?
(22)      A.    I've never seen any.
(23)      Q.    Okay.
(24)      A.    Or never stepped in any, I guess.
(25)      Q.    You talked a little bit about the dams'
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 (1)    impact on sort of smoothing the flow, changing the flow
 (2)    pattern downstream of the dam.  Does a dam also have
 (3)    impact on the channel and vegetation?
 (4)      A.    Yeah.  I think we talked a little bit about
 (5)    this yesterday, because I remember some
 (6)    cross-examination about that.
 (7)              Typically, downstream of dams my experience
 (8)    has been is that there tend to be more strainers.
 (9)    We've lost some of the bigger floods or modified some
(10)    of the bigger floods, moderated some of the bigger
(11)    floods, made them smaller, and so that the strainers
(12)    tend not to be cleaned out as often as they would
(13)    naturally.  And that's very true if you compare boating
(14)    the segment between Horseshoe and Bartlett to the
(15)    segments upstream.  It's more strainery downstream.
(16)      Q.    And the amount of water that's released from
(17)    those dams, is that within what would have been the
(18)    historic ordinary and natural?
(19)      A.    Yeah, that's true.  So compared to the
(20)    existing upstream flows coming into Horseshoe in the
(21)    summertime, the releases are quite often higher; but
(22)    compared to the median ordinary and natural flow rates,
(23)    they're in that same range, so they're not unusual.
(24)      Q.    Did cattle grazing make the Verde less marshy
(25)    and more navigable?
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 (1)      A.    I would say cattle grazing made the areas
 (2)    around the Verde less marshy.  I doubt that it changed
 (3)    the navigability characteristics at all.
 (4)      Q.    So when people are talking about marshes on
 (5)    the Verde, where do you think those marshes were
 (6)    located?
 (7)      A.    Adjacent to the main channel, in the
 (8)    floodplain areas.
 (9)      Q.    How do you know?
(10)      A.    Well, we know that they're -- some are still
(11)    there.  They're spring-caused in some of the strips.
(12)    And just from a scientific standpoint, it doesn't make
(13)    sense that there was never a channel through Segment 2.
(14)    You're asking me about where those marshes were.  You
(15)    know, I think you could use some standard scientific
(16)    equations to try to figure out, well, how much alluvium
(17)    would there need to be and what would -- how much --
(18)    what would the width and depth of it need to convey the
(19)    kinds of flows that occur on the Verde without creating
(20)    a channel; and it's physically impossible.
(21)      Q.    You would have to have a big, wide, sandy or
(22)    loamy area that you just don't have?
(23)      A.    Well, there -- yeah.  Yes.  The simplest
(24)    answer to that is yes.
(25)      Q.    I have to try to dumb it down for me, so I'm
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 (1)    sorry.
 (2)              Did the removal of rocks and vegetation by
 (3)    humans make the Verde more navigable?
 (4)      A.    No.
 (5)      Q.    Did you boat the upper Verde before Mr. Lynch
 (6)    made any improvements to it for his commercial
 (7)    operation?
 (8)      A.    Yes.
 (9)      Q.    And if you were a commercial operator and you
(10)    were needing to make the Verde easily boatable for
(11)    every -- for novice boaters, kids, grandmas, people who
(12)    have been drinking a lot of wine, would you clean out
(13)    some of that stuff, perhaps?
(14)      A.    Sure.
(15)      Q.    But the fact that those rocks and vegetation
(16)    were there didn't make the Verde difficult to boat?
(17)      A.    No, and I think he said as much too.  He said
(18)    he was doing this to kind of idiot-proof the river, and
(19)    that someone who knew what they were doing in a boat,
(20)    not necessarily, you know, super-experienced, but
(21)    somebody with some basic skills --
(22)      Q.    Okay.
(23)      A.    -- would get down.
(24)      Q.    Can you flip over to my second slide that I
(25)    provided you, and this is Exhibit X023-6, Page 64, the
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 (1)    infamous small and minor watercourses report?
 (2)      A.    Yes.  This one?
 (3)      Q.    Yeah.  Can you read the footnote at the
 (4)    bottom there?
 (5)      A.    Yes.  This is, again, from the small and
 (6)    minor watercourse study, and this is Footnote 13 on
 (7)    Page 64.  Did you say the evidence number here?
 (8)      Q.    I did.
 (9)      A.    Okay.
(10)              "The steepest slope of the Arizona boating
(11)    streams listed by the Arizona State Parks is about
(12)    1.5 percent, which is 79 feet per mile."
(13)      Q.    And you were just looking at the boating
(14)    rivers listed in the Arizona Rivers and Streams Guide;
(15)    is that correct?
(16)      A.    Yeah.  The State Parks publishes this book
(17)    called Arizona Rivers and Stream Guide, and they list
(18)    which ones are hiking streams and fishing streams and
(19)    boating streams.
(20)              And so in the course of doing this small and
(21)    minor watercourse study, one of the threshold things we
(22)    looked at was, was there some way we can eliminate
(23)    streams from being too steep and say, well, this is one
(24)    source of evidence.  And so we looked at all of the
(25)    boating streams listed in that document and then went
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 (1)    and computed their slopes, and this was the number
 (2)    here, so...
 (3)      Q.    Let's talk a little bit about the different
 (4)    processes followed for small and minor watercourses in
 (5)    rivers like the Verde, because not very many of us have
 (6)    been around as long as you and Mr. McGinnis have and
 (7)    have experienced the whole process.
 (8)              So what different things did you do for small
 (9)    and minor watercourses versus rivers like the Verde?
(10)      A.    Well, we did much more detailed work on
(11)    rivers like the Verde and the Salt and the Gila, and
(12)    that work has continued.  So there was a lot more
(13)    technical work, a lot more research.
(14)              The purpose of the small and minor
(15)    watercourses studies was there are 89,000, plus or
(16)    minus, stream segments in the state of Arizona, and I
(17)    think the original Commission or the second version of
(18)    the Commission was looking at that saying we are never
(19)    going to get through there.  We've been at it for a few
(20)    years and we haven't made progress on these first five
(21)    yet, so how are we ever going to get through this.
(22)              So we came up with a process to speed our way
(23)    through.  So we knew that, you know, things like dry
(24)    streams, dry washes that would only flow during
(25)    rainfall, intense rainfall, we could get rid of those.
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 (1)    And we could get rid of streams that were far too
 (2)    steep.  They were 15, 20 percent, things like that.
 (3)              So we came up with a number of criteria, you
 (4)    know, discharge, flow characteristics.  There's some
 (5)    listed right here, presence of large waterfalls,
 (6)    et cetera.  But -- you were looking?
 (7)      Q.    Yeah.  The Chairman was looking at me like
 (8)    he --
 (9)                   CHAIRMAN NOBLE: How much more do you


(10)    anticipate?
(11)                   MS. HERNBRODE: I do have quite a bit
(12)    more.
(13)                   CHAIRMAN NOBLE: An hour, two hours,
(14)    three days?
(15)                   MS. HERNBRODE: No, I'm hoping an hour.
(16)                   CHAIRMAN NOBLE: Let's take a break, 15
(17)    minutes, come back in at 20 until 11:00.
(18)                   (A recess was taken from 10:25 a.m. to
(19)    10:44 a.m.)
(20)                   CHAIRMAN NOBLE: Please show the
(21)    presence of all three Commissioners.
(22)                   Joy, are you prepared to begin again?
(23)                   We will tell you that we want to break
(24)    as closely as possible to 11:30 to have a discussion on
(25)    scheduling.
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 (1)                   MS. HERNBRODE: I will attempt to make
 (2)    that happen, Mr. Chairman, except that this court
 (3)    reporter will kill me if I speak any quicker, so I will
 (4)    try to balance both of those needs.
 (5)                   CHAIRMAN NOBLE: Thank you.
 (6)    BY MS. HERNBRODE: 
 (7)      Q.    Jon, Mark asked you a lot of questions about
 (8)    rapids in Segment 3.  I know you don't believe rapids
 (9)    make the Verde nonnavigable; but if you did, that
(10)    wouldn't impact the navigability of Segments 1 and 2
(11)    and 4 and 5, correct?
(12)      A.    That's correct.
(13)      Q.    And, similarly, any of the other issues
(14)    people have talked about in specific segments don't
(15)    impact the navigability of other segments?
(16)      A.    I think that's the reason for segmentation.
(17)      Q.    All the accounts from the Verde Valley
(18)    Pioneers Association, what's your understanding about
(19)    when those stories were collected?
(20)      A.    I believe it was in 1954 is when they were
(21)    published.  I would assume in the year prior to that is
(22)    when they were collected.
(23)      Q.    So they were people recalling events that
(24)    occurred about 50 years previous?
(25)      A.    Could have been more than 50, yeah; could
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 (1)    have been up to 70.
 (2)      Q.    And how about the Huntington account, was he
 (3)    also recalling events that had occurred previously?
 (4)      A.    That's my understanding, yes.
 (5)      Q.    And is it your feeling that events that
 (6)    are -- or occurred in the past are less reliable than
 (7)    ones that are contemporaneously recorded?
 (8)      A.    Yes.
 (9)      Q.    Can lakes be stagnant and still be navigable?
(10)      A.    Yes.
(11)      Q.    Can we pull up your Slide 105?
(12)              Do you still have the pointer?
(13)      A.    Theoretically.
(14)      Q.    All right.  You can stand up and do it.
(15)              Can you show me where the irrigation canal is
(16)    on this map?
(17)      A.    My understanding is that it takes off here
(18)    and runs along the right bank, west side of the
(19)    floodplain.
(20)      Q.    And it's designated by sort of a dotted line?
(21)      A.    Yeah.
(22)      Q.    And that's how you can tell it's a canal?
(23)      A.    Yes.
(24)      Q.    All right.  If the Verde has occasional
(25)    double channels, does that make it braided, in your
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 (1)    mind?
 (2)      A.    No.
 (3)      Q.    Does it, more importantly, have any impact on
 (4)    navigability?
 (5)      A.    No.
 (6)      Q.    All right.  Let's turn to Slide 118.
 (7)              Can you tell where the main channel is?
 (8)      A.    Yes.
 (9)      Q.    Could pretty much any boater tell where the
(10)    main channel is?
(11)      A.    I can't imagine anybody having any
(12)    difficulty.
(13)      Q.    Can you explain to me what a point bar is?
(14)      A.    Yeah.  A point bar would be a deposit of
(15)    sediment that occurs on the inside of a channel bend.
(16)    As flow moves around a bend, the force of the water
(17)    takes it to the outside.  It's like going around a bend
(18)    in your car, you feel a pull, the centrifugal force to
(19)    the outside.  That same thing happens in flowing water.
(20)              So you have higher velocities on the outside
(21)    of the bend and lower velocities on the inside.  Lower
(22)    velocities tends to make sediment drop out of being
(23)    transported by the water and deposits and forms this
(24)    point bar.  The point bar would be exposed at low water
(25)    and would be inundated at higher water.
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 (1)      Q.    Is that a technical term that was developed
 (2)    for the use on the Verde only?
 (3)      A.    No, no.  Point bars are a common description
 (4)    of a river characteristic.
 (5)      Q.    And it's different than a sandbar how?
 (6)      A.    Well, I suppose a point bar could be made of
 (7)    sand and someone might say, well, that's a sandbar.
 (8)    But, typically, when you're talking about a sandbar,
 (9)    you're talking about something that's in the channel
(10)    underneath the water.  It's in the boating channel, if
(11)    you will, or under the inundated part.
(12)      Q.    You gave me an example from the San Juan last
(13)    night.  Can you talk about that a little bit?
(14)      A.    Yeah, that's a good example.  The San Juan
(15)    river carries a high sediment load.  It's a lot of
(16)    sand.  It's a steep river.  And because it's carrying
(17)    high concentrations of sediment, at least every time
(18)    I've been on it, you can't see very deep in it.
(19)              And so you're paddling along and occasionally
(20)    you'll just suddenly strike a sandbar, and they have
(21)    these sand waves that actually form in the San Juan
(22)    that are kind of interesting and surprising.  There's
(23)    these dunes, sand dunes, moving along the bed of the
(24)    stream.  The current is quite swift, and all of a
(25)    sudden you'll be paddling along and a wave will pop up
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 (1)    out of nowhere next to you and break over the top and
 (2)    then smooth out and disappear.
 (3)              It's kind of startling when you're in a canoe
 (4)    or in a raft, but no particular hazard associated with
 (5)    them.  And that's the kind of thing that I had in my
 (6)    mind when I was talking about sandbars that would be an
 (7)    obstacle, and then there are other sandbars in the
 (8)    San Juan, that you're asking me about specifically,
 (9)    that are just more stable, more constant in their
(10)    location, and they're under the surface, and it's just
(11)    something that you try to read the water and move
(12)    around.
(13)      Q.    You don't have those kind of sand bottom
(14)    problems on the Verde?
(15)      A.    No.
(16)      Q.    So you were asked if you could predict a
(17)    specific flow on a specific day with, I guess, the
(18)    assumption that a river is unpredictable if you can't
(19)    predict a specific flow on a specific day.  And then
(20)    some follow-up questions were if -- regarding the fact
(21)    that February was generally the month of the highest
(22)    flow, correct?
(23)      A.    Yes.
(24)      Q.    Does that strike you as odd, if even a lawyer
(25)    can figure out when the highest flow on the Verde is
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 (1)    going to be, that there would be an argument that it
 (2)    was unpredictable?
 (3)      A.    Yes.
 (4)      Q.    Is there any natural river in the world that
 (5)    has the exact same cfs every single year?
 (6)      A.    No.
 (7)      Q.    Every single day?
 (8)      A.    No.
 (9)      Q.    That you could predict a cfs?
(10)      A.    Well, that wasn't actually -- the question
(11)    wasn't, I think, predict.  I think guarantee was the
(12)    word that was asked.
(13)              And I think the distinction with what you're
(14)    saying there is, yeah, I can predict that in February
(15)    it's going to be higher flow than in June, most times,
(16)    with a reasonable degree of scientific probability or
(17)    scientific certainty.  But I cannot guarantee that the
(18)    flow rate would be at that.  I don't think there's any
(19)    hydrologists, serious hydrologists, that make too many
(20)    guaranties about what the flow rate will be at some
(21)    unknown time in the future.
(22)      Q.    And you've worked on thousands of rivers in
(23)    your career?
(24)      A.    I have.
(25)      Q.    Could you do that on any of them?
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 (1)      A.    No, not on the ones I've worked on.  Maybe
 (2)    there's something someplace somewhere that's not in the
 (3)    Southwest or the United States or North America, but...
 (4)      Q.    What about base flow?  You can predict a
 (5)    minimum base flow, can you not?
 (6)      A.    Again, you can predict and you can compute
 (7)    what the base flow would be.  It's going to be within
 (8)    some kind of range, and there's going to be some level
 (9)    of uncertainty with that, so I couldn't guarantee a
(10)    base flow.  But at some point you do have a floor level
(11)    of saying, well, it's not going to get any lower than
(12)    this absent some other impact to the --
(13)      Q.    It's extremely likely that it will be over
(14)    23 cfs?
(15)      A.    Yes.  Hydrologists and engineers can make
(16)    predictions about, well, within this probability we're
(17)    likely to see this flow rate.
(18)      Q.    All right.  Can you turn to your Slide 26?
(19)              And you had an exchange with Mr. Hood about
(20)    this slide, and I did not understand the exchange at
(21)    all.  So can you try to explain it to me again?
(22)      A.    I can try.
(23)              So we were talking about this flow and the
(24)    fact that this winter hump, if you will, the high flow
(25)    in the winter, was outside of the expected range; and I
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 (1)    was trying to explain that the line that shows that
 (2)    seasonal variation is based on the average monthly
 (3)    discharge.
 (4)              And I think the Commission has heard many
 (5)    discussions about the difference between the average
 (6)    and the median flow rates, and that in arid regions
 (7)    that are where you have streams that have large flood
 (8)    ratios, so the ratio of the big floods to the small
 (9)    floods is quite high, it tends to skew the mean above
(10)    the median.  And these data sets right here, which I
(11)    had generated only for the sole purpose of showing that
(12)    there was seasonal variation, are the average.
(13)              The dashed lines are the flow duration data,
(14)    so that's the Q10 and the Q90.  The Q50, as Mr. Hood
(15)    was describing, are the 10 percent flow duration, the
(16)    90 percent flow duration.  So it's a little bit of an
(17)    apples and oranges.  It's a different way of looking at
(18)    the data.
(19)              And I think, in hindsight, what we could have
(20)    done was gone in and looked at the daily data and given
(21)    you a median flow rate for these months and put that
(22)    in, and it would plot more within the range of expected
(23)    flows, within that 10 percent to 90 percent rate.  So
(24)    it would be the same kind of hump.  It would just be a
(25)    smaller hump.
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 (1)      Q.    Okay.  So I think what you told me is that
 (2)    during the month of February there may be a couple of
 (3)    days or, I think you said earlier, a week or two where
 (4)    there's a substantially higher flow, and that's going
 (5)    to drag that hump up even though it's only a couple of
 (6)    days, it's not the entire month of February?
 (7)      A.    That's correct.
 (8)      Q.    Okay.  So you don't go out there in February
 (9)    and the river is huge the whole month?
(10)      A.    Not usually, no.
(11)      Q.    Okay.  You talked a little bit about how
(12)    depths were calculated, and you indicated that depths
(13)    were calculated as a result of a cross-section on a
(14)    particular point in the river.  So let's talk about
(15)    that.  Is that part of why you field-checked your
(16)    science?
(17)      A.    Yes.
(18)      Q.    So it could have been that the depth
(19)    measurements were made consistently in the deeper parts
(20)    of the river?
(21)      A.    Could have been.
(22)      Q.    But that's not what you found when you
(23)    actually went out and looked at it?
(24)      A.    That's correct.
(25)      Q.    And you could have hiked along the length of
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 (1)    the river to field-check it, but since you were going
 (2)    to render an opinion on navigability, it made sense to
 (3)    boat it?
 (4)      A.    Yes.
 (5)      Q.    All right.  You talked about limited access.
 (6)    Limited access, how does limited access play into the
 (7)    navigability conclusion?  Does it explain why we have
 (8)    boating records where we have them?
 (9)      A.    I think it does.  I don't know that access is
(10)    really a criteria of navigability.  It more -- the
(11)    reason I put that language in on some of the slides was
(12)    to explain that some of these areas are very remote and
(13)    people can only enter at certain places and exit at
(14)    certain places if you're boating.
(15)              There's a long stretch, Segment 3 and 4, or
(16)    the upper parts, are wilderness areas.  You don't get
(17)    in and out there very easily.  So it explains, in part,
(18)    the lack of many historical accounts.  And even to this
(19)    day, there's fewer people that use Segments 3 and 4
(20)    than use Segment 2 simply because of access.
(21)      Q.    So if you could get to the river above the
(22)    point and off the river below the point, the fact that
(23)    you can't get to the river at that point doesn't really
(24)    matter?
(25)      A.    That, in my mind, doesn't make much
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 (1)    difference to navigability.  And one thing Jim
 (2)    Slingluff told me was that, you know, if the Verde
 (3)    River were flowing through Phoenix as opposed to
 (4)    flowing through the wilderness areas, it would be a
 (5)    world-class destination paddling area, just because it
 (6)    would be much easier for people to get there.
 (7)      Q.    What kind of things does limited access
 (8)    include?  Does it include land ownership issues?
 (9)      A.    Yes.
(10)      Q.    Physical access?
(11)      A.    Yes.
(12)      Q.    Proximity to cities?
(13)      A.    Yes.
(14)      Q.    Anything else?
(15)      A.    Those things, but primarily what I was
(16)    thinking of when I wrote that was the terrain
(17)    surrounding it, lack of roads.
(18)      Q.    Are wrecked canoes possible on every river?
(19)      A.    Yes.
(20)      Q.    The ruggedness of the terrain around the
(21)    river, does that have an impact on navigability?
(22)      A.    No.
(23)      Q.    The percentage of the river that's made up of
(24)    rapids, if you added in all of the Class I's, would
(25)    that drag that percentage over 5 percent?
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 (1)      A.    I don't think so, no.
 (2)      Q.    And you're basing that -- you're not doing
 (3)    some sort of adding the rapids up; you're actually
 (4)    calculating their length?
 (5)      A.    Yes, I mapped the lengths of the rapids to
 (6)    get that computation.
 (7)      Q.    All right.  If you say a photo is taken
 (8)    during monsoon season, does it necessarily mean the
 (9)    river is showing any effects of the monsoon?
(10)      A.    No, it does not.
(11)      Q.    So it's another predictability issue; some
(12)    days it might, some days it might not?
(13)      A.    Yes, and I'd think you would know that from
(14)    common sense, where the couple of months that we were
(15)    in the monsoon season and it didn't necessarily rain at
(16)    your house every day and the wash behind your house
(17)    wasn't flowing every day.
(18)      Q.    So there was a series of photos taken by
(19)    Dr. Mearns in August.  Do they show high flow on the
(20)    Verde?
(21)      A.    No.
(22)      Q.    How do you know?
(23)      A.    I'm a flood geomorphologist and I've been
(24)    studying floods for 30 years.  I can pretty much tell
(25)    you what a flooding river looks like.  You look, there
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 (1)    are specific signs on the bank.  There are
 (2)    characteristics of the water, what it's carrying.  I
 (3)    can see raindrops on the water surface sometimes.
 (4)    There's lots of different features that the trained eye
 (5)    sees.
 (6)      Q.    Is it possible to navigate the Verde in a
 (7)    historic boat in any of the months outside February or
 (8)    March?
 (9)      A.    Yes.
(10)      Q.    How do you know?
(11)      A.    People did it.
(12)      Q.    All right, let's pull up the actual news
(13)    report for the Day brothers, which is Exhibit X001-18.
(14)      A.    Is that in my PowerPoint?
(15)      Q.    Yes.
(16)              And since I made you do some reading on the
(17)    first couple of ones, I have the exhibit here, so I'm
(18)    just going to read it, and if you'll make sure I read
(19)    it correctly, that would be great.
(20)              "On the first day of September last JK Day
(21)    and his brother George left Camp Verde, Yavapai county
(22)    in a small boat on a trapping expedition.  They arrived
(23)    in Yuma on Sunday, having made the journey in a little
(24)    less than six months.  JK Day has been engaged in
(25)    trapping for some years past and says that it requires
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 (1)    only experience and a little patience to make a very
 (2)    remunerative profit out of the business.  He brought a
 (3)    large quantity of furs, consisting of beaver and otter,
 (4)    which always command good prices, the demand for such
 (5)    pelts being always greater than the supply.  The
 (6)    journey began on the beautiful limpid Verde River,
 (7)    which received its name of green river on account of
 (8)    the apparent color of the water, which is really clear
 (9)    as crystal but it's mirror-like surface reflects the
(10)    verdure from each bank, giving it the appearance of
(11)    being colored like the surrounding foliage.  After
(12)    leaving the Verde, the Rio Salado, or Salt River, was
(13)    entered, from which the trappers came down the Gila and
(14)    soon found themselves at Yuma, their boat floating upon
(15)    the waters of the great Colorado of the west.  The
(16)    distance traveled by the Messrs. Day by the river is a
(17)    trip over 800 miles, and is the fifth one made by JK
(18)    Day.  The two trappers will leave by rail for Prescott
(19)    within a few days and will repeat the trip next
(20)    September."
(21)              Did I do okay on that?
(22)      A.    You did.
(23)      Q.    All right.  So took them six months.  They
(24)    had a boat.  They don't record any problems.  They did
(25)    it over -- let me see, September.  Looks like they got
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 (1)    there maybe end of May, beginning of April?
 (2)      A.    The article is on April 2nd, so they must
 (3)    have gotten there prior to that, and if it's a little
 (4)    less than six months and they started on September 1st,
 (5)    that would have been sometime in February.
 (6)      Q.    Okay.  See, this is why you're the expert.
 (7)      A.    Well, we had this discussion yesterday, so it
 (8)    caught my ear when you read that.
 (9)      Q.    Jon, you put some negative stuff in the
(10)    PowerPoint because you didn't want anyone to accuse you
(11)    of cherry-picking, and then you got questioned rather
(12)    extensively about those parts.  Are you regretting your
(13)    decision to put that stuff in?
(14)      A.    No.
(15)      Q.    Sue asked you a little about the position of
(16)    the low flow channel in Clarkdale.  How is that channel
(17)    impacted by humans?
(18)      A.    Yeah, there's several ways.  There are
(19)    irrigation dams and diversions that we talked about the
(20)    kinds of impacts of that yesterday, and I won't
(21)    reiterate myself there.
(22)              There is some rearrangement of the channel
(23)    for bridge crossings.  There's some encroaching by
(24)    farming.  There's historically sand and gravel mining
(25)    in that area.  Those would be the primary things, and,
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 (1)    of course, the depletion of water itself.
 (2)      Q.    All those things impact the channel?
 (3)      A.    Yes.
 (4)      Q.    All right.  Slide 106.
 (5)              You were asked if it was possible that back
 (6)    vehicle is in a hole, and you answered yes; is that
 (7)    correct?
 (8)      A.    Yes, that's correct.
 (9)      Q.    Because there are holes in rivers?
(10)      A.    There are.
(11)      Q.    Does it look to you like that back vehicle is
(12)    in a hole?
(13)      A.    No.
(14)      Q.    Why not?
(15)      A.    Well, it's not in the right position, for
(16)    one.  It's at the top of a riffle, not a likely spot
(17)    for a hole.
(18)              I guess the other thing, thinking about it,
(19)    is if it were in a hole, you would expect the vehicle
(20)    to be tilted more significantly then.  It seems pretty
(21)    level.  It's not skewed, stressing the axles.  Those
(22)    would be the primary reasons.
(23)      Q.    And we don't have any idea why a group of
(24)    people is crowded along the bank here watching these
(25)    vehicles cross the river.  It could be a notable person
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 (1)    visiting the area?
 (2)      A.    I have no idea why they're standing there.
 (3)      Q.    Could be the first vehicles into the area?
 (4)    You don't have any idea?
 (5)      A.    I don't know.
 (6)      Q.    Let's look at 137.  Slide 137.  I apologize.
 (7)              On cross you were asked to focus a lot about
 (8)    what we don't know about this story.  Let's talk a
 (9)    little bit about what we do know.
(10)              There were two guys?
(11)      A.    Yes.
(12)      Q.    They had a boat?
(13)      A.    There's four men.  Sorry.
(14)      Q.    Oh, sorry, four guys.  There you go.
(15)              They had a boat?
(16)      A.    They did have a boat.
(17)      Q.    They boated some distance without any
(18)    problems?
(19)      A.    They boated some distance, and there's no
(20)    record of any problems until they had their problem.
(21)      Q.    Do you think someone made up this story?
(22)      A.    No, I don't.
(23)      Q.    All right.  You talked about the John Day,
(24)    and I gave you a copy of the case there.  I would like
(25)    you to read the highlighted portion, which is on
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 (1)    Pages 394 through 5.
 (2)      A.    Do you want to give an exhibit number or
 (3)    anything like that.
 (4)      Q.    This is a case, so it's actually not an
 (5)    exhibit.
 (6)      A.    All right.
 (7)              You have highlighted this part:  It says
 (8)    "Intervenor argues that the foregoing evidence is
 (9)    insufficient to prove actual use of canoes on the John
(10)    Day by indigenous peoples before statehood--and,
(11)    indeed, that the lack of physical or recovered
(12)    historical evidence of such use disproves such use.
(13)    Intervenor is correct that, while there is
(14)    considerable, indeed uncontroverted, evidence that
(15)    Native Americans used dugout canoes on rivers
(16)    throughout the Columbia River basin, there is no direct
(17)    evidence in this record of such use on the John Day
(18)    River specifically.  For example, there is no
(19)    archeological evidence in this record establishing the
(20)    presence of canoes in the John Day River channel up to
(21)    1859."
(22)      Q.    So is that what you relied on to create your
(23)    bullet that there wasn't any proven Indian use on the
(24)    John Day River?
(25)      A.    That and other statements, yeah.
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 (1)      Q.    Are there any other statements you would like
 (2)    to draw the Commission's attention to?
 (3)      A.    Sure.  On Page 394, second column, end of the
 (4)    first paragraph, talking about Professor Beckham's
 (5)    testimony that was -- he was the subject of the
 (6)    footnote that we read yesterday.
 (7)              It says "However, he," Professor Beckham,
 (8)    "did not testify specifically as to the Northern
 (9)    Paiutes' use of canoes on the upper reaches of the John
(10)    Day River."
(11)              The next paragraph begins "There are no known
(12)    eyewitness accounts of Native Americans using dugout
(13)    canoes upstream from the mouth of the John Day River."
(14)              And then the footnote on that same Page 394,
(15)    Footnote No. 18, says "However, as discussed below," a
(16)    bunch of legal cite stuff, "there has been no
(17)    archeological corroboration of the use of dugout canoes
(18)    by the Western Sahaptin people on the John Day
(19)    specifically."
(20)              And those are what I based my bullet on.
(21)      Q.    And those are all out of Northwest
(22)    Steelheaders Association versus Simantel?
(23)      A.    Yeah.  It's the same document we were looking
(24)    at yesterday.
(25)      Q.    All right.  Would you agree that the Verde
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 (1)    Valley is subject to long -- or periods of long drought
 (2)    and short wet periods?
 (3)      A.    No.  It is subject to drought and subject to
 (4)    wet periods, but the characterization of just long
 (5)    droughts and short wet periods, no.
 (6)      Q.    Why are there gaps in the USGS data?  Is it a
 (7)    conspiracy by the Land Department to conceal evidence?
 (8)      A.    No.
 (9)                   CHAIRMAN NOBLE: Yes.
(10)    BY MS. HERNBRODE: 
(11)      Q.    You thought about that a long time, Jon.
(12)      A.    I was biting my tongue; some other sarcastic
(13)    answer, which wouldn't have been appropriate.
(14)      Q.    There are data gaps that cover wet periods
(15)    and dry periods, so in your opinion, does it all kind
(16)    of come out in the wash?
(17)      A.    Yes, it does.
(18)      Q.    So everyone has asked --
(19)      A.    As I pointed out the other day, that the USGS
(20)    records are relied on for so many kinds of water
(21)    issues, that it's the base standard.
(22)      Q.    It's what we have.  And you cross-checked it
(23)    with a bunch of other data; is that correct?
(24)      A.    That's correct.
(25)      Q.    Everyone, it seems, asked you a bunch of
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 (1)    questions about the evidence.  Are you absolutely sure
 (2)    about whether anything actually happened unless you
 (3)    experienced it yourself?
 (4)      A.    Wow, that's almost a philosophical question
 (5)    here, Joy.
 (6)      Q.    It really is.  I have a philosophical
 (7)    background.  Sorry.
 (8)      A.    I know what you're asking, and, certainly,
 (9)    the way to be certain is to experience it yourself.
(10)    And I guess even then, there's certain philosophers
(11)    that say that you don't really know what you know,
(12)    so...
(13)              But, no, I would say with a reasonable degree
(14)    of scientific certainty, I trust what I see.
(15)      Q.    And so when you have multiple lines of
(16)    evidence that all point to the same thing, does that
(17)    make it more likely to be true, in your mind?
(18)      A.    Yes.
(19)      Q.    So let's talk about what we have.
(20)              The science says you can boat the Verde in a
(21)    canoe or flatboat?
(22)      A.    Yes.
(23)      Q.    The historic photos don't show a significant
(24)    difference in the river that would indicate it was
(25)    somehow less navigable prior to statehood?
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 (1)      A.    That's correct.
 (2)      Q.    Doesn't show a marsh or a swamp or a crazy
 (3)    wide, shallow river?
 (4)      A.    It does not.
 (5)      Q.    And there are historic accounts where people,
 (6)    apparently, actually boated the river in historic
 (7)    boats?
 (8)      A.    Yes, there are.
 (9)      Q.    And you can boat the river today in similar
(10)    boats?
(11)      A.    Sure can.
(12)      Q.    And you're not relying on any navigational
(13)    improvements that might have been done to the river?
(14)      A.    In no way.
(15)      Q.    Okay.  So in your opinion, Segments 1 through
(16)    5 of the Verde River are navigable?
(17)      A.    Yes, they are.
(18)                   MS. HERNBRODE: Thank you.
(19)                   You asked me to try to do it before
(20)    11:30.  I could have stretched it out, I suppose.
(21)                   CHAIRMAN NOBLE: We appreciate you.
(22)                   Is there anyone else who has further
(23)    questions for Mr. Fuller?
(24)                   MR. HOOD: Can I ask just one question?
(25)    And I don't even need to move you.
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 (1)                     RECROSS-EXAMINATION
 (2)    BY MR. HOOD: 
 (3)      Q.    There was some discussion, Mr. Fuller, about
 (4)    the bankfull concept, and I don't remember that in your
 (5)    direct testimony, but do you remember discussing that
 (6)    just a few minutes ago?
 (7)      A.    Yes, I do.
 (8)      Q.    Is that the notion of when the water reaches
 (9)    the ordinary high water mark?
(10)      A.    It wouldn't necessarily be the same as the
(11)    ordinary high water mark.
(12)      Q.    Can you describe the difference?
(13)      A.    Quickly?
(14)      Q.    Yes, please.  I'll ask you to elaborate, if
(15)    we need.
(16)      A.    Okay.  The ordinary high water mark is
(17)    defined primarily by three characteristics.  It would
(18)    be some kind of topographic break or a bank, if you
(19)    will; a change in sediment or soil characteristics from
(20)    channel-type sediments to our fluvents, is the
(21)    technical word, to more upland soils; and a similar
(22)    change in vegetation from aquatic to upland vegetation.
(23)    So there's three specific characteristics.
(24)              Bankfull discharge -- and the recurrence
(25)    interval, there is no great science tieing the ordinary
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 (1)    high water mark, as that's defined, typically, in most
 (2)    government proceedings.  It's not tied well to
 (3)    recurrence interval.  But recent studies by the Corps
 (4)    of Engineers in arid region streams suggests that that
 (5)    recurrence interval is, hmm, greater than 2-year, maybe
 (6)    as much as a 10-year event.  It's a different boundary
 (7)    within the floodplain.
 (8)              Bankfull discharge, as it's most commonly
 (9)    used, is to a channel that has a recurrence interval
(10)    that's somewhere in the 1.5-year range, possibly up to
(11)    a 5-year range, depending on the stream type that we're
(12)    talking about; typically higher recurrence interval for
(13)    arid region streams than for humid region streams.  And
(14)    the characteristics there are similar to those I
(15)    described for ordinary high water mark, but they relate
(16)    more to the main channel.
(17)      Q.    So it's when the bank of the main channel is
(18)    reached and it's full, and any more water, it would
(19)    carry over?
(20)      A.    It's at the point where floodplain flow
(21)    begins.  And, again, this is where terminology gets a
(22)    little bit confusing, and the folks that do bankfull
(23)    studies will have differing definitions of what
(24)    floodplain -- where you see the floodplain.  Yeah.  And
(25)    it gets more complicated than that, but that's about as
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 (1)    simple as I can give you the differences.
 (2)      Q.    Is this one of those things where if you have
 (3)    two geomorphologists, you're going to get three
 (4)    different opinions?
 (5)      A.    Yeah, it depends.  Yes, it is.  That's a good
 (6)    joke.  And it depends on -- the bankfull folks are more
 (7)    thinking about low flow conditions.  They tend to be
 (8)    focusing on habitat.  And the ordinary high water mark
 (9)    people are more looking at regulatory things.  And if
(10)    you're a flood geomorphologist, you're thinking about
(11)    something even bigger than that.
(12)                   MR. HOOD: Okay.  Thank you.
(13)                   MS. HERNBRODE: And, Mr. Chairman,
(14)    Mr. Hood was kind enough to point out that I, in fact,
(15)    had put this portion of the Gila transcript into
(16)    evidence.  It is X035-160, the portion we talked about
(17)    today.
(18)                   CHAIRMAN NOBLE: Thank you.
(19)                   No other questions for Mr. Fuller?
(20)                   (No response.)
(21)                   CHAIRMAN NOBLE: Mr. Fuller, you're
(22)    excused, and we appreciate you.
(23)                   THE WITNESS: Thank you for your
(24)    attention and time.
(25)                   CHAIRMAN NOBLE: Let's talk about
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 (1)    scheduling for a few minutes before we start our next
 (2)    witness.
 (3)                   Currently we have scheduled February 18,
 (4)    19 and 20, 2015 as additional hearing days on the
 (5)    Verde.  Is there anyone who feels like that will not be
 (6)    adequate?
 (7)                   Joy.
 (8)                   MS. HERNBRODE: I feel like doing four
 (9)    experts and rebuttal in three days is not adequate.
(10)                   CHAIRMAN NOBLE: Mr. Hood.
(11)                   MR. HOOD: I think the consensus, as
(12)    we've been huddling over the last day or so, I think if
(13)    we have less than four days, we're going to likely run
(14)    out of time.  I think that's probably a fair
(15)    assumption.  That's my thought.
(16)                   Maybe we need to have people raise their
(17)    hand again and explain exactly what witnesses there are
(18)    going to be, because I'm not sure that's fully set out.
(19)    But clearly Mr. Burtell will be coming back in
(20)    February.  Dr. Littlefield, for Mark, obviously is not
(21)    going to testify this week.  It looks like hopefully
(22)    Dr. Mussetter will.  But we're going to have, you
(23)    know -- so we need to probably know exactly who else is
(24)    going to testify.
(25)                   MR. MCGINNIS: Yeah, I'm not sure we'll
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 (1)    get to Dr. Mussetter this week.
 (2)                   MR. HOOD: Yeah, we may not.  Yeah, we
 (3)    may not.
 (4)                   MS. HERNBRODE: And we have the City of
 (5)    Phoenix's witness, and I believe that Sue also has
 (6)    indicated she's going to be putting somebody on now.
 (7)                   MR. MCGINNIS: I'm thinking we might
 (8)    need five days.
 (9)                   CHAIRMAN NOBLE: We might need five
(10)    days.
(11)                   MR. MCGINNIS: Yeah.
(12)                   George, is it possible to pick up the
(13)    16th and the 17th of that week?
(14)                   DIRECTOR MEHNERT: The 16th is in red on


(15)    my map.  Is that a holiday?
(16)                   MS. HERNBRODE: It is a State holiday,
(17)    Presidents Day.
(18)                   CHAIRMAN NOBLE: Do we just move that
(19)    February date to a date when we can have a whole week,
(20)    or do we split it up again?
(21)                   MR. MCGINNIS: As far as I'm concerned,
(22)    it doesn't matter.  It's whatever works best for your
(23)    schedule.  We can do four days, and we might get done,
(24)    and add a fifth day, or if you want five days in a row,
(25)    I don't have a preference either way.
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 (1)                   MR. HOOD: And, Mr. Chairman, my view
 (2)    would be we've got three to four days carved out.
 (3)    Let's keep them.  I would hate to lose them and run
 (4)    into more delays as we start to get into summer.  We
 (5)    still, obviously, have the Salt hearing to get squared
 (6)    away.
 (7)                   MS. HERNBRODE: I also have no
 (8)    preference, but I would -- well, I want to get any days
 (9)    we have onto the calendar.
(10)                   CHAIRMAN NOBLE: What about February 23,


(11)    24 and 25, Monday, Tuesday and Wednesday of the
(12)    following week?
(13)                   MS. HERNBRODE: Mr. Fuller is not
(14)    available those days, according to my calendar.
(15)                   Okay, we could make that work.
(16)                   CHAIRMAN NOBLE: Mr. McGinnis?
(17)                   MR. MCGINNIS: Dr. Littlefield is still
(18)    checking his calendar, but as far as I'm concerned,
(19)    that works.
(20)                   DIRECTOR MEHNERT: For those days we may


(21)    have to meet at a hotel if we can't get a room at the
(22)    Capitol, because that's going to be a busy part of the
(23)    year when the legislature is in session.  So we can do
(24)    that.  We've done it before for consecutive days.
(25)                   MS. HERNBRODE: Mr. Chairman, I'm
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 (1)    familiar with some more meeting spaces in the downtown
 (2)    area.  I'll give George some hints.
 (3)                   DIRECTOR MEHNERT: Well, I just mean
 (4)    outside the Capitol building.  What has happened in the
 (5)    past when we met in the Capitol building is we've been
 (6)    kicked out and had to change our meeting dates and, in
 (7)    fact, rent hotel space and other space in the Land
 (8)    Department where the Pharmacy Board is and other places
 (9)    right around here.  But, obviously, I haven't looked at
(10)    any of those yet.
(11)                   What I'll do, if we can pick days, I'll
(12)    find a place to meet.  It just may be at a hotel near
(13)    my house.
(14)                   Well, if I'm going to move all that
(15)    stuff, I'm not going to move it to Chandler.
(16)                   MR. HOOD: And, Mr. Mehnert, I would
(17)    have to check on availability, but rather than incur
(18)    expense renting facilities, we can talk and see if the
(19)    State Land Department has space.  My law firm has a
(20)    very big conference room available, just depending on
(21)    availability.  So hopefully we can work something out
(22)    that wouldn't result in payment.
(23)                   DIRECTOR MEHNERT: That's my point.  If


(24)    we can come up with dates, we can probably find space.
(25)                   CHAIRMAN NOBLE: Do we have a response
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 (1)    on Dr. Littlefield?
 (2)                   MR. MCGINNIS: Yeah, he said he's fine.
 (3)                   CHAIRMAN NOBLE: He's fine.  Okay,
 (4)    here's what we propose then:  Is that in addition to
 (5)    18, 19 and 20 February, we add 23, 24 and 25 February,
 (6)    Monday, Tuesday and Wednesday of the following week.
 (7)    That will give us six total days.  If we do not use all
 (8)    six days, I'm not sure it will hurt anyone's feelings.
 (9)                   MS. HERNBRODE: Now the Salt,
(10)    Mr. Chairman?
(11)                   CHAIRMAN NOBLE: That's not the Salt.
(12)    That's only the Verde.
(13)                   MS. HERNBRODE: I know.
(14)                   Now the Salt?
(15)                   CHAIRMAN NOBLE: Okay.  Let's talk about


(16)    the Salt.
(17)                   What is your feeling on the total number
(18)    of days that will be necessary to hear the Salt?
(19)                   Joy?
(20)                   MS. HERNBRODE: Mr. Chairman, I can't
(21)    imagine it will be less days than we have had on the
(22)    Verde and the Gila.  I'm guesstimating two weeks, but I
(23)    have no idea how many of the cities will be presenting
(24)    independent experts or the other parties that we have
(25)    on the Salt, so...
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 (1)                   CHAIRMAN NOBLE: Mr. McGinnis.
 (2)                   MR. MCGINNIS: We'll have the same
 (3)    people we've seen already.  I mean they might have a
 (4)    little longer because they're doing the upper and the
 (5)    lower Salt at the same time, but it will be
 (6)    Dr. Mussetter and Dr. Littlefield, as far as I know at
 (7)    this point, for SRP.
 (8)                   MS. CAMPBELL: Commissioner, as far as
 (9)    the Cities, the City of Phoenix, Tempe, and Mesa have a
(10)    single witness right now.  I can't, obviously, speak
(11)    for all Cities.  But those three Cities are presenting
(12)    a joint witness, who is the same that we're presenting
(13)    in the Verde.  Can't say how long he's going to go.
(14)    Might go longer on the Salt than he would on the Verde,
(15)    but the same witness.
(16)                   CHAIRMAN NOBLE: How about May 27th?


(17)    I'm sorry, April 27th.  Wow, scaring myself.
(18)                   Commissioners, the week of April 27
(19)    through May 1?
(20)                   COMMISSIONER HORTON: I don't have a


(21)    schedule for next year with me, so just hopefully that
(22)    will be okay.
(23)                   CHAIRMAN NOBLE: Okay, if we decide on


(24)    that, you'll check as soon as possible so you can take
(25)    a look at that?
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 (1)                   COMMISSIONER HORTON: Sure.
 (2)                   CHAIRMAN NOBLE: That would be week one.


 (3)                   MS. HERNBRODE: That would be fine with
 (4)    us.
 (5)                   Oh, wait.  Sorry, Mr. Fuller is not
 (6)    available on the 30th or the following week.  So we
 (7)    could do those first three days, but that would be --
 (8)    he's an expert witness in another legal matter.
 (9)                   CHAIRMAN NOBLE: Could we have all the


(10)    lawyers come a little closer?
(11)                   MR. MCGINNIS: The problem is we've got
(12)    to consult with our experts about their schedules.
(13)                   CHAIRMAN NOBLE: We understand.
(14)                   MR. MCGINNIS: I'm not sure we need this
(15)    to be on the record, Mr. Chairman.
(16)                   CHAIRMAN NOBLE: No, we do not.
(17)                   (An off-the-record discussion ensued.)
(18)                   CHAIRMAN NOBLE: Are we on again?  I'll
(19)    pick it back up.
(20)                   Here's the next ten hearing days
(21)    following the Verde River hearing:  Beginning on
(22)    March 16th through Friday, March 20th, and resuming
(23)    again on Monday, March 30, and continuing as needed
(24)    through Friday, April 3rd.
(25)                   Now, we will adjust briefing schedules,
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 (1)    memoranda, evidence schedules as needed to accommodate
 (2)    this hearing.  This is intended to be the last hearing?
 (3)    Is there some river course I've missed?
 (4)                   This is a consolidated hearing, a
 (5)    combined hearing on both the upper and lower Salt,
 (6)    okay?
 (7)                   Any other --
 (8)                   MR. BREEDLOVE: Could you recount what
 (9)    the February, the remaining Verde dates, are?
(10)                   CHAIRMAN NOBLE: February 18, 19 and 20,


(11)    and then we added what?
(12)                   DIRECTOR MEHNERT: 23, 24, 25.
(13)                   CHAIRMAN NOBLE: And we added the
(14)    following:  February 23, 24 and 25 for the remainder of
(15)    the Verde hearing, and that's on the record now.  Okay.
(16)                   How long will it take to set up your
(17)    next witness?
(18)                   MS. HERR-CARDILLO: The next witness is


(19)    Mr. Hjalmarson.
(20)                   Can you use their projector?
(21)                   MR. HJALMARSON: Oh, yeah.
(22)                   CHAIRMAN NOBLE: Let's take a 5-minute
(23)    break.  That may stretch to 7 minutes and 22 seconds.
(24)                   (A recess was taken from 11:28 a.m. to
(25)    11:35 a.m.)
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 (1)                   CHAIRMAN NOBLE: We are back on the
 (2)    record.  Please show the presence of the three
 (3)    Commissioners.
 (4)                   Joy, are you ready to proceed?
 (5)                   MS. HERR-CARDILLO: I am.
 (6)                   CHAIRMAN NOBLE: Thank you very much,


 (7)    and good morning, Mr. Hjalmarson.
 (8)                   THE WITNESS: Good morning.
 (9)   
(10)                        WIN HJALMARSON,
(11)    called as a witness on behalf of the Defenders of
(12)    Wildlife, was examined and testified as follows:
(13)   
(14)                      DIRECT EXAMINATION
(15)    BY MS. HERR-CARDILLO: 
(16)      Q.    Members of the Commission, my name is Joy
(17)    Herr-Cardillo.  I represent the Defenders of Wildlife,
(18)    Jim -- no, Don Steuter.  I never say the names of my
(19)    clients.  Don Steuter, Jim Vaaler, and I'm drawing a
(20)    blank on the third one.
(21)                   CHAIRMAN NOBLE: Drawing a blank is his


(22)    name?
(23)                   MS. HERR-CARDILLO: Oh, Jerry Van Gasse.


(24)    Yeah, Jerry Van Gasse.  In fact, he was going to attend
(25)    some of this.
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 (1)                   At any rate, these folks have been
 (2)    involved in this ANSAC proceeding since the early days,
 (3)    so...
 (4)                   Before we get to Mr. Hjalmarson's
 (5)    presentation, I wanted to ask a couple of general
 (6)    questions to provide some context for the Commission.
 (7)    BY MS. HERR-CARDILLO: 
 (8)      Q.    Mr. Hjalmarson, could you explain to the
 (9)    Commission how you came about preparing the report that
(10)    you prepared on the Verde River?
(11)      A.    Well, I became more interested in it a couple
(12)    of years ago, and I realized the importance of it, and
(13)    I felt that I had something to contribute that maybe
(14)    others did not, and so I decided to get involved on
(15)    that basis.
(16)      Q.    And could you estimate, just ballpark, how
(17)    much time you've put in to preparing both your initial
(18)    report and your addendum that you submitted, that we
(19)    submitted to the Commission?
(20)      A.    It represents, oh, approximately a full year
(21)    of time, maybe 2,000 hours.  The land surveys alone
(22)    took four months.  But keeping in mind that I'm retired
(23)    and I do it in my spare time, which sometimes involves
(24)    maybe 10 hours a day because I'm having fun.
(25)      Q.    So have you been compensated for the work
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 (1)    that you've done in connection with this proceeding?
 (2)      A.    No.
 (3)      Q.    And you were here -- you've been here all
 (4)    week, correct?
 (5)      A.    I have.
 (6)      Q.    And were you compensated for the time you
 (7)    spent in these hearings?
 (8)      A.    No.  I'm paying my own motel bill.
 (9)      Q.    Now, the PowerPoint that you prepared and
(10)    that you're about to present, that is just sort of a
(11)    summary of your much more in-depth report, correct?
(12)      A.    That's correct.
(13)                   CHAIRMAN NOBLE: Time.  We're going to


(14)    have to do something to help Win, because we can't
(15)    quite hear him, and Mr. Helm --
(16)                   DIRECTOR MEHNERT: You can lean forward.


(17)                   THE WITNESS: Lean forward?
(18)                   (An off-the-record discussion ensued.)
(19)                   CHAIRMAN NOBLE: Thank you.  I apologize


(20)    for the interruption.
(21)    BY MS. HERR-CARDILLO: 
(22)      Q.    That's okay.
(23)              So since we submitted the handout of your
(24)    PowerPoint and the version of your PowerPoint that we
(25)    submitted to the Commission, I think it was last week
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 (1)    or the week before, you've added a few slides, correct?
 (2)      A.    Yes, I've added a few slides.
 (3)              And, also, I didn't finish answering your
 (4)    first question.
 (5)              When the meeting was postponed a couple of
 (6)    months ago, I decided to take another look at land
 (7)    surveys, because I knew that BLM people were
 (8)    continuously digitizing them, and there were a couple
 (9)    of townships or three townships in the middle of the
(10)    Verde Valley that had not been digitized, and I didn't
(11)    have access to them because I'm not willing to go look
(12)    at microfiche and all that.  That's quite a big effort.
(13)              So I decided to revisit to see if they had
(14)    been digitized; and, yes, one of them had been, and
(15)    that kind of sparked the addendum.  I decided, well,
(16)    let's take a look, let's take a little more look at the
(17)    situation.
(18)      Q.    Okay.  So you submitted the initial report
(19)    and then an addendum and, also, a PowerPoint?
(20)      A.    A PowerPoint and the handouts.
(21)                   MS. HERR-CARDILLO: Okay.  I have copies


(22)    of the additional slides, and they're kind of
(23)    interspersed.  They're in two sets.  They're
(24)    interspersed throughout the PowerPoint, and
(25)    Mr. Hjalmarson will identify when you need to refer to
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 (1)    the supplemental slides.
 (2)                   CHAIRMAN NOBLE: Take one and pass it
 (3)    on.
 (4)                   MS. HERR-CARDILLO: One of each.
 (5)    There's one set that's stapled and one that's just a
 (6)    single slide.
 (7)                   THE WITNESS: While we're on this point,
 (8)    I have an apology to make.  There's a couple of
 (9)    corrections.  Might be a good time to cover that.
(10)    BY MS. HERR-CARDILLO: 
(11)      Q.    Corrections in the report itself?
(12)      A.    Yes.
(13)                   MS. HERR-CARDILLO: How would the
(14)    Commission prefer?  Would you prefer like a notice of
(15)    errata in writing?
(16)                   CHAIRMAN NOBLE: I think that those who
(17)    might want to question Mr. Hjalmarson would like to
(18)    hear it now.
(19)                   MS. HERR-CARDILLO: Hear it now?  Okay.


(20)    BY MS. HERR-CARDILLO: 
(21)      Q.    Go right ahead.
(22)      A.    Okay.  On Page 53 of the main report, it
(23)    shows township 17 north, range 1 west, but it's a
(24)    blank.  That township is shown on Page 34.  So it's in
(25)    the report.  Somehow it didn't get printed.
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 (1)              In the addendum, on Page 18, there's a plot
 (2)    in the lower left-hand corner.  I think all I need to
 (3)    say is that the abscissa should range from 5 feet to
 (4)    25 feet.  I don't know what I did wrong using Minitab,
 (5)    but somehow a screwy scale came out, and it's totally
 (6)    wrong.  So the range of depth there is from 5 at the
 (7)    lower part to 25 in the upper part.
 (8)              The concept I'm conveying is there, no matter
 (9)    what scale you use; but the scale I did use is
(10)    ridiculous.
(11)                   MR. HOOD: I'm sorry, I missed which
(12)    page that was.  Can you repeat that for me?
(13)                   MS. HERR-CARDILLO: Page 18 of the
(14)    addendum.
(15)    BY MS. HERR-CARDILLO: 
(16)      Q.    So just to clarify, the corrections were on
(17)    Page 53 of the main report, and you said the township
(18)    map could be found on Page 34?
(19)      A.    That's correct.
(20)      Q.    Okay.  And Page 18 of the addendum, the scale
(21)    is incorrect on the lower left-hand corner?
(22)      A.    Yes.
(23)      Q.    Okay.
(24)                   MS. HERNBRODE: Is this an exhibit?
(25)                   MS. HERR-CARDILLO: Exhibit numbers?  I
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 (1)    do not.
 (2)                   Okay.  Are we ready for him to proceed
 (3)    with the PowerPoint?
 (4)    BY MS. HERR-CARDILLO: 
 (5)      Q.    Okay, go ahead.
 (6)      A.    Okay.  Yeah, this happens to be Verde Hot
 (7)    Springs, the hippie capital of the 1960s on the Verde
 (8)    River.  Anything imaginable happened there.
 (9)              Okay, I did a detailed analysis of the upper
(10)    Verde River upstream of the Clarkdale gage that I'm
(11)    showing here.  And then I did a more general analysis
(12)    for the remaining part of the river, all the way down
(13)    to the Salt; yeah, the mouth at the Salt River.
(14)              The mileages I used here, the river miles
(15)    from zero to 230, are the approximate distance along
(16)    the thalweg or the low point on the main channel.  I'm
(17)    focusing on the base flow because I consider the base
(18)    flow the major limiting criteria for navigability.  So
(19)    I adjusted it to put -- I adjusted distances to
(20)    correspond to that condition.
(21)              We could take a look here at this map just
(22)    briefly.
(23)              In the upper watershed here, I did a detailed
(24)    analysis of this.  I examined a lot of land surveys and
(25)    so forth up here.
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 (1)              And what we have is Granite Creek down here
 (2)    that drains to the Prescott area.  We have Williamson
 (3)    Valley.  It's a separate farming area.  Then we have
 (4)    Walnut Creek, an additional farming area, historically
 (5)    speaking now.  And then Big Chino Valley area drained
 (6)    by Big Chino Wash, which heads way up in the northern
 (7)    end of the watershed.  And then Partridge Creek comes
 (8)    off of this way from the Williams area and drains into
 (9)    Big Chino Wash.
(10)              The gaging stations, just to help orient it
(11)    here a little bit, we've got the Paulden gage, the
(12)    Clarkdale gage, and then on down the Camp Verde gage,
(13)    and then all the way down to the mouth.  Well, we have
(14)    the Tangle Creek gage right upstream of Horseshoe
(15)    Reservoir.  That's about located about 8 miles upstream
(16)    of the dam.  And then all the way down here, Verde
(17)    River below Bartlett Dam or the Verde River near
(18)    Scottsdale.  The records of both are comparable.
(19)              Okay, at the upper end of the Verde, I've
(20)    noticed that in these hearings everybody's talking
(21)    about the start of the Verde at Sullivan Lake Dam.
(22)    Well, Sullivan Lake is not natural.  It was built, I
(23)    think, roughly in the '30s, and some sportsmen in
(24)    Prescott built it to have a little pond for duck
(25)    hunting.
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 (1)              Before they built that dam, there was a
 (2)    perennial reach from the junction of the Williamson
 (3)    Valley Wash and Big Chino Wash, and it was perennial
 (4)    from that junction or confluence all the way down.
 (5)              I cite Bureau of Reclamation report of 1946
 (6)    here.  It says "The head of the Verde River formed by
 (7)    the junction of Chino Creek and Williamson Valley Wash
 (8)    is fed by permanent groundwater.  Throughout its
 (9)    course, the Verde is alternately influent and effluent
(10)    with respect to groundwater, but under natural
(11)    conditions there is no point on the main channel which
(12)    is dry."
(13)              This is a 1940 photograph of the NRCS.
(14)                   CHAIRMAN NOBLE: Excuse, me just a
(15)    moment.
(16)                   MR. MCGINNIS: I'm sorry.  Just for
(17)    purposes of the record, Mr. Chairman, I don't think
(18)    we've identified the exhibit yet, and we're several
(19)    pages into it, and I'm having a hard time following it,
(20)    and I think we will have on the transcript too.
(21)                   MS. HERR-CARDILLO: The PowerPoint that


(22)    was submitted was Exhibit No. X036-1, and the main
(23)    report is Exhibit X015-1, and the addendum was X036-2.
(24)                   CHAIRMAN NOBLE: And could we get some


(25)    page number or slide number references as well?
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 (1)                   THE WITNESS: Is it showing there?
 (2)    Yeah, if you look in the lower right-hand corner.
 (3)                   (An off-the-record discussion ensued
 (4)    with the court reporter.)
 (5)                   THE WITNESS: Okay, handout 121.
 (6)                   Okay, handout 122.
 (7)    BY MS. HERR-CARDILLO: 
 (8)      Q.    These were the handouts that were handed out
 (9)    at the beginning, the additional slides.  These were
(10)    added to the X036-1.
(11)      A.    What I've done here is I'm reserving the
(12)    numbering on the slides that you have, and I've
(13)    inserted the handout numbering.  So your notes are
(14)    going to remain the same.  You just have to add the
(15)    handouts.
(16)              Again, I apologize for that, but that's what
(17)    you get for postponing the meeting two months.
(18)              Okay.  Here is an NRCS aerial photograph in
(19)    1940.  For the record, I obtained this from the Salt
(20)    River Project many years ago.  It's been digitized to
(21)    600 lines per inch.  You can put this thing on
(22)    PowerPoint and really do some looking at historic
(23)    farming and so forth, looking at the remnants of it,
(24)    et cetera, et cetera.
(25)              Okay, this shows a perennial reach above
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 (1)    Sullivan Lake Dam, which is right here.  That's a 1946.
 (2)              Handout 123.
 (3)      Q.    Now, this next slide, just to be clear, is
 (4)    handout No. 123.
 (5)      A.    That's what I was just saying.
 (6)      Q.    Okay.  Sorry.
 (7)      A.    This is a 1972 government plat from the GLO
 (8)    survey.  This is the original one of the upper area.
 (9)    It depicts Granite Creek coming into the Verde River.
(10)    It also depicts Chino Valley area, which is basically
(11)    draining from the Del Rio Springs area, and Sullivan
(12)    Lake Dam is just right below where this Chino Valley
(13)    swale; but it used to be a real marshy swale-like area.
(14)    Back when I was young, I remember it that way.
(15)              The watercourse along here is shown as a blue
(16)    line, which implies perennial or possibly seasonally
(17)    intermittent flow.
(18)              Way in the upper left-hand corner here we
(19)    have Williamson Valley Wash coming in from the west and
(20)    Big Chino Wash coming down from the north.  So but the
(21)    Bureau of Reclamation says that from that point all the
(22)    way down to the mouth of the Salt River was perennial.
(23)              Okay, this is to help orient everybody here.
(24)    It's a little out of place, but I think it deserves to
(25)    be here.  These are the --
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 (1)      Q.    I'm sorry, Win, can you identify what slide
 (2)    you're on?
 (3)      A.    Handout 124.
 (4)              What I show on this are the townships along
 (5)    the Verde River from the Sullivan Lake area, which
 (6)    includes the Big Chino Wash I just showed, all the way
 (7)    down to the mouth.
 (8)              The R townships, the one identified by an R
 (9)    that I added, or the purple ones on the slide, are the
(10)    ones that have been surveyed.  And so you see a bunch
(11)    of them above, in the upper end, and extend down to the
(12)    lower end of the Verde Valley.  And then you see
(13)    another group near the mouth, the three townships down
(14)    there.
(15)              So the surveyed ones were available except
(16)    for two, and they were down towards the Fort Verde
(17)    area, and I didn't have access to the interior surveys
(18)    for those two.  But I did look at the remainder of
(19)    them.
(20)              Now, this area that everybody's been
(21)    referring to as a real rugged area and so forth is down
(22)    here, and it is unsurveyed, and it passes through where
(23)    Horseshoe Reservoir is and Bartlett.  But there are
(24)    no -- as far as I can determine, there's no GLO surveys
(25)    for those areas.  Then there's a real rugged area up
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 (1)    here above the Verde Valley that also was not surveyed.
 (2)              The upper end of the watershed, I examined
 (3)    essentially all of those surveys and the field notes,
 (4)    all the way up, well, a little past Seligman, following
 (5)    Big Chino Wash all the way up.
 (6)              Those surveys are included in the appendices
 (7)    of my report that apply to, say, Little Chino Valley,
 (8)    Williamson Valley, Walnut Creek, and Big Chino Valley.
 (9)    So you'll see all those federal surveys in those
(10)    locations.  In the general report you'll see the other
(11)    surveys.  And then, like I said, when I introduced this
(12)    talk, I found an additional survey within the last
(13)    couple of months, and it prompted me to look more
(14)    carefully at information in the lower part of the
(15)    river.  And so those were added in; that GLO
(16)    information is added in the addendum.
(17)              Now, I want to add here, in these unsurveyed
(18)    townships there are a handful of homesteads that were
(19)    surveyed.  I did not have the field notes for those,
(20)    but knowing the precision used by the GLO people back
(21)    in those days, the plat does show the width of the
(22)    river channel; and in all of those homestead surveys it
(23)    showed a single meandering channel.
(24)      Q.    So just to be clear, you actually examined
(25)    all the township surveys that you've referred to and
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 (1)    the homestead surveys for the townships where there
 (2)    weren't township surveys?
 (3)      A.    Yes, I did.
 (4)      Q.    And that's the four months of work?
 (5)      A.    That's four months of work.  And I'm certain
 (6)    Dr. Littlefield understands how hard that is.
 (7)              Okay, in the lower left part here, I have the
 (8)    depths that I was able to obtain from the information I
 (9)    just described.  In the upper part, township 17 north,
(10)    range 2 west, there was one measurement of depth along
(11)    with the width.  And the same was true in the next
(12)    township.
(13)              Then down here in 16 north, 3 east, I found a
(14)    note, a general summary note, where the average depth
(15)    for that entire township, which was about 10 miles of
(16)    river, was 3 feet.  That was presented this morning
(17)    with Jon Fuller when he was being questioned by
(18)    Freeport.
(19)              Then further down at 4 north, 7 east, we have
(20)    three measurements of a width 3 feet -- or, excuse me,
(21)    a depth of 3 feet and a depth of 4 and a depth of
(22)    5 feet.  And further down there's another group of
(23)    depths and then another.  At the end there there's
(24)    another one that's 5 feet.  Now, the 5 foot depths were
(25)    measured during periods of direct runoff.  I don't know
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 (1)    how much direct runoff, but it was not base flow.
 (2)    There was additional.  It appeared to be snowmelt.
 (3)              There's a group of measurements here in
 (4)    3 north, 7 east that were done in February, but the
 (5)    surveyor made a very distinct note that the river was
 (6)    very low.  A copy of that field note is in my report.
 (7)      Q.    And what was the date of these surveys?  When
 (8)    were they conducted, generally?
 (9)      A.    Well, it was 1970s (sic).  Well, okay, all of
(10)    them are before statehood.  The upper ones there, I
(11)    think they were getting close to statehood.  The lower
(12)    ones are pretty early.  I think they were -- I'm not
(13)    sure.  I would have to flip.  But they were earlier.
(14)      Q.    Okay.  And just a minute ago, when I first
(15)    asked you, you started and answered 1970; but I'm
(16)    thinking you meant 1870?
(17)      A.    Oh, 1870, yeah.  Okay.  I'm sorry.
(18)              Yeah, by the way, I've been -- as a USGS
(19)    employee, I was working in the area from 1964.  I was
(20)    up in the Big Chino Valley area during the groundwater
(21)    work and so forth.  So I've been up in -- I've been
(22)    involved in the -- as a professional, I've been
(23)    involved in the area for a long time.
(24)                   CHAIRMAN NOBLE: Joy, would this be a
(25)    good place to take a break?
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 (1)                   MS. HERR-CARDILLO: Sure.
 (2)                   CHAIRMAN NOBLE: Thank you.  We'll break


 (3)    for lunch for an hour and 15 minutes.  That should
 (4)    bring us back here at about a quarter after 1:00.
 (5)                   (A lunch recess was taken from
 (6)    12:01 p.m. to 1:15 p.m.)
 (7)                   CHAIRMAN NOBLE: Please show the
 (8)    presence of the three Commissioners.
 (9)                   Joy, are you ready to proceed, and Win?
(10)                   MS. HERR-CARDILLO: Yes, I am,
(11)    Mr. Chairman.
(12)                   CHAIRMAN NOBLE: Are you set to go?  Are


(13)    you set to go, Win?
(14)                   THE WITNESS: Yes, sir.
(15)                   CHAIRMAN NOBLE: Okay.
(16)                   Oh, one moment, however.  Just a little
(17)    bit of scheduling housekeeping.
(18)                   Mr. McGinnis.
(19)                   MR. MCGINNIS: Yes, Mr. Chairman.
(20)    Several of us were talking more about scheduling after
(21)    the discussion we had before lunch.
(22)                   The next witness in order I think would
(23)    be Dr. Littlefield.  We already told people he couldn't
(24)    be here tomorrow.  The next witness after that will be
(25)    Dr. Mussetter.
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 (1)                   It sure looks like, although we might
 (2)    finish Mr. Hjalmarson tomorrow, we're not going to have
 (3)    time to start another witness.  And I was just asking
 (4)    the Chair's permission if I could let Dr. Mussetter go
 (5)    ahead and fly home tomorrow at a time earlier than he
 (6)    otherwise would, with the idea that when we got
 (7)    Mr. Hjalmarson done tomorrow, sometime in the
 (8)    afternoon, probably, we would just stop and let
 (9)    everybody drive back to their respective residences.
(10)                   MS. HERNBRODE: No objection from over
(11)    here, Mr. Chair.
(12)                   MR. HELM: I think that's a wonderful
(13)    idea.
(14)                   CHAIRMAN NOBLE: Granted.
(15)                   Now, Joy, there you go.
(16)    BY MS. HERR-CARDILLO: 
(17)      Q.    Okay.  When we broke for lunch, we were just
(18)    about to go over your Slide No. 3 from your PowerPoint
(19)    presentation, so Mr. Hjalmarson, if you want to just
(20)    pick up your presentation at that point.
(21)      A.    Okay.  I'm looking at Slide No. 3, and this
(22)    is just a summary of the information I used for the
(23)    assessment of navigability.
(24)              The first item there is the federal GLO
(25)    cadastral surveys.  I just want to make a point that
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 (1)    some people might think that if I looked at those for
 (2)    four months, that I didn't know anything about
 (3)    surveying.
 (4)              I've surveyed a lot with the U.S. Geological
 (5)    Survey, and I have six units of university credit in
 (6)    surveying, and I -- we started out with the original
 (7)    equipment used by federal land surveyors.
 (8)              So when I read those survey notes and so
 (9)    forth, I have a pretty good idea of exactly what
(10)    they're doing.  There are a few cases where I don't,
(11)    but 95 percent of it I know what they're doing.
(12)              Okay.  I looked at historic evidence, a lot
(13)    of newspapers and that type of thing.  And I used the
(14)    hydrology, hydraulics, morphology, technical reports
(15)    like U.S. Forest Service and so forth.  Looked a little
(16)    at modern navigation, which is what we've been talking
(17)    about here for several days.  And then my personal
(18)    experience.
(19)              So I basically used standard engineering and
(20)    hydrologic methods, or hydraulic methods.  I put my
(21)    engineering seal on my work, so that implies that I
(22)    used a professional approach to this.
(23)              The question is:  Was the Verde River
(24)    susceptible to navigation at the time of Arizona
(25)    statehood in its ordinary and natural condition?  That
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 (1)    was my driving objective.
 (2)              This is just boilerplate.  We're looking at
 (3)    natural and ordinary and segmenting.
 (4)      Q.    Moving on, just to mark our place now, we're
 (5)    on Slide 7.
 (6)      A.    Oh, I'm sorry.
 (7)      Q.    That's okay.
 (8)      A.    I'm at 7 now.
 (9)              This is a rather detailed overview of what I
(10)    did, the general approach.  If everybody can read that,
(11)    it might be wise to just let you look at it for a
(12)    minute and move on.
(13)              I want to emphasize the U.S. Forest Service
(14)    here on the hydrology and the hydraulics.  I'll get
(15)    into that a little bit, but they've done a very
(16)    extensive report on the upper Verde River.
(17)      Q.    Slide No. 8.
(18)      A.    Slide 8, this is -- just gives some distances
(19)    and drainage areas here.  Again, I think you can look
(20)    at that as fast as I can talk about it.
(21)              Let me make one comment.  There is a --
(22)      Q.    This is back on Slide 8?
(23)      A.    I'm back on Slide 8.
(24)              There is a closed basin in the upper end of
(25)    the Big Chino, right at the northern end up there.
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 (1)    It's about 357 square miles.  That's the upper Valley
 (2)    climate.
 (3)              Okay.  Here's the conceptual model of what
 (4)    I'm doing, and this is based largely on USGS modeling
 (5)    that they've been doing all over Northern Arizona.
 (6)      Q.    And this is Slide 9.
 (7)      A.    Slide 9.
 (8)              The models that are available or that are
 (9)    being used now are of basin-fill sediments, which is
(10)    the lower box here in this diagram.  And there's
(11)    several layers to that, and it includes generally the
(12)    basin fill.  Commonly, basin fill is thought of as
(13)    sediments of old alluvial fans and this type of thing.
(14)    In the Big and Little Chino areas, it's interlaced with
(15)    volcanics.
(16)              And in the Verde Valley, the USGS includes
(17)    the Verde formation, which is cemented material of all
(18)    different sizes.  Well, not real big stuff, but it gets
(19)    up into cobbles.
(20)              What I'm looking at here is the triangular
(21)    portion here.  We're looking at the mountain fronts,
(22)    the mountain front springs, the drainage area or
(23)    drainages like Granite Creek and Walnut Creek that flow
(24)    towards the basins and across the basins and down into
(25)    the Verde River.  So we're looking at recharge,
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 (1)    evapotranspiration, and the base flow from that upper
 (2)    unit.
 (3)              So, like I said, it's based on USGS studies,
 (4)    largely.  The USGS did not model the quaternary
 (5)    aquifers or the mountain front springs that I'm going
 (6)    to model or I'm going to estimate.  The base runoff of
 (7)    the quaternary aquifers and the mountain front springs
 (8)    is estimated for this study.
 (9)              Okay, here is a diagram of what the USGS has
(10)    modeled.
(11)      Q.    This is Slide 11.
(12)      A.    And this is Slide 11.
(13)              This is the lower -- the lower unit here,
(14)    Layers 1, 2 and 3 are what they have modeled, and
(15)    they've modeled the base flow in the Verde River.
(16)      Q.    When you say they, could you be specific?
(17)    Who's modeled that?
(18)      A.    The what?
(19)      Q.    Who is they; who are you referring to?
(20)      A.    The USGS, and the primary references below
(21)    there are Don Pool and the team.
(22)      Q.    Okay.
(23)      A.    The HA-664 is a hydrologic atlas that models
(24)    the base flow.  That's been used on the -- I used it on
(25)    the Santa Cruz, the San Pedro, the lower Gila, and I'm
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 (1)    using it here to determine the Q90 base flow.  So what
 (2)    I'm looking at here is the upper unit that they did not
 (3)    simulate.
 (4)              Slide 12.  This is the HA-664 study and the
 (5)    corresponding map.  They have a groundwater budget here
 (6)    that applies for each of the groundwater basins, and
 (7)    these, there's like 72 of these, I think, in the
 (8)    basin/range physiographic province, and there's 4 of
 (9)    them up here in the Verde watershed.
(10)              There's been some confusion in previous
(11)    testimony on the other rivers, so I thought I would
(12)    cover this.
(13)              The way this is used is you have base flow
(14)    coming across, say, one of these units; like I'm
(15)    showing here with the moving flow.  And you have a
(16)    water budget for that particular unit.  So you can --
(17)    if the outflow that I'm showing here, if it's more than
(18)    the inflow, which is the purple area, then you end up
(19)    with a gain in base flow as the river crosses that
(20)    unit; and, conversely, if it's the other way around,
(21)    you have a loss.
(22)              So, for example, going to just the lower
(23)    Gila, in the lower Gila River it's losing because of
(24)    the high ET.
(25)              This is the existing definition of the base
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 (1)    flow --
 (2)      Q.    And this is Slide 13?
 (3)      A.    -- produced by the USGS, and it's Slide 13.
 (4)              This is another USGS report.  And, by the
 (5)    way, there's about a half a dozen full USGS studies up
 (6)    here in the Verde watershed, most of it in the upper
 (7)    end.  I used this information for my analysis.
 (8)              So I'm going to take a photo trip of the
 (9)    Verde, and, first, let's look at what we know.  We know
(10)    a lot about basin-fill aquifers.  Like I said, the USGS
(11)    has modeled the bejesus out of them.  We know very
(12)    little about the quaternary.  And I used the U.S.
(13)    Bureau of Reclamation virgin flow runoff for the mouth
(14)    of the Verde River.  That's USBR 1952.  That's been
(15)    used by at least three of us.  Of us, I mean our
(16)    technical people or people involved in this issue for
(17)    the other rivers we've covered in the last year or so.
(18)    So several of us have used that bureau report.
(19)              I will add that Mr. Gookin thought very
(20)    highly of that report and testified accordingly.  He
(21)    thought it was about the best information around on
(22)    virgin flow.
(23)              Slide 15, I'm looking at natural conditions;
(24)    in other words, no humans, no sprinklers, no cattle, no
(25)    dams, and so forth.


Page 962


 (1)              This is slightly different than the slide I
 (2)    handed out.  This is color infrared that shows where
 (3)    evapotranspiration is.  If it's red, that means there's
 (4)    living plants there transpiring water into the
 (5)    atmosphere.
 (6)      Q.    And this is Slide 16 in your PowerPoint,
 (7)    correct?
 (8)      A.    That's correct.  And this slide on the left
 (9)    is just slightly larger than the one that's in your
(10)    handout.  I showed this larger one because it's kind of
(11)    interesting here, I think.
(12)              Here it shows the farming area in Big Chino.
(13)    Over here you can see the brilliant red line here
(14)    that's the Walnut Creek, and here is Williamson Valley,
(15)    lots of farming going on.  Here's the present farming
(16)    in Little Chino Valley, and there used to be along
(17)    Granite Creek right here, but it's been moved after the
(18)    construction of Watson Waste over here and the canals
(19)    going over into here.  The irrigation area moved over
(20)    to there in 1914 or it started to move in '14.
(21)              And you can't really see it on this slide,
(22)    but there's a thin red line here, and it goes down to
(23)    the Verde Valley.  So on the right is another color IR
(24)    of the Verde, and it shows the Verde River coming down,
(25)    with Peck's Lake that we were talking about.
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 (1)              And this is Freeport's slag pile that they're
 (2)    going to process.  I guess there's about a billion
 (3)    dollars worth of minerals in that.  And I want to say
 (4)    that I'm an advocate for that.  I'm strongly behind
 (5)    them.  I think it's a really good idea to get rid of
 (6)    that thing.  Also, it pushed the river over.
 (7)      Q.    So if you could just clarify for me.  You
 (8)    made reference to the handouts, the things we passed
 (9)    out at the beginning of your presentation.  What
(10)    comparison are you drawing?
(11)      A.    Okay, that handout, if you follow my arrow
(12)    here, it's just slightly smaller than what I have here,
(13)    just a hair.
(14)      Q.    Okay.  Which of the handouts?  Was this in
(15)    the packet or was this -- I'm sorry, I don't have them
(16)    in front of me.
(17)      A.    Oh, I'm sorry.  It's in my report.  It's in
(18)    the report of the PowerPoints.
(19)                   MS. HERNBRODE: It's in his original
(20)    PowerPoint.
(21)    BY MS. CARR-HERDILLO: 
(22)      Q.    Oh, it's in your original PowerPoint.  Okay.
(23)      A.    The original PowerPoint.
(24)      Q.    Okay.
(25)      A.    So there's very little difference.  I wanted
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 (1)    to just show the connection between the photo on the
 (2)    right and where it's seen on the photo on the left.
 (3)    That's all I'm doing.
 (4)      Q.    Okay.
 (5)      A.    There's nothing sinister about changing this.
 (6)      Q.    I just wanted to make sure everybody
 (7)    understood what the change was.  That's okay.
 (8)      A.    Here's the profile of the Verde River.
 (9)      Q.    And this is Slide 17.
(10)      A.    Slide 17.  And it shows Verde coming through
(11)    Big Chino Valley, where the slope changes, and it comes
(12)    down there and there's a hump in it and off it goes.
(13)              And this reminds me of a little song, "My
(14)    bucket's got a hole in it."  So a hydrologist will look
(15)    at this and he'll say, well, my profile has a bump in
(16)    it.  So which means there's a hard rock area in there.
(17)    It's not uniform geology down this thing.  And we've
(18)    discussed that at great length in the last few days;
(19)    but you can see it real clear on the profile, is the
(20)    point I'm making.
(21)              Okay, here's a 1906 map of the lower Verde.
(22)    It shows a meandering channel in a few places.  It's
(23)    two channels.  In my report I have a set of the early
(24)    USGS maps, all of them at or before statehood.  They
(25)    all show a single meandering channel.
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 (1)              There was a change at the upper end in the
 (2)    channel pattern of Granite Creek over roughly a 15-year
 (3)    period, as depicted on two of the maps.  Granite Creek
 (4)    changed from a single channel to a braided channel.
 (5)    It's clearly shown on the map.  No braiding is shown on
 (6)    the Verde River in those historic USGS maps.
 (7)      Q.    And that was Slide 18.
 (8)      A.    Slide 18.
 (9)              Slide 19, I'm going to skip this.  We've
(10)    covered this, the braided period.  Jon Fuller covered
(11)    that in great detail.  There's been more questions
(12)    about that than dogs have flees.
(13)              The same thing goes with this.  This is that
(14)    sand and gravel pit.  I might add real briefly here
(15)    that it looks like the sand and gravel pit caused a
(16)    backwater effect and a lot of storage of sediment, and
(17)    then the gradient through here increased, and as a
(18)    result, it became braided.
(19)      Q.    So that was Slide 20, but we're moving on.
(20)      A.    Slide 20.
(21)              This is just kind of a fun trip up the Verde.
(22)    This is a major diversion at Fort McDowell and this is
(23)    looking downstream.
(24)      Q.    And what's the date on that?
(25)      A.    This is a Google, a very recent Google.
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 (1)      Q.    Okay.  And that's Slide 21.
 (2)      A.    21.
 (3)              22, here's a Google on the right, and it
 (4)    shows the source of a whole lot of the riffles of this
 (5)    pool and riffle river.  And a lot of the riffles occur
 (6)    at the mouths of tributary streams that flood and dump
 (7)    the dirt, the debris, into the Verde River.  That's the
 (8)    source of a bunch of them.  Not all, but quite a
 (9)    number.
(10)              Something that's just kind of a pretty little
(11)    view of the Verde downstream of Bartlett Dam.  It shows
(12)    it's tree-lined.  The Salt River Project has been
(13)    releasing about 100 cfs here as a result of an
(14)    agreement with the Indians, and it has kind of a nice,
(15)    pretty, stable appearance to it now.
(16)      Q.    So that's a modern picture?
(17)      A.    That's a modern picture, yes.  I just want to
(18)    give SRP a little attaboy here.
(19)              Slide 23.  We're still below Bartlett Dam.
(20)    Here is a USGS crew surveying a cross-section.  There's
(21)    a guy standing in the river.  That's taken quite a few
(22)    years ago, 20 years ago or so.  And here's a little
(23)    boating below Bartlett.  There's Bartlett releasing.
(24)              Slide 24, this is an interesting slide.  This
(25)    is the reservoir at Horseshoe, behind Horseshoe Dam,
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 (1)    full of sediment.  Hold on a second.
 (2)              Okay.  22,300 acre feet of sediment has been
 (3)    deposited there from 1945 to 2003.  That's a bunch of
 (4)    sediment.  The sediment effect goes all the way up the
 (5)    Verde River to about 9 miles above the dam, and there's
 (6)    been about 6 foot of fill at the USGS gage at, we call
 (7)    it, Tangle Creek in these hearings.  It's 095085.  The
 (8)    channel at that point has come up about 6 feet, and
 (9)    it's a direct effect of the sediment deposition and the
(10)    water storage behind Horseshoe Dam, and that's a human
(11)    effect.
(12)              This is right upstream of the gage I just
(13)    mentioned, and this is Slide 25.  This is Sheep
(14)    Crossing.  Real interesting suspension bridge.
(15)              This is some boating down in the Wild and
(16)    Scenic reach that's been discussed.  Here's Verde Hot
(17)    Springs again.  Here's an older photo taken in 1930 on
(18)    the right.  Nice single channel.
(19)              Here's one that hasn't been shown.  This is
(20)    1910 at the Childs powerplant.  I don't know if that
(21)    horse is in the deepest part or not.  To me, it looks
(22)    like it's a little deeper behind the horse there, but
(23)    I'm not sure.  But that, judging from the vegetation,
(24)    it's not in the summer, but it does look like a bunch
(25)    of base flow to me.
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 (1)      Q.    And that's Slide 27?
 (2)      A.    27.
 (3)              I don't know whether you know how this
 (4)    powerplant used to work, but the water was diverted up
 (5)    there at Fossil Springs, went down through Irving
 (6)    Plant, and then through an elevated conduit it went
 (7)    into what I think was Spirit Lake, and then from there
 (8)    it went into an underground pipe and down into the
 (9)    powerplant here at Childs.  It's all closed up now.
(10)              Slide 28, this is --
(11)      Q.    If I could just go back to that slide, the
(12)    Childs powerplant.  Was that still open in 1912?
(13)      A.    No, it was built -- this is after statehood.
(14)      Q.    Well, this picture, you said, is 1910.
(15)      A.    Oh, wait a minute.  Excuse me.  I'm sorry.
(16)    I'm having a senior moment.
(17)              That's close to when it was built, I believe,
(18)    yeah.
(19)      Q.    Okay.  So it would have been open in 1912 as
(20)    well?
(21)      A.    That's right.  Yes.
(22)              Okay, Jon mentioned the Camp Verde canoe
(23)    races.  I don't know whether Jon's there, but I took
(24)    that a couple years ago.  It was fun to watch them
(25)    going by.


Page 969


 (1)              Verde Falls area.
 (2)      Q.    This is Slide 28.
 (3)      A.    This is Slide 28, yeah.
 (4)              We discussed that, I guess, so I'll move on.
 (5)              Here are some aerial views of USGS gages.  It
 (6)    just shows basically where they're located.  You try to
 (7)    get them in a straight, uniform reach, usually in a
 (8)    little pool, assuming that there's a stable section
 (9)    control downstream.  And the section control would be,
(10)    you know, a riffle type area.
(11)              If there's no stable riffles around, then you
(12)    try to get a straight, uniform reach where the control
(13)    is known as a channel control.  And the control, by the
(14)    control, I mean it means the feature at and downstream
(15)    of the gage that controls the stage-discharge relation
(16)    or the rating curve for the gage.
(17)      Q.    And just before we move on from those gages,
(18)    you actually were responsible for the placement of
(19)    gages along the Verde River when you were with USGS,
(20)    correct?
(21)      A.    Yes.  When I was -- I selected -- well, a
(22)    geologist and I selected a site for the Paulden gage.
(23)    We drove a stake in the ground and built it here, after
(24)    we got permission from Ed Tovrea to put it on the old
(25)    King's Ranch, where it's located.  Ed Tovrea doesn't
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 (1)    have it anymore.  Somebody else has it.  But, anyway,
 (2)    at the time we put the gage in, Ed Tovrea, the big
 (3)    meatpacking guy there east of Phoenix, owned that.
 (4)    Kate Star, by the way, used to own that after the Kings
 (5)    had it.
 (6)              I was involved with the Clarkdale gage, also.
 (7)    I was involved in selecting where to put the -- there's
 (8)    two cableways there.  I was involved in locating those
 (9)    cableways with a geologist.
(10)      Q.    Okay.  So Slide 30.
(11)      A.    Slide 30.  This is the Black Bridge at Camp
(12)    Verde.  It's the one upstream.
(13)              This shows the Verde formation.  This white
(14)    here and this white right here is the Verde formation.
(15)    So the Verde River in this area has been scouring, and
(16)    it contributes to its stability because it's
(17)    encountered an erosion-resistant material.  So as a
(18)    result, the river is going through an alluvial -- kind
(19)    of an alluvial environment, but it's pretty stable.
(20)              This is just boilerplate stuff.  I'm just
(21)    showing that it's being used.  I'm not for or against
(22)    this publication.  I'm just showing that it exists.
(23)      Q.    Okay, that was Slide 31.
(24)      A.    31.
(25)              Here's some older photographs.  I think these
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 (1)    have been shown.  In fact, I'm sure they have.
 (2)      Q.    Slide 32.
 (3)      A.    That was 32, and here's the little point bar
 (4)    that Jon was talking about earlier today.
 (5)              This just simply shows that this river is
 (6)    being loved to death, so to speak, which is a nice
 (7)    thing to happen, in my opinion.
 (8)      Q.    Slide 33.
 (9)      A.    That's 33.  Here's another paddler guide.
(10)      Q.    When you say the river's being loved to
(11)    death, you're not implying it's being killed, right?
(12)      A.    No.  That's right.  I realized as soon as I
(13)    said that, it's not a good -- I love my dog to death,
(14)    but I don't want him to die.
(15)      Q.    Gotcha.
(16)      A.    This is just a reach downstream from the
(17)    Clarkdale gage as the river enters the Verde Valley.  I
(18)    do show a cross-section at this site in my report.  I
(19)    know this gentleman that owns this property real well,
(20)    and his grandson swims in the river out here, and
(21)    there's pools and stuff in here that are excellent
(22)    swimming, that are 5 to 6 feet deep.
(23)      Q.    That's Slide 34.
(24)      A.    That was 34.
(25)              This is Slide 35.  It's looking downstream at
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 (1)    the Clarkdale gage.  This is the access cable to the
 (2)    gage.  To get there you have to -- behind the camera is
 (3)    a cable that you measure from, but you use it to go
 (4)    across the river, and then you walk downstream and you
 (5)    come back across to get to that gage.  It's kind of
 (6)    hard to get to.  This just shows there's a pool there,
 (7)    but downstream there's a riffle.
 (8)              This is a view from the gage area, and this
 (9)    is the riffle I was referring to.  It's, I don't know,
(10)    50 to 100 feet below the gage.  You can see where it's
(11)    kind of pooled, and a little riffle starts here, but
(12)    the main one is down here.  Here is higher flow where
(13)    that riffle is kind of drowned out, so it becomes
(14)    submerged by back-channel backwater, water that might
(15)    propagate way down there.
(16)      Q.    And that's Slide 36 showing the Clarkdale
(17)    gage.
(18)      A.    That's 36.  The discharge there is 2,000 on
(19)    the lower slide.
(20)              So here's just another view of it.  I'm
(21)    showing this in detail at this site because it has been
(22)    discussed in a couple of the witness reports.  So
(23)    here's the pool with the riffle area.  I show a
(24)    cross-section for this, and I also show a cross-section
(25)    that's basically the rating curve for the gage, and the
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 (1)    conditions down here are controlling the stage and
 (2)    discharge or the depth and discharge at the gage.
 (3)      Q.    And just to be clear, that was Slide 37.
 (4)              Now we're moving on to 38.
 (5)      A.    Okay, and now I'm on 38.  Here's a couple of
 (6)    rating curves for that riffle, and the riffle did fill
 (7)    during a short period here.  So I saw the information
 (8)    that these curves are based on, and I used classic USGS
 (9)    methodology, which is a parabolic situation that
(10)    describes the section control.  And with three current
(11)    meter measurements, you can convert this to logarithms,
(12)    which becomes a linear equation with three variables,
(13)    and you know the variables of stage and discharge from
(14)    the three measurements and you can solve for all the
(15)    components and out pops the depth.
(16)              And in this case the depth was 3 feet.  And
(17)    using different hydraulic methods at the cableway,
(18)    using the information from a very large current meter
(19)    measurement, which is described by this water level up
(20)    here, and then this cross-section, using that
(21)    information I determined the depths corresponding to,
(22)    well, the Q90 of 111 cfs and the depth was 3 feet.
(23)      Q.    And is there any information there about flow
(24)    rate?
(25)      A.    About what?
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 (1)      Q.    Flow rate.
 (2)      A.    Floating?
 (3)      Q.    Flow rate.
 (4)      A.    Oh.  111 cfs was the -- I computed the depth
 (5)    for that, but I computed the depth for the median and
 (6)    the average too.  I'm just giving a summary here.
 (7)      Q.    Okay.
 (8)      A.    But I computed everything you need for this
 (9)    assessment of navigability.
(10)                   CHAIRMAN NOBLE: Joy, could you put the


(11)    microphone a little bit closer to your mouth?
(12)                   MS. HERR-CARDILLO: Sure.
(13)                   CHAIRMAN NOBLE: Thank you.
(14)                   THE WITNESS: Okay, the USGS has done
(15)    many studies.  A colleague of mine, Laurie Wirt, who
(16)    we -- 25 years ago we did a report on the source waters
(17)    of the Verde River, which was basically a study of the
(18)    connection between the Big Chino aquifer and the base
(19)    flow in the Verde River.  She did subsequent studies on
(20)    the river and kayaked the whole upper part several
(21)    times collecting geochemical type samples.
(22)                   This is a subsequent study by a
(23)    different person, but it's a USGS study.  And they were
(24)    using a canoe and they -- what he's doing here is
(25)    collecting water samples.  So they started up -- this
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 (1)    particular trip they started at Perkinsville and went
 (2)    on down to Clarkdale.  And no dents in the canoe.  The
 (3)    canoe is loaded with scientific instruments.  If you
 (4)    dumped it in the water, I think it could be an
 (5)    expensive loss.  And the water samples are also in the
 (6)    canoe.  Some of them had to be refrigerated, so they're
 (7)    probably in the ice chest.
 (8)                   Anyway, they're using the river.
 (9)    There's no dents in the canoe.
(10)    BY MS. HERR-CARDILLO: 
(11)      Q.    And that was Slide 39.
(12)      A.    39.
(13)              This is 40.  This is just a view showing a
(14)    pool and how they act as a small sediment trap.  You
(15)    can actually see the sediment in this one.  And when
(16)    you have real small floods and so forth, it will bring
(17)    sediment down, and because of the low velocities in the
(18)    pool, it will settle out, and then larger floods will
(19)    reactivate this sediment and move it on down.
(20)              So I'm just kind of showing how dynamic, you
(21)    know, a calm, little river can be.  There's things
(22)    going on.  Doesn't really have much effect on
(23)    navigability, or I would say it's insignificant.
(24)              This is part of the U.S. Forest Service study
(25)    I mentioned.  These are not exactly at the same
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 (1)    location, but this would be before the '93 flood and
 (2)    after the '93 flood.  That shows the channel at
 (3)    basically the same location.
 (4)              I wouldn't really compare the little riffle
 (5)    here to what is shown on the left because they are a
 (6)    slightly different spot.  But, anyway, there was very
 (7)    little change as a result of the '93 flood, and that's
 (8)    generally the condition on the entire upper part.  It
 (9)    was hardly anything.
(10)      Q.    And that was Slide 41.
(11)      A.    That was 41, yes.
(12)              I'm at 42 now.  This just shows a different
(13)    type of channel.
(14)              While I'm on this slide, I'm going to mention
(15)    Dr. Neary and Dr. Medina.  They're Ph.D. hydrologists.
(16)    Al Medina, who I know quite well, he just retired.
(17)              Dr. Dan Neary, I've communicated a lot with
(18)    him.  When I found out they had 108 cross-sections, I
(19)    got extremely interested and got ahold of him, and he
(20)    told me I could have them all.  It wasn't in the same
(21)    format of the computer program I use, so I asked him if
(22)    he could select out a handful of representative
(23)    cross-sections, which he did for me.  So those are
(24)    shown in my report.  So I'm taking his word that they
(25)    were representative.  It's my experience that they
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 (1)    were.
 (2)              This just shows the variability up there in
 (3)    the upper part.  You have the little alluvial pockets
 (4)    and then you have big bedrock cliffs.
 (5)              And this is the Verde Paulden gage.
 (6)      Q.    This is Slide 44.
 (7)      A.    Slide 44.
 (8)              And this is the site I selected.  It's been
 (9)    there ever since, so it hasn't washed out, and the
(10)    channel's still where it was.  This is a channel
(11)    control through here.  The riffle is way downstream,
(12)    but what's really controlling the stage-discharge
(13)    relation here is the channel, the channel condition.  A
(14)    couple of big boulders in there.
(15)              The boulders are obstruction to navigability,
(16)    but boulders also cause a backwater effect, so they
(17)    increase depth.  So there's a good side and a bad side.
(18)    If you're using small watercraft like kayaks and
(19)    canoes, I don't think they're any problem at all.
(20)              Now, this is kind of a nice laboratory area
(21)    in regard to banks, stable banks.  The banks along this
(22)    upper part are quite stable.  I say they're stable.
(23)    The Forest Service says they're stable.  Phil Pearthree
(24)    says they're stable, and so forth.
(25)              And one reason they're stable is there's a
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 (1)    lot of grass, and the grass in here has roots that go
 (2)    down 2 to 3 feet, generally about 2 feet, and the roots
 (3)    act like rebar and concrete.  They hold the soil mass
 (4)    together.  So when it's exposed to floodwater, it's
 (5)    resistant to erosion.
 (6)              Now, an interesting way to look at this is
 (7)    you can go down here, and back in 1964 I discovered
 (8)    this and I learned a lot about geomorphology in about
 (9)    15 minutes.  I was down here looking at this channel,
(10)    and I looked at the bank real carefully, and I noticed
(11)    it went vertically down and then it went underground,
(12)    back under.  And where it went back where it eroded, it
(13)    eroded under the roots, and it wasn't consistent all
(14)    the way down here, but the channel was lot wider than
(15)    it appeared on the surface.
(16)              Now, there's very little flow.  In base flow
(17)    there's not a whole lot of water in there, but there is
(18)    a slow-moving current in those areas.  So when you
(19)    measure that river, you've got to be careful what
(20)    you're measuring.
(21)              This is an example.  This is characteristic
(22)    of the Great Plains in the United States.
(23)      Q.    And this is Slide 127, which is one that you
(24)    added?
(25)      A.    Right, handout 127.  Thank you.  I get more
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 (1)    interested in my subject than I do in where I am.
 (2)      Q.    That's okay.  That's what my job is.
 (3)      A.    I think this is a very interesting slide.
 (4)    You can find many slides like this that show these
 (5)    massive root zones that were present in, in particular,
 (6)    the Great Plains.  Navajo grass is one of the grasses
 (7)    that was along floodplains.  They were along the
 (8)    floodplains of the Cimarron River, many rivers that
 (9)    have been studied.
(10)              And what happened here is the settlers came
(11)    along and they farmed these floodplains and they
(12)    destroyed this grass.  And the grass was so hard to get
(13)    rid of they had to use steel plows.  They had to use
(14)    some big equipment to get rid of it.  Then over here is
(15)    their crops.
(16)              So this shows both the grass and the crop.
(17)    This has a very shallow root zone and this has a
(18)    massive root zone.
(19)              If you have seen Ken Burnham's beautiful
(20)    documentary on the West, the settlement of the West,
(21)    it's several series.  In one of those series it showed
(22)    a sod house on the Great Plains and he shows a chunk of
(23)    grass with about a 20-foot long root zone.  So when you
(24)    get rid of that, you end up with a dust bowl.  Duh.
(25)      Q.    So no rebar in that crop?
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 (1)      A.    There's no bonding.  You've removed the
 (2)    bonding and it's susceptible.  You know, a flood comes
 (3)    along and it's not bonded together, and along the
 (4)    rivers, the way the diversions were done, they diverted
 (5)    water that pointed directly towards their farming, and
 (6)    if their furrows were in line for that particular crop,
 (7)    the flow would just go down there, you know, hellbent
 (8)    for election, so to speak, and erode everything away.
 (9)              It's almost a no-brainer on the confusion
(10)    that has existed on the effects of man on floodplains.
(11)    You can see it, a major factor right here in front of
(12)    you.
(13)              Slide 45.  This is the Paulden gage with high
(14)    flow looking across, and there's the gage and the
(15)    cableway.  Shows flow in the floodplain.  It shows a
(16)    line of trees that were along the main channel there,
(17)    the low flow channel.  Here's some scientific work
(18)    being done.  I forget who that was.  Anyway, this is a
(19)    little above the Paulden gage.
(20)              Slide 46, this is a Forest Service photograph
(21)    by Dr. Neary.  It shows the stability of the banks up
(22)    in the upper part of the watershed.  Here's a tree
(23)    that's been eaten by a beaver, and the upper part is
(24)    where most of the beaver dams are.  This is right after
(25)    the '93 flood.
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 (1)      Q.    Okay.  So the report is dated 2012, but the
 (2)    photograph itself is right after the '93 flood?
 (3)      A.    Yes, I believe so.
 (4)              Yes, it has to be, yes, because you can see
 (5)    how fresh it is.  But the channel's still there.
 (6)    There's still a nice little channel.
 (7)      Q.    And just -- I don't think we got it in the
 (8)    record.  This is Slide 46.
 (9)      A.    Slide 47.
(10)              Ah-hah.  Now, here's an obstruction, SRP's
(11)    weir.  They have a gage here.  I'm joking about the
(12)    obstruction.  But they're monitoring the flow up here
(13)    because they want to know when the base flow from the
(14)    Big Chino aquifer changes.
(15)              And I think Mark will have a lot of work cut
(16)    out when that happens, but anyway.  Excuse me.  That's
(17)    just a -- I shouldn't have said that.  That's just a
(18)    casual, off-the-wall comment.
(19)      Q.    Okay.
(20)      A.    This is at Mile 3.2.  It shows people boating
(21)    in here pretty good.
(22)                   CHAIRMAN NOBLE: Win?
(23)                   THE WITNESS: Yes, sir.
(24)                   COMMISSIONER ALLEN: Where is this
(25)    relative to Road 638?
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 (1)                   THE WITNESS: This is upstream.
 (2)                   COMMISSIONER ALLEN: Okay.  And there's


 (3)    another road that comes in at that particular point?
 (4)                   THE WITNESS: In here?
 (5)                   COMMISSIONER ALLEN: Yes.
 (6)                   THE WITNESS: Yes, there is.  This is
 (7)    the area, I think Jon Fuller described it as an area
 (8)    with an outhouse.  This is the old Campbell -- this is
 (9)    on the land of the old Campbell Ranch.  Was he the
(10)    Governor?
(11)                   COMMISSIONER HORTON: There was a


(12)    Campbell Governor.
(13)                   THE WITNESS: Yeah, he was one of the
(14)    Govs, one of the early Govs.  And on maps it's also
(15)    shown as the Stewart Ranch.
(16)                   I'm going to jump ahead here a little
(17)    bit, but this is where I -- well, no, excuse me, I'm
(18)    not going to jump ahead.  Forget I said that.  I don't
(19)    want to give anything away.
(20)                   Okay, at statehood there were many human
(21)    impacts.  This is Slide 48.  Many human impacts.  The
(22)    base flow had been altered, and a large part of the
(23)    alteration occurred in the watershed upstream of the
(24)    Verde River itself.  So it was in the contributing
(25)    drainage areas where there was a major impact.
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 (1)                   This is Slide 49.  That's basically what
 (2)    I just said.
 (3)                   Slide 50.  So I set out to determine the
 (4)    natural flow of the Verde River.  That's the primary
 (5)    objective, what I set out to do here.  And I'm showing
 (6)    here that I used three different methods that are
 (7)    backed up by other information.
 (8)                   The first method I used was to determine
 (9)    the irrigated acres using the GLO cadastral surveys.
(10)    That was determined by both the plats and the field
(11)    notes.  I took that acreage and multiplied it by a
(12)    consumptive use factor that's agreed upon by the USGS
(13)    and Arizona Department of Water Resources.  That's a
(14)    relatively new figure that they have all -- they've
(15)    agreed upon.  The product of that is equal to the
(16)    reduction in base flow.
(17)    BY MS. HERR-CARDILLO: 
(18)      Q.    And this is Slide 51, for the record.
(19)      A.    Slide 51.
(20)              Slide 52, I did this along Granite Creek,
(21)    Williamson Valley, Walnut Creek, using those original
(22)    surveys.
(23)              Here's an example of one of the surveys.
(24)    This is Fort Whipple right down here, and this is
(25)    Slide 53.  This is Fort Whipple.  Prescott proper is
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 (1)    just off the map here on the lower part.  At the upper
 (2)    end here there's a cultivated area, and that's where
 (3)    Watson Lake is now.  Willow Lake is over in this area.
 (4)              I have the arrows pointing at the surveyed
 (5)    channel widths.  This is interesting here.  They show
 (6)    one point where the channel is dry.  Well, this is a
 (7)    cultivated cornfield.  And I'm -- it wasn't in the
 (8)    notes, but I'm sure there's a diversion there, because
 (9)    right down here then the water started coming back in,
(10)    the wastewater.
(11)      Q.    And the fact that that's a corn -- I can't
(12)    read.  My eyes aren't that good.
(13)      A.    Cornfield.
(14)      Q.    Cornfield.  And that was something that you
(15)    learned through reviewing the notes?
(16)      A.    Yes.  You had to read the notes.  You have
(17)    to -- you can't really use these plats alone to
(18)    understand hydrology and the cultivated areas and
(19)    consumptive use and so forth.  You have to join it with
(20)    the field notes.
(21)              And it's interesting, when you do that, you
(22)    realize the precision of these maps.  They're very
(23)    precise.  I think they're roughly 3 foot by 3 foot in
(24)    their produced size.
(25)                   COMMISSIONER ALLEN: Mr. Hjalmarson,
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 (1)    what was the date of that survey?
 (2)                   THE WITNESS: It's right up here.  1871
 (3)    it was approved.  That's a good question.  Down here at
 (4)    the bottom it's not showing.  Oh, let's see.
 (5)                   Okay.  It could have been surveyed in
 (6)    1870 or so, but it was officially filed in 1871.
 (7)                   And then I didn't cover this, but the
 (8)    widths here in Fort Whipple were from another survey of
 (9)    the military base, and those were September 1875.
(10)    BY MS. HERR-CARDILLO: 
(11)      Q.    Before we move on, the dry channel that you
(12)    referred to, is that the Verde River or was that a --
(13)      A.    Oh, I'm sorry.  Good point.  Willow Creek is
(14)    over here.  No, excuse me, Granite Creek is over here.
(15)    And this is Willow Creek here.
(16)              Like I say, there's dams on both of them now.
(17)    Here's a current view.
(18)      Q.    This is Slide 54?
(19)      A.    Slide 54 of a USGS gage on Granite Creek.
(20)    What you see here is consistent with what you see in
(21)    the original land surveys.  There's nothing strikingly
(22)    different except there's less flow now.
(23)              There are reservoirs upstream of this
(24)    location, Goldwater and there's some water supply
(25)    reservoirs for the City of Prescott.
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 (1)                   COMMISSIONER ALLEN: Is that below the


 (2)    point where the City of Prescott has its sewage
 (3)    effluent holding ponds?
 (4)                   THE WITNESS: I can't answer that right
 (5)    now.  There's a major sewage below this point, but I
 (6)    can't answer that.  I don't think it is, but I'm aware
 (7)    of a sewage treatment below.
 (8)                   Okay, now we're into what I was doing.
 (9)    BY MS. HERR-CARDILLO: 
(10)      Q.    Slide 55.
(11)      A.    Slide 55.
(12)              You take these, the cultivated areas that
(13)    these surveyors defined, and you compute the area for
(14)    each one and add them up.  This comes to 1,380 acres.
(15)    You multiply it by 3.15, and you've got the acre foot
(16)    per area.  Simple as that.
(17)      Q.    So this is the same survey that you had on
(18)    the other slide?
(19)      A.    That's right.
(20)      Q.    Okay.  And it's just an example of what you
(21)    did for multiple surveys?
(22)      A.    That's right.  And the difference between
(23)    this and the previous slide is I'm showing in green the
(24)    acres of the different cultivated areas.  And then the
(25)    sum of it is shown over here on the right-hand side.
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 (1)    That's the method in a nutshell for Method 1.  You do
 (2)    this for the whole upper watershed, and you spend four
 (3)    months doing it.  But I enjoyed it, actually.
 (4)              So this is converting those acres to -- well,
 (5)    excuse me.  I did this for all the upper watersheds.
 (6)              Now, in Big Chino it was a little different.
 (7)    This is Slide 56.  This slide shows the total
 (8)    cultivated land for all the major watersheds up there,
 (9)    but I call these, you know, the Granite, Williamson
(10)    Valley, Walnut and Big Chino.  And Big Chino, a lot of
(11)    the cultivated land occurred after the federal surveys,
(12)    but long be -- but several years before statehood.  In
(13)    the late 1800s is where most of it occurred.
(14)              A lot of the activity up there was associated
(15)    with cattle and cattle feed, but there were also corn
(16)    and so forth.  At present there's a major -- they grow
(17)    a lot of carrots up in the upper end of the valley and
(18)    they try to hit the offseason down here in Phoenix, so
(19)    they have a high economic value trucking carrots down
(20)    here.
(21)              Oh, let me finish this.  On the Big Chino, in
(22)    this area, I relied heavily on what I had observed of
(23)    the area in 1964, when I was up here, and the aerial
(24)    photographs that I showed you earlier from the NRCS,
(25)    the 1940 photographs.  And like I pointed out, you put
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 (1)    those on a PowerPoint -- or excuse me.  Anyway, it's a
 (2)    photo-enhancing program.  I forget the name right now.
 (3)    Photoshop.  You put it in Photoshop and you can change
 (4)    the light and increase contrast and so forth and see
 (5)    where diversion points were and that kind of thing.
 (6)              And so I came up with an area for Big Chino
 (7)    using that method, primarily.  I used the federal
 (8)    surveys where there was information for that.  In the
 (9)    other areas it was exclusively the federal surveys.
(10)                   COMMISSIONER ALLEN: Now, this is
(11)    relative to 1940, or is this going back to pre-1900?
(12)                   THE WITNESS: This is prestatehood.
(13)                   COMMISSIONER ALLEN: Prestatehood.
(14)                   THE WITNESS: Yes, sir.  This is my
(15)    estimate of the natural flow.
(16)                   COMMISSIONER ALLEN: Is there any reason


(17)    that you didn't include the Little Chino?
(18)                   THE WITNESS: Well, I call it Granite.
(19)    Granite Creek drains Little Chino.
(20)                   COMMISSIONER ALLEN: Well, not really,


(21)    but...
(22)                   THE WITNESS: In those days, in those
(23)    days, before development -- wait.  You're thinking of
(24)    the farming area in the town of Little Chino Valley?
(25)                   COMMISSIONER ALLEN: Yes, in the town.
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 (1)                   THE WITNESS: Okay, that's
 (2)    poststatehood.
 (3)                   COMMISSIONER ALLEN: Okay that was my


 (4)    question.  I was wondering why you didn't include it.
 (5)                   THE WITNESS: The reason is the
 (6)    agricultural activity was along -- was close to Granite
 (7)    Creek.
 (8)                   COMMISSIONER ALLEN: Okay.
 (9)                   THE WITNESS: I'm sorry if I confused it
(10)    that way, but that I was --
(11)                   COMMISSIONER ALLEN: Well, Del Rio
(12)    Springs is in Little Chino, and that's the reason I
(13)    ask, and there was irrigation in that area prior, well
(14)    prior, to statehood.
(15)                   THE WITNESS: Yes, and I did throw
(16)    that -- that is under my category here of Granite.
(17)                   COMMISSIONER ALLEN: Okay.  Thank you.


(18)                   THE WITNESS: Yeah.
(19)                   I might add that at Del Rio it was a
(20)    little tricky.  There's an area there that is a
(21)    cienega, and I did not include that area in the
(22)    cultivated acreage.  So it took -- I actually went out
(23)    there and field-checked it, and another guy did, also,
(24)    for me; and I came up with a reduced area for it.
(25)                   I had that problem on -- in regard to
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 (1)    cienegas, there's cienegas in Big Chino.  In fact, Mark
 (2)    and I -- the last time I flew up there in a helicopter
 (3)    was when it was with Mark and the SRP people.  And
 (4)    there is a couple of cienegas in Big Chino that nobody
 (5)    talks about, but they're there.
 (6)                   COMMISSIONER HORTON: Mr. Chairman?


 (7)                   THE WITNESS: For cienega, there's a big
 (8)    cienega in --
 (9)                   COMMISSIONER HORTON: I've always been


(10)    confused about what a cienega is.  Would you tell me
(11)    that?
(12)                   THE WITNESS: It's basically an area
(13)    where there's artesian seepage that forms a marsh or
(14)    wet, a wet area.  And like in the San Pedro, there used
(15)    to be a whole bunch of classic ones where there were
(16)    major marshes full of tules and mosquitos and
(17)    everything else.
(18)                   I might add, as long as you're on that
(19)    subject, some of what was going on in the marshy lands
(20)    of the Verde, the Camp Verde area, basically our
(21)    cienegas adjacent to the Verde River.
(22)                   I have a good friend, Dr. Tinlin, who
(23)    owns 50 acres, and the river crosses that acreage, and
(24)    on that land is a spring.  You can go out there and see
(25)    it.  I'll take you out there and show it to you, if you
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 (1)    want.  And it's a cienega-type environment, and the
 (2)    water source is from the underlying Verde formation.
 (3)    It has nothing to do with river alluvium.  And there
 (4)    were -- the water levels have been lowered, and you see
 (5)    fewer and fewer of those, but there used to be more of
 (6)    them.  So that, I know that's a major source of some of
 (7)    the early observations.
 (8)                   Joy might be having a conniption now,
 (9)    but I'm going to say one more thing.  I was a good
(10)    friend of Dr. Byrkit's.
(11)    BY MS. HERR-CARDILLO: 
(12)      Q.    I have no control.
(13)      A.    And he was raised in Jerome and was a Ph.D.
(14)    historian.  He wrote "Forging the Copper Collar," if
(15)    you know anything about good books about settlement of
(16)    the West.  It's a classic.  And he and I were working
(17)    on a PowerPoint in some of his work when he died.
(18)              But, anyway, we formed the Verde River
(19)    Citizens Alliance together.  It's a community group in
(20)    the Verde Valley designed to educate people and
(21)    collect, pick up trash along the river.  And then we
(22)    have annual canoe rides for, basically, single-family
(23)    mothers with children, and we would offer free canoe
(24)    rides in the Dead Horse Park, Dead Horse Ranch State
(25)    Park area.  And we take them down towards the
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 (1)    Bridgeport Bridge and things like that.  We owned about
 (2)    15 canoes.
 (3)              And so, anyway, I knew Byrkit real well.  The
 (4)    reason I'm mentioning that and I'm getting a little
 (5)    windy, but Byrkit wrote about the marshes in the Camp
 (6)    Verde area.  I talked to him personally about that.
 (7)    Those did not block the river.  They were there and
 (8)    they were pretty thick, but there was a channel through
 (9)    there.
(10)                   COMMISSIONER HORTON: Mr. Chairman, this


(11)    is a total side little tale.  I was on a Committee with
(12)    Dr. Byrkit and we were putting together a trail guide.
(13)    We had an attorney from the AG's office, who happened
(14)    to be Joy.  Small world.
(15)                   DIRECTOR MEHNERT: Which Joy?
(16)                   MS. HERNBRODE: Joy Hernbrode.
(17)                   COMMISSIONER ALLEN: The one in the
(18)    back.
(19)    BY MS. HERR-CARDILLO: 
(20)      Q.    Okay, so we were on Slide 56, and you were
(21)    discussing, just to kind of summarize, so that I'm sure
(22)    we all understand, that in terms of -- in the process
(23)    of identifying the cultivated acreage for the Big
(24)    Chino, you also had to make adjustments for cienegas;
(25)    do I have that right?
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 (1)      A.    Yes, I considered the effect of cienegas.
 (2)    They did do what they call dryland farming in those
 (3)    days.  There was some experimenting with it in the Big
 (4)    Chino.  And what that means is, is you plow a cienega,
 (5)    put your crop seed in, and it grows.  So you don't
 (6)    count that, you know, and --
 (7)      Q.    Because that wouldn't have been irrigated?
 (8)      A.    That wouldn't be -- well, the effect of that
 (9)    wouldn't change the effect on the base flow of the
(10)    Verde River.
(11)      Q.    Okay.
(12)      A.    So it was -- the human activity didn't really
(13)    change the loss of water to evapotranspiration was the
(14)    assumption.
(15)      Q.    Okay.
(16)      A.    So, like I say, you had to be very careful
(17)    about it, about looking at this stuff.
(18)                   CHAIRMAN NOBLE: Joy, in order for you
(19)    to collect yourself --
(20)                   MS. HERR-CARDILLO: I'm collected.
(21)                   CHAIRMAN NOBLE: You're not connipting?


(22)                   MS. HERR-CARDILLO: I'm not connipting


(23)    at all; but if you think we should take a break, that's
(24)    fine too.
(25)                   CHAIRMAN NOBLE: Thank you very much for
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 (1)    allowing that.  15 minutes, shortly after 2:30.
 (2)                   (A recess was taken from 2:17 p.m. to
 (3)    2:36 p.m.)
 (4)                   CHAIRMAN NOBLE: Will the record please


 (5)    reflect that the Commissioners are present.
 (6)    Mr. Breedlove is not present, but Mr. Mehnert is.
 (7)                   MS. HERNBRODE: And the Commissioners
 (8)    are hydrated.
 (9)                   CHAIRMAN NOBLE: Joy, are you ready to
(10)    proceed?
(11)                   MS. HERR-CARDILLO: I am.
(12)                   CHAIRMAN NOBLE: Please.
(13)    BY MS. HERR-CARDILLO: 
(14)      Q.    Okay.  We were -- what was the previous
(15)    slide, right before we broke, if you could go back to
(16)    Slide 56?
(17)              Okay.  I just wanted to make --
(18)                   MR. HERR-CARDILLO: Gosh, this is really


(19)    loud now.  Can we turn it down a little bit?
(20)                   CHAIRMAN NOBLE: It's got a little
(21)    feedback, it's that loud.
(22)    BY MS. HERR-CARDILLO: 
(23)      Q.    Just to confirm, if somebody wants to review
(24)    your work and your calculations on the cultivated lands
(25)    and where you identified them in the plats or the
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 (1)    surveys, all of that is available in your appendices to
 (2)    your report, correct?
 (3)      A.    That's correct, in regard to the General Land
 (4)    Office survey plats, and where necessary, I made copies
 (5)    of a page or two of the field notes.
 (6)              On the Big Chino it was much more complicated
 (7)    than that.  I do show the GLO plats, but I don't show
 (8)    the detail on how I did it to the extent that I do on
 (9)    the other three areas; mostly because, like I was
(10)    explaining, using Photoshop, you can use it to see
(11)    things that you don't normally see, and it was very
(12)    hard -- reproducing that on my equipment didn't show
(13)    what I needed to show.
(14)      Q.    Okay.  Go ahead and you can go on to
(15)    Slide 57.
(16)      A.    Okay.  So what I'm doing here is I'm trying
(17)    to re-create the natural and ordinary hydrology.  In
(18)    Method 1 I'm clearly using the GLO surveys, and where I
(19)    have to use other methods, like the aerial photos that
(20)    I mentioned, I do.
(21)              Let me just read a couple of sentences from
(22)    the Hayden report, the 1940 Hayden report.  You might
(23)    notice, if you've ever read this report, it has two
(24)    Page 6's.  When I was reading this for the first time,
(25)    I can still remember I thought I already read Page 6,
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 (1)    but I didn't.  So part of both pages is the same and
 (2)    part of it is different.  But there's a comment here
 (3)    that does apply to what I was confronted with, and I'll
 (4)    read it, if you'll bear with me.
 (5)              "The fixing of dates of appropriation of
 (6)    water was a tedious and at times uncertain task,
 (7)    especially as to the older lands.  Since much of the
 (8)    land was under irrigation in the early Sixties,
 (9)    testimony of living witnesses with personal knowledge
(10)    concerning dates of original cultivation is now
(11)    indefinite or entirely lacking."
(12)              Well, that was in 1940, so the problem is
(13)    even more serious now.  So, anyway, that kind of
(14)    explains what I was facing.  And then they also discuss
(15)    the use of the surveys that I'm using.
(16)      Q.    And, I'm sorry, what was the document you
(17)    were reading from?
(18)      A.    That's the Hayden report, the 1940, and it's
(19)    on both Page 6's.  Let's see, I think I've discussed
(20)    this.
(21)              Okay, let's move on to Slide 58.  We're going
(22)    to Method 2.  Now, let me just pause for a second
(23)    before we get into it.  I realize there's some
(24)    limitations to Method 1.  I'm assuming that the
(25)    computation I made applies to the prestatehood period.
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 (1)    It was based mostly on 1971 and '82 maps.
 (2)      Q.    I'm sorry, 19?  You mean 1871.
 (3)      A.    Oh, excuse me, 1871 and 1872 maps.  I'm
 (4)    sorry.
 (5)              And as far as we know, the amount of
 (6)    cultivated land increased after that.  So I might be
 (7)    missing some, but I was satisfied with what I did.  But
 (8)    because of this, some of the limitations associated
 (9)    with this assumption, I used other methods.
(10)              So here's Method 2.  The difference between
(11)    the natural or virgin flow at the mouth of the Verde
(12)    River is 100 cfs, and the difference of the -- the
(13)    natural flow estimated by the Bureau of Reclamation in
(14)    1952 was about 751 cfs.  The average annual flow for
(15)    the entire period of record, which is over 100 years,
(16)    is 651.  The difference in that was, basically, the ET
(17)    from cultivated land in the upper watershed.
(18)              Now, it also includes other losses, including
(19)    mining of old Del Rio Springs.  The water was diverted
(20)    from Del Rio Springs to Prescott in a pipeline.  There
(21)    were railroad dams before statehood up near Seligman
(22)    and Ash Fork and so forth.
(23)              So, but what I did was just simplify it a
(24)    little bit.  Forget the mine in Jerome and forget some
(25)    of the other stuff on the upper watershed, and I used
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 (1)    this difference of 100 cfs and tried to determine what
 (2)    portion of it applied to the upper watershed, Big
 (3)    Chino, Little Chino, and so forth, and the Verde
 (4)    Valley.
 (5)              So I resorted to the Hayden report, and on
 (6)    Page 75 of the Hayden report is a summary of irrigated
 (7)    acreages for the different townships in the Verde
 (8)    Valley and the upper Verde.  And I simply took that
 (9)    information and determined the ratio between the upper
(10)    and the Verde Valley, and I came up with applying this
(11)    ratio to the 100 cfs.  I got 20 (sic) cfs was lost to
(12)    ET above the Clarkdale gage, or excuse me, above the
(13)    Paulden gage, and 72 cfs was down below.
(14)              So that's basically an independent method I
(15)    got, and those numbers are real close to the Method 1.
(16)              There were a couple of conveyance-slope
(17)    estimates made up in the upper part.  I showed those
(18)    earlier.  They were 1 foot depth, and the widths on
(19)    those were 60 feet or even maybe a little more.  I
(20)    forget exactly.
(21)              But I tried to use that information using
(22)    conveyance-slope methods, using hydraulic computations.
(23)    It was basically kind of a SWAG, a scientific wild-ass
(24)    guess, using whatever little information I had.
(25)              My result did agree with the other two
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 (1)    methods.
 (2)      Q.    So just so the record's clear, can you go
 (3)    back?  That's Slide 61?
 (4)      A.    Oh, I didn't say the number, did I?
 (5)      Q.    No.
 (6)      A.    Okay, this was Slide 59 I was talking about
 (7)    there, using that ratio.
 (8)      Q.    Thank you.  Yeah.
 (9)      A.    And then this is just a description of the
(10)    conveyance-slope.
(11)      Q.    And that's Slide 60.
(12)      A.    Slide 60, yes.
(13)              Here's one of the locations where the depth
(14)    was made, 12 inches in depth at a 66-foot width.  And
(15)    this is just shortly -- or just a short distance
(16)    downstream from Granite Creek, about a mile downstream
(17)    from Granite Creek.
(18)              By the way, for the entire area I've shown
(19)    what widths were available and what depths were
(20)    available on the survey plats.  And then here's the
(21)    field notes, and I have an arrow pointing to that depth
(22)    so you can read it for yourself.
(23)      Q.    And that slide is just a sample of -- an
(24)    example of your work, and all of the work is set forth
(25)    in the appendices?


Page 1000


 (1)      A.    That's exactly right.
 (2)              Now, here's the other one, the next township
 (3)    to the east, and this shows the location of the other
 (4)    width/depth measurement.
 (5)              I came up with 60 cfs, but I assumed a
 (6)    cross-section shape that was probably wrong.  So,
 (7)    anyway, for what it's worth, I gave it a shot, and I'm
 (8)    not going to stand behind that.  It's truly a
 (9)    scientific wild guess.  But I was pleasantly surprised
(10)    that it came in in the ballpark.
(11)              Okay, Method 1 required a considerable
(12)    effort, as it used cultivated land and hydrologic
(13)    information from the original federal land surveys.
(14)    All of the survey plats and associated field notes were
(15)    painstakingly examined.  This method is considered the
(16)    most accurate and precise of the three methods.
(17)              And you can read that for yourself.  If you
(18)    have any question, just ask.  But there's the results
(19)    of the three methods for Q90, the median, Q50, and then
(20)    at the bottom the natural or the virgin mean annual
(21)    base flow.
(22)      Q.    And that, I'm sorry, is Slide 64.
(23)              Falling down on the job here.
(24)      A.    Slide 64.
(25)              And down at the bottom, while I do include
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 (1)    the gage 5060, which is the gage below Camp Verde on
 (2)    the Verde, and then I do include the gage at the mouth,
 (3)    095100; and that 751 is the Corps of Engineers' virgin
 (4)    flow number from their 1952 -- or excuse me, Bureau of
 (5)    Reclamation 1952 report.
 (6)              Okay, I took the results of those three
 (7)    methods and simply added it -- this is Slide 65.  I
 (8)    simply added it to the existing USGS base flow along
 (9)    the upper Verde River.
(10)              Now, I didn't explain this specifically, but
(11)    as you can tell, I did analyze what was going on in the
(12)    upper end, and I thought the way to start this study
(13)    was at Sullivan Lake.  I made the judgment that above
(14)    Sullivan Lake, for that 3-mile stretch that I
(15)    previously mentioned, it was not navigable.
(16)              So that's just simply adding the amount I
(17)    computed to the existing.  And these are the results
(18)    for the upper reach, the Q90, the Q50, and the mean
(19)    annual.  At the Paulden gage, 54 cfs for Q90, 60 cfs
(20)    for the median, and 80 cfs for the mean annual.
(21)              Now, what's really of important here, I'll
(22)    say it again, is we're really looking at the limiting
(23)    flow characteristic for navigability on the Verde is
(24)    the base flow, and you have to start looking at the
(25)    median and below and usually below.
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 (1)              I'll let you read that for yourself.
 (2)      Q.    That's Slide 67.
 (3)      A.    67, yes.
 (4)              Now, the base flow for Freethey and Anderson
 (5)    is for natural conditions, and so this Method 1, 2, and
 (6)    3 don't really apply to that.  That information was
 (7)    already available.
 (8)              Okay, so we go to the middle and lower reach.
 (9)    The base runoff of the lower reach is simply computed
(10)    by adding the 100 cfs difference between the virgin
(11)    average annual runoff and the gaged average annual
(12)    runoff at 095100, and that's at the mouth.
(13)      Q.    So this is for that portion of the river you
(14)    didn't do the detailed analysis.  This is for the more
(15)    general analysis below the --
(16)      A.    That's right.  I'm switching to that.
(17)              Okay.  So below the Clarkdale gage, which is
(18)    basically downstream of all the cultivated land --
(19)    there is some other cultivated land there, but it's not
(20)    significant.  Below there I just simply added 100 cfs
(21)    to the base flow from the USGS report Hydrologic
(22)    Atlas 664.
(23)      Q.    And that 100 cfs difference, refresh our
(24)    memory; where did that come from?
(25)      A.    That's the difference between the Bureau of
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 (1)    Reclamation's virgin flow from their 1952 report and
 (2)    the long-term average -- mean annual runoff for the
 (3)    period of record at the mouth of the Verde.
 (4)              So there's a reach there where the 100 cfs
 (5)    it's a constant addition to the flow in my method.
 (6)      Q.    Okay.
 (7)      A.    Now, you distributed the 28 cfs across the
 (8)    Verde Valley to the Camp Verde gage, so I went from 28
 (9)    to 100, really, or you distributed the 72 cfs across
(10)    that.  So I think I just explained what's on this
(11)    slide.
(12)      Q.    And that's Slide 69.
(13)      A.    69.
(14)              Let me show you the result, and it might make
(15)    more sense.
(16)              So here we are at Sullivan Dam.  Looking at
(17)    the average annual runoff, it shows a fairly constant
(18)    to Perkinsville, but yet there's a slight drop there.
(19)    There is some underflow that occurs as the Verde River
(20)    flows across Perkinsville.  It's a big alluvial pocket,
(21)    and their flow does disappear and then it reappears a
(22)    short distance downstream.  Right upstream of Mormon
(23)    Pocket, there's some big springs in there that head at
(24)    Bill Williams Fountain.  The geochemistry analysis,
(25)    isotopes and so forth shows that water is very old,


Page 1004


 (1)    been in the ground a long time, and it originated at a
 (2)    very high elevation, which had to be Bill Williams.
 (3)              I'm sorry for saying that.  I wanted to keep
 (4)    this simple.  I didn't want to get carried away too far
 (5)    on that stuff, but...
 (6)      Q.    So I'm not sure I got that on record that
 (7)    it's Slide 70 we're referring to or looking at now.
 (8)      A.    Yeah, this is Slide 70, and it shows the flow
 (9)    of the Verde that I've computed, the natural flow.  And
(10)    it shows the average annual all along the Verde from
(11)    Sullivan Lake all the way to the mouth.  It shows the
(12)    median and the base.
(13)              There's also a little blue line here that was
(14)    from a USGS study, but that's not natural.  That's not
(15)    a natural condition that they show.  But I gave the
(16)    reference to that, so if you want to compare what I've
(17)    done to theirs and see the difference, you're certainly
(18)    welcome to do it.
(19)              So at any rate, that's what I came up with.
(20)    I might add at this point there's a recent USGS study
(21)    done in 2005, and they came up with the same numbers
(22)    I'm showing here.  They came up with the same amount
(23)    of flow.  They computed a hundred cfs change in the
(24)    base flow down to the mouth.  I don't have that
(25)    reference handy, but anyway, it's there, it's in my
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 (1)    report.
 (2)      Q.    It's in your sources of your report?
 (3)      A.    It's in the addendum.
 (4)      Q.    Okay.
 (5)      A.    I discuss that in the addendum.  I started
 (6)    out by saying, hey, this is interesting; look at this.
 (7)    What I did matches exactly what they've shown for 2005.
 (8)              Okay, this is -- I'm just adding a little
 (9)    information to what we've been discussing.  These are
(10)    flow duration curves for the Verde below Camp Verde.
(11)      Q.    And just to make the record clear, this is
(12)    now one of those additional slides, so in the handout
(13)    that we handed out this morning it's 125.  Go ahead.
(14)      A.    Okay.  This shows several annual flow
(15)    duration curves.  I don't think anybody has shown an
(16)    annual one yet, but you can have a flow duration curve
(17)    for a period of record that defines what you consider
(18)    as natural and ordinary, or you can look at a group of
(19)    annual ones and get a different perspective of what you
(20)    might perceive as natural and ordinary.
(21)              But the point I'm making with these is
(22)    there's been a discussion that, well, during wet years
(23)    you lose sight of what navigability is.  You lose sight
(24)    of your ability to assess what is really ordinary.
(25)              Well, look at what happens here.  Here's real
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 (1)    data.  And all I did was take the annual daily flows
 (2)    from the USGS records.  You simply sort them and rank
 (3)    them.  You have the ordinate and abscissa of the plot
 (4)    here when you do that.  You sort them and rank them.
 (5)    There it is.
 (6)              So it's real simple.  It's not a pure
 (7)    statistical method, but it's close enough for what we
 (8)    did.  And -- okay, that's all I need to say about that
 (9)    about.
(10)              But the point here is look at these different
(11)    annual flow duration curves, and what do you see?  They
(12)    all come down to very similar base flow.  Down at Q90
(13)    there's hardly any difference, whether it's what you
(14)    call a wet year or a dry year.
(15)              What does that tell you?  Well, one of the
(16)    main things it tells you is the springs have very large
(17)    source areas.  The Big Chino springs at the upper end
(18)    that give birth to the Verde River have water down
(19)    there that the USGS has dated -- Fred Robertson dated
(20)    in his professional paper, the 492 series, over 5,000
(21)    years old.
(22)              So you have water, you know, being transient,
(23)    but there's a lot of it that's been down there a long
(24)    time.  And what it means is it's steady.  There's a
(25)    steady discharge there.  And if you start trying to do
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 (1)    annual modeling and stuff, you know, using tree rings
 (2)    and so forth, you get yourself all screwed up doing
 (3)    that, because this is independent of what's happening
 (4)    during the year.  This is a reflection of what's been
 (5)    happening over the last hundreds, thousands of years.
 (6)              So the same thing applies to summer/spring in
 (7)    Sycamore Canyon just above the Clarkdale gage.  Fossil
 (8)    Creek is an excellent example.  It discharges from an
 (9)    aquifer formation under the Mogollon Rim.  The source
(10)    over there is huge.  It goes way back.  And right now
(11)    Fossil Creek's running about 40 cfs.  You can -- you
(12)    can't guarantee, like Fuller was talking about this
(13)    morning, but you can do a pretty good job of telling
(14)    somebody what the flow is there.
(15)              And so there's many springs like that.  There
(16)    are a large number of springs that are recharged by
(17)    annual rainfall and so forth.  But there's some big
(18)    ones there, huge source down there.
(19)      Q.    And before we leave this slide, you point out
(20)    the big arrow there.
(21)      A.    My study, the most important figure to me is
(22)    the Q90.  And my study shows that I used 134 cfs for
(23)    Q90, and you can see the data here.  All of those are
(24)    greater.  So if I'm saying, hey, this was navigable and
(25)    I was going to be a little biased, you would think I
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 (1)    would be biased on the other side.
 (2)              I left it this way.  I didn't change a thing.
 (3)    The method I used, like I said, is based primarily on
 (4)    Hydrologic Atlas 664, and it gives the smaller number.
 (5)              But here's what's going on, in my mind.  One
 (6)    of the reasons for the Hayden report and the early
 (7)    Turney report and the subsequent other one.  What's his
 (8)    name?  Anyway, the 1914 guy.  People would come up from
 (9)    the Salt River Valley and look at what's going on in
(10)    the Verde Valley and wonder why they weren't getting
(11)    the base flow they wanted for their irrigation.
(12)              So they would come up there, and they
(13)    measured everything and so forth and so on.  One of the
(14)    things they noticed, and they wrote a real nasty
(15)    article, I think in The Arizona Republic, about this,
(16)    expressing what they -- expressing their opinion of
(17)    what they thought of irrigation practices in the Verde
(18)    Valley.
(19)      Q.    And this was many, many years ago?
(20)      A.    This is many years.  This is in 1901.
(21)      Q.    Okay.
(22)      A.    In 1901 they did this, and they were saying
(23)    they're applying much too much water to their land.
(24)    They're diverting, you know, in Woods Ditch.
(25)              And, by the way, Woods Ditch ran -- I had a
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 (1)    25-foot easement across my land for the Woods Ditch.
 (2)    It ran right across my backyard.  So I know a lot about
 (3)    Woods Ditch.
 (4)              But, anyway, they were saying they're
 (5)    applying much too much water to their land.  So what
 (6)    they did is -- they were right.  They were building up
 (7)    big mounds of water underneath the land adjacent to the
 (8)    river, and then when the irrigation season would stop,
 (9)    this came out of storage back to the river.  So what
(10)    you have is a human impact here that for part of the
(11)    year increased the base flow.
(12)              You follow?  So that's why I left my number
(13)    the same way.  I think my number is a better estimate
(14)    of the long-term -- or of the natural and ordinary.
(15)              Here it is down at the mouth, the same
(16)    approach.
(17)      Q.    And this is Slide 126.
(18)      A.    Handout Slide 126, yes, ma'am.
(19)              This 1905, I think that's the maximum year of
(20)    record.  I forgot about the '93 flood, but that's
(21)    either the first or the second largest annual runoff
(22)    for the period of record.  2,516 cfs average, about
(23)    four times, over -- you know, many, several times more
(24)    than the annual average.  Well, here's the 751 for the
(25)    Bureau, so over three times that amount.
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 (1)              And you can see even for that year, when you
 (2)    start getting down here to the base flow, there's a
 (3)    sameness occurring.  So there is a difference, but it's
 (4)    nothing like the difference over here, you know, at Q10
 (5)    or Q20.
 (6)              So we have had discussions about seasonality
 (7)    and can you guarantee there's so much flow there and so
 (8)    forth, all that kind of stuff.  And when you look at
 (9)    this, it's really not that important.
(10)              Also, when you start nailing down discharges
(11)    and you're looking at susceptibility to navigation,
(12)    when you nail down a discharge, you have something in
(13)    your mind.  You have some kind of craft in mind or some
(14)    kind of economic activity.  And I think that's the
(15)    wrong way to look at that.
(16)              So all you're looking at doing here, all I'm
(17)    doing, is looking at the susceptibility in general, is
(18)    this susceptible.  And I don't go to the next step
(19)    where I start looking specifically at a particular
(20)    activity or whatever.
(21)      Q.    Okay.  So now we're onto Slide 71, back to
(22)    the original PowerPoint.
(23)      A.    Okay, this is the information I used for the
(24)    hydraulics and channel geometry.
(25)      Q.    So this is sort of the second step in your
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 (1)    process?
 (2)      A.    This is step -- yes.  We got the hydrology
 (3)    that I'm reasonably satisfied with, and I'm going to
 (4)    the next step.
 (5)              Let me just digress real quickly here.  When
 (6)    I started this out, this slideshow out, I showed you a
 (7)    slide of the federal land surveys and I showed you the
 (8)    depths.  Those are average depths that those guys were
 (9)    measuring or they were the average -- one set of those
(10)    numbers is the average for about a 250-foot width of
(11)    the main channel.
(12)              And I could have almost stopped this study at
(13)    that point.  That tells me a lot about navigability.  I
(14)    didn't really need -- in my mind, I didn't really need
(15)    to go any further.  But I did.  I'm curious.
(16)              So the simple way to think of the Verde is
(17)    it's an active sinuous river that resides within recent
(18)    sediments and boulder rock and resides in an old
(19)    sinuous canyon.  So it's kind of sinuous within sinuous
(20)    in some areas, especially the upper end.
(21)      Q.    So moving to Slide 73.
(22)      A.    A summary of a detailed assessment of the
(23)    upper part, and the lower part follows.  So here's the
(24)    upper part.  This is from Wirt's report.  She was my
(25)    colleague.  This is Slide 74.  She was my colleague on
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 (1)    the first study that started a lot of attention on this
 (2)    area.  We produced that one on the source waters of the
 (3)    Verde.  She got killed in a kayak accident in Colorado
 (4)    in real serious high flow.
 (5)              Anyway, here's the slide.  It shows the
 (6)    different springs and so forth, but I don't think we
 (7)    need to spend much time with that.
 (8)              Now, I used the Forest Service report.  Now,
 (9)    this is --
(10)      Q.    That's Slide 75.
(11)      A.    Slide 75.
(12)              This is the Rosgen stream classification
(13)    system that a lot of federal agencies are using now,
(14)    and this is based on 105 cross-sections and a very
(15)    detailed study the U.S. Forest Service did on the upper
(16)    Verde, and it just shows the types of sinuosity that
(17)    you can expect up there.  Most of it is in this
(18)    C diagram.
(19)              Of importance here is Item DA.  You could
(20)    call that braided.  It's not that.  Everyone they show
(21)    is -- and the classification goes on in the braided
(22)    channels and so forth.  This is just one part of the
(23)    Rosgen classification system.
(24)      Q.    And these classifications here that -- where
(25)    you have assigned a percentage to each of the
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 (1)    various --
 (2)      A.    I assigned the percentage, but that's
 (3)    directly from their publication.  I just took the
 (4)    numbers and put them on here so it would make a better
 (5)    slide.
 (6)      Q.    Oh, okay.  So they are the ones that actually
 (7)    determined --
 (8)      A.    They determined everything you're seeing
 (9)    here.
(10)      Q.    Okay.
(11)      A.    Yes.  I've talked extensively with Dr. Neary
(12)    about this report and Al Medina.  Al Medina and I were
(13)    pretty good friends many years ago when I was with the
(14)    USGS.
(15)              This is just another view in the upper area
(16)    that just shows this tributary stream coming in.
(17)    Here's a boulder pile from a flood or flow dumped in
(18)    the Verde, and that forms a riffle.  You know, a little
(19)    riffle, there it is.
(20)      Q.    And that's Slide 76.
(21)      A.    76.
(22)              This just to show what's going on up there.
(23)    There's some big boulders in that channel.  They roll
(24)    off the hillsides and are too big to be carried away,
(25)    or they might move a little bit during a huge flood,
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 (1)    but they're still there.
 (2)              They do, you know, have a benefit, like I
 (3)    said earlier.  They do cause deeper flow.  But this
 (4)    particular thing might be a little dicey to go through.
 (5)              I'm not just showing the good stuff here.
 (6)    I'm trying to give you an honest impression of what's
 (7)    really up there.  Like what I just showed you would be
 (8)    a little rough, even in a canoe, for me.
 (9)      Q.    And that was Slide 77.
(10)      A.    Yeah, this is 77.
(11)      Q.    And now we're moving on to --
(12)      A.    This is 78.
(13)              This may be just a little beyond where we
(14)    need to go here, but you're involved in energy it takes
(15)    to move this course of material, and shear forces and
(16)    so forth are involved in shaping the channel and moving
(17)    this material down the river.
(18)              The rate of the sediment discharge is kind of
(19)    obvious.  It's less during base flow than it is during
(20)    direct runoff.  But base flow does form the shape of
(21)    the channel.  Base flow occurs over a much longer
(22)    period.  So a particular discharge may have a lot less
(23)    energy, but when you add/sum it all up over a long
(24)    period, it can have a large total energy relative to a
(25)    flood.  However, the energy involved in a major flood
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 (1)    overwhelms the energy associated with base flow.
 (2)      Q.    Okay, Slide 79.
 (3)      A.    We're at 79.  Okay, we have these channel
 (4)    widths, a lot of channel widths, or cross-sections with
 (5)    channel widths and measured discharge.
 (6)              The Forest Service is heavily involved, the
 (7)    Sierra Club.  I've used some of their information.
 (8)    They were trained by a USGS employee, this group of
 (9)    energetic Sierra Club people in Prescott.  So they love
(10)    to go out there and experience nature and measure the
(11)    water.
(12)      Q.    Is that the Water Sentinels program?
(13)      A.    It might be.  Yes, it's like that.  Yes.
(14)              And the USGS has turned over a series of
(15)    unpublished measurements to me.  So we have many
(16)    measurements.
(17)              I think you can read that.
(18)              So there's a lot of hydraulic information
(19)    available.  So these are just photographs of -- here's
(20)    the USGS standing in whatever you call this.  They're
(21)    kind of out standing in the stream.
(22)      Q.    Slide 80.
(23)      A.    Slide 80.
(24)              This is pretty low flow at this time.  It's
(25)    Mile 17.9.  This is a summary of their measurements
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 (1)    with the miles there on the left.
 (2)              This is a U.S. Forest Service cross-section.
 (3)    Like I said, 108 cross-sections that were available.
 (4)    This is one they furnished me.  So they surveyed the
 (5)    cross-section of the whole river, including the
 (6)    floodplain and so forth.  They also measured the
 (7)    discharge.  And they have a detailed cross-section of
 (8)    widths and depths of where they made their quaternary
 (9)    measurement.
(10)              So this was invaluable information for my
(11)    assessment.  I greatly appreciate them turning this
(12)    stuff over to me.
(13)              And there's the results of my computation.  I
(14)    used hydraulic methods to do --
(15)      Q.    This is Slide 83?
(16)      A.    This is Slide 83, yes.
(17)      Q.    Sorry.
(18)      A.    I'm sorry.  I get wrapped up.  I like this
(19)    stuff.  I get wrapped up in it.
(20)              This is using hydraulic methods that include
(21)    the Manning equation and just simple velocity-area.  If
(22)    a cross-section's been surveyed in a pool and you're
(23)    trying to use Manning, you're going to fool yourself
(24)    and everybody else.  So you have to resort to other
(25)    methods, and so you can play with it in different ways.
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 (1)              In my report I show how you can use the
 (2)    Manning equation by assuming the n-value and the slope
 (3)    are the constant, and then -- so you can compute that
 (4)    constant for the measured discharge and then assume
 (5)    that applies to the higher flows.
 (6)              So you take all those methods and blend them
 (7)    together to come up with my result.
 (8)              So this is from the Sierra Club, just a
 (9)    sample of how I used their information.  The same kind
(10)    of methodology.  Here's Sierra Club people out there.
(11)      Q.    If we can just go back to --
(12)      A.    Oh, I'm sorry.
(13)      Q.    -- Slide 54.
(14)      A.    That's 84, yeah.  There I go again.
(15)              Okay, I'm at 85 now.
(16)      Q.    It's 84.  I'm sorry, I misspoke.  So now
(17)    moving on to Slide 85.
(18)      A.    Slide 85.
(19)              So this is this group from Prescott.  They
(20)    come out there.  Now, they are trained to do this, and
(21)    I've reviewed some of their stuff, talked to their
(22)    leader a little bit.  I'll be real honest.  They had
(23)    some measurements where more than 10 percent of the
(24)    discharge was measured in one section.  And USGS
(25)    standards are not to have more than 5 percent.
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 (1)              So I noticed a couple little things that
 (2)    weren't quite right, but instead of being within
 (3)    5 percent, it might be within 8 percent of the true
 (4)    discharge; it's that kind of thing.  But, anyway,
 (5)    they're doing something useful.
 (6)      Q.    But then you didn't rely exclusively on the
 (7)    Sierra Club measurements?
 (8)      A.    No.  I'm relying on all of this information.
 (9)    The primary -- well, the Sierra Club was at the bottom
(10)    of my list.  I trusted the USGS and the Forest Service
(11)    more than I did the Sierra Club, but don't tell them
(12)    that.
(13)      Q.    You just did.
(14)      A.    I appreciate them turning this information
(15)    over to me.  They didn't bring it to me.  I asked them
(16)    for it.
(17)              So this is the Salt River Project gage that I
(18)    showed you earlier.
(19)      Q.    This being Slide 85.
(20)      A.    Yeah, that was 85.
(21)      Q.    Okay.
(22)      A.    Now I'm on 86.
(23)              So this just shows you what the Sierra Club
(24)    gave me at these different miles.  These are the
(25)    measurements, the discharge and the width that they
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 (1)    gave me.
 (2)              Now we get into something interesting, the
 (3)    land surveys.  I took a look at all the land surveys
 (4)    all down that reach.  And if you notice here at Mile 0
 (5)    that's Sullivan Lake, I'm including some measures of
 (6)    widths of flow at the time of the surveys.  And that's
 (7)    the area that I told you about above the present
 (8)    Sullivan Lake Dam for about 3 miles up there.  And it
 (9)    was, you know, over 60 feet wide up there.  So there
(10)    was some water up there.
(11)              But here's the result of all those surveys.
(12)    The mean width of 60, and then you get down below
(13)    Mormon Pocket, and it's up there over 80.
(14)      Q.    And, again, just to clarify, these federal
(15)    land surveys were performed in 1870 and 1871?
(16)      A.    That's right.  Well, they were -- let's just
(17)    say, in general, they're applied before statehood.
(18)      Q.    Okay.
(19)      A.    There are a couple that are kind of recent in
(20)    there.
(21)              Okay, that's right, and that's a good point.
(22)    I missed that.  I'm sorry.  All that other stuff is
(23)    recent, obviously; and this is the prestatehood.  This
(24)    is not natural.  I'm not saying it's natural.  There
(25)    were diversions occurring when these were made.  Let's
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 (1)    just say it's probably more natural than it is now.
 (2)      Q.    And I'm not sure it got in the record, but
 (3)    those federal land survey widths was Slide 87.  And now
 (4)    we're moving on to Slide 88.
 (5)      A.    Slide 88.
 (6)              This shows all the surveys.  This shows the
 (7)    channel width for all the surveys.  And I think
 (8)    everybody in the room can notice there's something
 (9)    really interesting here.  The early surveys, the land
(10)    surveys, are wider.  The channel is wider in those than
(11)    all the recent stuff.
(12)              So when you have more flow, you have more
(13)    depth and you have more width.  Like I said earlier,
(14)    Pearthree and I agree that there hasn't been a
(15)    significant change in the channel up in that area,
(16)    because it's hard rock and has been trying to erode,
(17)    but it's being resisted.
(18)              So this supports -- to me, this supports my
(19)    computation of more base flow in Methods 1, 2, and 3.
(20)              Here's just another way of looking at it, and
(21)    the way -- what these channel widths mean that I have
(22)    here, where I have an estimated natural width here
(23)    shown in green, it's like saying I think the base flow
(24)    in the upper Verde was more than 3 foot, the Q90 and
(25)    base flow was more than 3 foot.
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 (1)              So you can say the same thing about width.  I
 (2)    can say here, well, generally speaking, the width is
 (3)    going to be more than, you know, this 35 feet, or
 (4)    whatever that I have here.  So that's how you use that.
 (5)    It's not really necessary to show that.  Width isn't
 (6)    really an issue here on navigability, in my opinion.
 (7)              So here's the result of some computations
 (8)    that show that.
 (9)      Q.    This is Slide 90.
(10)      A.    Slide 90, yes.
(11)              So these show my depths for mean annual, the
(12)    median, and the Q90.  Some of these are riffles and
(13)    some are pools.
(14)              Now, there's another thing going on here
(15)    while we're looking at this.  When you look at current
(16)    meter measurements made along the river, like this set
(17)    that I'm showing you here or have been showing you,
(18)    there's a strong tendency or bias to make those current
(19)    meter measurements where the flow are shallow.
(20)              When you have a 5-foot deep pool, and there's
(21)    plenty of those up here, you're not going to make a
(22)    wading measurement in a 5-foot deep pool.  So you're
(23)    going to be measuring where it's shallow.  So these
(24)    measurements that I'm showing you are biased towards
(25)    being shallow.
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 (1)      Q.    In that sentence, when you say that, are you
 (2)    talking about the human being that decides where to
 (3)    place the measurement?
 (4)      A.    Yes.  Yes, I am.
 (5)      Q.    Okay.
 (6)      A.    Well, and I say miscellaneous because they're
 (7)    not made at a gage.  They're made at a miscellaneous
 (8)    site.  Now, the Forest Service study, it wasn't really
 (9)    miscellaneous.  The Forest Service was in there to
(10)    define the geomorphology or morphology of that river
(11)    using the Rosgen methods that, like I said, many
(12)    federal agencies use now.  So, and you can kind of
(13)    think of Rosgen as a standard way of doing things.
(14)              The problem with Rosgen -- and I'll just add
(15)    this a little bit.  The problem with doing a standard
(16)    method on rivers is each river is kind of unique.  But
(17)    it does get you centered in the general, you know,
(18)    sameness of looking at the river.  There's some real
(19)    top scientists that kind of -- well, they kind of nod
(20)    and move on.
(21)              So most of the Verde is pools.  We've already
(22)    been discussing that.  Jon Fuller nailed that down real
(23)    good.
(24)      Q.    Okay.  So this is Slide 91 we're on now.
(25)      A.    91.
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 (1)              So I'm saying here that the upper Verde
 (2)    River, I think it is at least 3 foot deep 90 percent of
 (3)    the time.  And the base flow, you know, at 95 percent
 (4)    of the time wasn't a whole lot different than that.
 (5)    It's pretty flat.  I've shown you all that.  It just
 (6)    kind of goes down and becomes rather constant.
 (7)              So I think there's also been discussion that
 (8)    if you're using small watercraft, which is kind of what
 (9)    this matches, you would probably be using canoes and
(10)    kayaks, like's been discussed.  And some of the expert
(11)    river guys have mentioned that this -- you know, they
(12)    follow the thalweg or the line of maximum depth.  And
(13)    when you're working with a canoe or kayak, the maximum
(14)    depth applies very well.
(15)              If you're towing a 10-foot wide raft or
(16)    something, then the main depth, maybe, of the main
(17)    channel might start having some meaning.  But for small
(18)    watercraft I think the thalweg applies very well, or
(19)    the maximum depth.
(20)              Okay, I think I've -- this is Slide 92.  This
(21)    is kind of a summary.  I think I've shown this.  I
(22)    don't think I need to -- we don't need to spend much
(23)    time on that.
(24)              Now, this kind of summarizes everything.
(25)      Q.    Slide 93.


Page 1024


 (1)      A.    93, yeah.
 (2)              It shows four basic conditions there; your
 (3)    pools, and a little higher flow at the Paulden gage on
 (4)    Slide B, and then kind of a riffly area.  It's not a
 (5)    pool, it's not a riffle kind of area.  And then Slide D
 (6)    is where the flow actually passes through critical.
 (7)              I, as a hydraulic engineer, I look at things
 (8)    a little differently than a river-runner.  That's a
 (9)    riffle, a small riffle there.  The water or the flow
(10)    passes through, becomes supercritical, then there's a
(11)    little jump below where it goes back into subcritical
(12)    flow.
(13)              Okay, the lower part.
(14)      Q.    So what we just went through on hydrology --
(15)    no, not the hydrology; the hydraulics --
(16)      A.    Hydraulic.
(17)      Q.    -- was the upper portion?
(18)      A.    That's the upper.
(19)      Q.    And now we're going to tackle the Clarkdale
(20)    gage to the mouth?
(21)      A.    Yeah, we're downstream of the Clarkdale gage
(22)    to the mouth.  Well, kind of.  Let's look at the reach
(23)    to the upper end of Horseshoe Reservoir.
(24)              So I relied heavily on Dr. Pearthree on this
(25)    assessment.  He's been down along this channel.
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 (1)    There's parts of this channel in here I haven't been
 (2)    on, in that Wild and Scenic area.
 (3)              In regard to my familiarity with this river,
 (4)    I have not run the whole thing.  I've boated the upper
 (5)    part, like I explained earlier with the kids, Verde
 (6)    River Days and stuff.  I had a little rowboat back I
 (7)    made in high school, which we used, my brothers and I
 (8)    used that on the river and Watson Lake and whatever.
 (9)              But I have over 400 hours in helicopters over
(10)    the river for a long period of time, mostly on the
(11)    lower part below East Verde River.  But, anyway, so
(12)    I've seen the whole river a lot.  The last time I was
(13)    in a helicopter, I was with Mark.  They gave me a free
(14)    ride, put Mark in the back seat.  Anyway.
(15)              So the channel appears to be about the same
(16)    as it used to be upstream of Horseshoe Dam.
(17)      Q.    And that's Slide 94.
(18)      A.    94.
(19)      Q.    Moving on to Slide 95.
(20)      A.    95.
(21)              This behaves like a typical natural channel
(22)    that migrates laterally by erosion of one bank and
(23)    filling in behind it.  The channel can move around, but
(24)    the basic shape of the channel, the size and shape,
(25)    remains about the same.  This is classic movement of a
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 (1)    meandering single change in erodible material.
 (2)              So the form of it, the shape of it, is pretty
 (3)    stable, but it might be 20 feet over there, you know,
 (4)    in a couple of years after a big flow.
 (5)              So a single well-defined channel.
 (6)      Q.    We're now on 96.
 (7)      A.    96, yes.
 (8)              So it was that way after the floods of 1891
 (9)    and 1993.  Those were two very big floods.  So they
(10)    didn't have a whole lot of effect on it.  They did move
(11)    it laterally.
(12)              So downstream of Horseshoe nearly, you know,
(13)    all the flow is controlled by both of the reservoirs,
(14)    and there are some braided reaches.  Jon Fuller, you
(15)    know, thoroughly discussed that one at the sand and
(16)    gravel operation.
(17)              And I don't consider those quite
(18)    representative of the natural channel, but I don't
(19)    notice -- I haven't noticed a major change.  But one of
(20)    the things I've noticed is lack of grass on the banks.
(21)    They've been able to establish trees down there, but
(22)    the channel looks a little wider and shallower than
(23)    what I would expect.  But, anyway, it's a little
(24)    different than the natural channel.  I wouldn't say
(25)    it's a major, you know, a real large difference, but
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 (1)    there is a difference down there.
 (2)      Q.    So that was Slide 97.
 (3)      A.    That's Slide 97.
 (4)              And what this means to me is I rely heavily
 (5)    on the measured depths by the federal surveyors.  You
 (6)    start trying to play with rating curves and stuff at
 (7)    the gage down below Bartlett, I think you're kind of
 (8)    fooling yourself.  I did some of that, but I think I
 (9)    have much more confidence in the land surveyors'
(10)    information.
(11)      Q.    And, again, just to be clear, the land
(12)    surveyor information, that's from prestatehood?
(13)      A.    That's prestatehood, yes.  Prestatehood,
(14)    yeah.
(15)              With this thought in mind, not relying too
(16)    much on these rating curves, I showed them in a very
(17)    small scale so they're intentionally hard to read.  I
(18)    just am trying to convey a general idea there.
(19)      Q.    And this is Slide 98.
(20)      A.    This is Slide 98.
(21)              And there is general agreement there with the
(22)    land surveyors.  There's not something where you would
(23)    say, golly, they're greatly different; but there is
(24)    some similarity.
(25)              So I'll let you read that.  I've done enough
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 (1)    talking here, I think.
 (2)      Q.    That's Slide 99.
 (3)      A.    99, yes.
 (4)              One of the things that's happened in the
 (5)    lower part is the finer sediments have been trapped
 (6)    behind the dams.  And we all know that -- you know, all
 (7)    of us know the term soil texture.  You can feel whether
 (8)    a soil is sandy or clay or whatever.  You just pick it
 (9)    up, damp soil in your hand.
(10)              So soil is basically formed of sand, silt,
(11)    and clay, and the texture is determined by the relative
(12)    percentage of age.  Well, they're missing sand, silt,
(13)    and clay down there.  You can see it all behind
(14)    Horseshoe Dam.
(15)              So that's one of the problems that's
(16)    occurring there in regard to forming a natural channel.
(17)    I don't think it will happen.  There is some
(18)    contribution from the side tributaries, but most of the
(19)    soil-building material is missing.
(20)      Q.    Moving, on Slide 100.
(21)      A.    100, yeah.  The federal surveys indicate a
(22)    fairly deep base flow and a rather wide channel, with a
(23)    few sand islands in the lower Verde.  There are
(24)    sandbars.  During high flow they get -- on the
(25)    floodplains it's pretty sandy in there, and you get
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 (1)    bars and so forth.  The depth of base flow is typically
 (2)    3 foot, at least 3 foot.
 (3)      Q.    And that, again, this information on
 (4)    Slide 100, is based on federal surveys; that's what the
 (5)    federal surveys are telling you?
 (6)      A.    It's based almost totally, that opinion is
 (7)    based almost totally on those surveys.
 (8)      Q.    Okay.  And I just want to highlight on that
 (9)    Slide 100, you note that even at that time those
(10)    surveys were performed, there was some depletion in the
(11)    natural flow due to irrigation and mining diversions?
(12)      A.    That's right.  In fact, when I started this
(13)    talk, I showed large amounts of cultivated land up
(14)    there that was being irrigated that water -- where that
(15)    water would have come down here, and it's not there.
(16)                   CHAIRMAN NOBLE: Joy, it appears we're
(17)    moving into a different section of the slides.
(18)                   MS. HERR-CARDILLO: You read my mind.


(19)                   CHAIRMAN NOBLE: Could we take a break


(20)    now?
(21)                   MS. HERR-CARDILLO: Absolutely.
(22)                   CHAIRMAN NOBLE: 15 minutes.  Let's go
(23)    off and come back in at 3:50.
(24)                   (A recess was taken from 3:37 p.m. to
(25)    3:56 p.m.)
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 (1)                   CHAIRMAN NOBLE: Please show the
 (2)    presence of the three Commissioners.
 (3)                   And, Joy, you may proceed.
 (4)                   MS. HERR-CARDILLO: Okay.
 (5)    BY MS. HERR-CARDILLO: 
 (6)      Q.    Mr. Hjalmarson, when we took our break, you
 (7)    were just about to start on Slide 101.
 (8)      A.    Okay, I think we've already covered this,
 (9)    actually; but this is where Foster in 1877, this is
(10)    back up in the Verde Valley, where he made the comment
(11)    in his general summary that for the survey -- over here
(12)    I have the little marker under the 3 foot -- he says
(13)    the average depth was 3 foot for the township, and
(14)    there was about 10 miles of river in that township.
(15)      Q.    Okay.  And then moving on to Slide 102.
(16)      A.    102.
(17)              Okay, here's a sample down in township 4
(18)    north, range 7 east, and an observation of a 5-foot
(19)    depth.  And this was not base flow.  There was some
(20)    direct runoff there.  I don't know how much.
(21)      Q.    Okay.  And when was that observation made?
(22)    Can you even read that?
(23)      A.    That was in April.  April and May was -- no,
(24)    excuse me, I'm on the wrong slide.  I went back too
(25)    far.
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 (1)              February 1911.  That's the date there.  There
 (2)    is gage record there, but I remember looking at that
 (3)    and I couldn't quite figure out, but I think the flow
 (4)    was changing in there a little bit, but it was direct
 (5)    runoff.
 (6)      Q.    Okay.
 (7)      A.    I did check records on all this stuff when
 (8)    they were available.
 (9)      Q.    Okay.  And is there more in-depth discussion
(10)    of those sources and sources similar to those in the
(11)    report itself, in the appendices?
(12)      A.    There's a lot more, yes.  Like I said, yeah,
(13)    this is a kind of a general overview or summary of what
(14)    I did.
(15)      Q.    Okay.
(16)      A.    And I thought we discussed this a little bit,
(17)    but this is where we have those --
(18)      Q.    Slide 103.
(19)      A.    Slide 103.
(20)              We have a whole series of average depth
(21)    measurements by the federal land surveyors, and this is
(22)    along the Verde throughout the total township, and they
(23)    specifically said this was in the main channel, which
(24)    was, they said, 250 foot wide.
(25)              So based on this information and what I know
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 (1)    about channels, I estimate that the maximum depths
 (2)    along that reach are 4 foot.
 (3)      Q.    Okay.
 (4)      A.    Okay, navigability.
 (5)      Q.    And that's Slide 104.
 (6)      A.    104.
 (7)              105.  Okay, this is the basis for my
 (8)    conclusion concerning navigability.
 (9)              Excellent agreement among the three
(10)    independent methods.
(11)      Q.    Now we're on Slide 106.
(12)      A.    106, yes, Item A.
(13)              The techniques used are, you know, published
(14)    information.  That's not exactly true.  Some of the
(15)    information I used, the results were published by these
(16)    agencies, but the specific current meter measurements
(17)    were not.  So they gave me all the detail.
(18)      Q.    So it was information from those agencies,
(19)    but some of it was unpublished information is what
(20)    you're saying?
(21)      A.    Yes.  The results, like the results of a
(22)    current meter measurement, would be published; but the
(23)    current meter measurement itself was unpublished, and
(24)    that's what they gave me.
(25)      Q.    Okay.
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 (1)      A.    The surveyed channel widths of the original
 (2)    land surveys were considerably greater than the recent
 (3)    measured widths and supports the estimated amount of
 (4)    natural runoff, which is more than the present runoff.
 (5)              The base runoff for the entire river conforms
 (6)    to the amount of virgin flow at the mouth.
 (7)      Q.    And that's as determined by the U.S. --
 (8)      A.    The Bureau in 1952.
 (9)      Q.    Moving on to Slide 107.
(10)      A.    107.
(11)              So I think I've already shown these, but up
(12)    in the upper left-hand corner are the results for the
(13)    upper reach for the Q90, Q50, and mean annual.
(14)              So the study is based on, you know, published
(15)    information, standard engineering methods, fundamental
(16)    hydrologic and morphologic principles, and the standard
(17)    three-step procedure; hydrology, then the
(18)    hydraulics-morphology, and then the navigability.
(19)              And then this is just the slide I showed
(20)    earlier that shows the differences between the federal
(21)    land survey widths and the measured widths by the
(22)    different agencies.  So that's prestatehood and
(23)    poststatehood information.  Shows a drastic difference.
(24)      Q.    And then Slide 108.
(25)      A.    108, Item B.
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 (1)              We have a large number of channel widths and
 (2)    depths available for the assessment.  I used a variety
 (3)    of hydraulic methods, rating curves, along with the
 (4)    channel widths, and several depths from the -- well,
 (5)    actually, I would look at it as many depths from the
 (6)    federal surveys.  And they support my general summary
 (7)    that it was 3 foot deep over the -- the Q90 was 3 foot
 (8)    over the whole river.
 (9)              That, by the way, is one reason I didn't
(10)    segment it.  I had segmenting in mind when I started
(11)    this, and I noticed that there were variability all
(12)    along the river.  There were alluvial pockets, there
(13)    was bedrock, and so forth all the way along the river.
(14)    So the whole thing was a little kind of variable.  And
(15)    when I did all the computations, it appeared that the
(16)    whole thing could be summarized in together as one
(17)    unit.
(18)      Q.    So there was a consistency in terms of the
(19)    depth of flow, the amount of flow throughout the
(20)    riverbed?
(21)      A.    Yes.
(22)      Q.    Okay.
(23)      A.    Here's an example of one section where
(24)    they -- this is in March, and I already showed this in
(25)    a summary form, but this shows three depths of 3 foot
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 (1)    and one depth of 4 foot.
 (2)      Q.    And this is Slide 109.
 (3)      A.    109.
 (4)              I haven't mentioned this much, but there were
 (5)    irrigation ditches noted in the federal surveys all
 (6)    along the river and in the headwater area.  There were
 (7)    quite a few ditches noted that I haven't really pointed
 (8)    out, but there were a lot of them there.  They're
 (9)    irrigation ditches.
(10)      Q.    So I guess what I'm inferring from that is so
(11)    even in the 1870s, when the surveys were done, it was
(12)    already affected, the river was already being impacted
(13)    by human activity; it wasn't in its natural condition?
(14)      A.    Yes, a considerable amount.  There were many
(15)    ditches all along the river before statehood.
(16)      Q.    Okay.  So moving on to Slide 110.
(17)      A.    And this is Item C; that human impacts are
(18)    just that, and they started in the 1860s.
(19)              I considered the recent activity in my
(20)    assessment; that it's presently being used, the entire
(21)    river is being used, and has been for about the last
(22)    25 years.  The activity is increasing at an alarming
(23)    rate, becoming very popular.  And this argument's
(24)    been -- the last point I have there is that if it's
(25)    navigable now, then an increase in base flow would just


Page 1036


 (1)    increase the navigability.  So I agreed with that
 (2)    logic, and that also formed the basis of my assessment.
 (3)              This is just a simple little diagram, but it
 (4)    shows this Bainbridge Steel Dam up in the Ash Fork
 (5)    area.
 (6)      Q.    This is Slide 111.
 (7)      A.    111.
 (8)              And it was built by the Santa Fe Railroad.
 (9)    It's a steel dam that weighs 300,000 pounds.  It was
(10)    built in Pittsburgh and hauled in on freight, and it's
(11)    a couple hundred feet wide.  It's a very impressive
(12)    structure.  It was there in 1897.  There was a big rock
(13)    dam down in the -- well, downstream, also.  Well,
(14)    there's three dams, old dams, there.  So the upper end
(15)    of this river was being affected way back.  So that's
(16)    all I'm showing here.
(17)              And the water in that dam comes from this
(18)    area that I'm modeling, the mountain front quaternary
(19)    system.  This is way above the basin fills that have
(20)    been modeled.
(21)      Q.    And on to Slide 112.
(22)      A.    112.
(23)              This is Item D.  Available geomorphic
(24)    information shows the general cross-sectional size and
(25)    shape of the main channel has remained rather uniform.
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 (1)    In other words, there's enough width and depth for
 (2)    small watercraft.  Most of the river is pools, formed
 (3)    behind boulder riffles, that act as small sediment
 (4)    traps that partially fill during small discharges and
 (5)    are flushed during large discharges.
 (6)      Q.    Slide 113.
 (7)      A.    Slide 113.
 (8)              This simply shows and the Forest Service has
 (9)    documented this:  If you read their report, you're
(10)    going to see a lot of comparison of preflood and
(11)    post-'93 flood photographs.  The channel did not change
(12)    much in the '93 flood, and that was a major flood.  And
(13)    what really helped here, like I showed earlier, is the
(14)    grass.  There's a lot of vegetation holding those banks
(15)    together, a lot of roots.
(16)      Q.    Slide 114.
(17)      A.    Slide 114.
(18)              Item E.  The base runoff and channels of both
(19)    the Verde and the John Day are similar.  So I compared
(20)    this to the John Day.  They're both arid, semi-arid
(21)    environments.  The Verde drains 6 percent of Arizona.
(22)    The John Day drains 8 percent of Oregon.  They're both
(23)    pool and riffle streams.  The base flow on both are
(24)    fairly close.  The Verde, actually, beyond about Q70,
(25)    is more than the John Day.
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 (1)              There was no evidence on this river, no
 (2)    documented evidence, other than the opinion of a
 (3)    professor, where that testimony was read yesterday, but
 (4)    there's nothing documented on the John Day of any
 (5)    Indian use or whatever.  So the decision was made
 (6)    without actual documented use of the river for
 (7)    navigation.
 (8)      Q.    Slide 115.
 (9)      A.    Okay, Slide 115.
(10)              Here we are back to the flow duration curves.
(11)    I'm showing two for the John Day, two different gaging
(12)    sites for the John Day, and the lower and middle Verde,
(13)    the green and the red.  And then the two dots there are
(14)    the lower Gila.  So we're showing more water in the
(15)    lower Gila than the John Day.  Just showing the median
(16)    and the Q90 there.
(17)              So Oregon has a lot more direct runoff than
(18)    the Verde up there in the John Day.  But down here,
(19)    where I'm making most of my decision on the
(20)    navigability, there's a -- to me, it's quite similar.
(21)      Q.    Slide 116.
(22)      A.    116.
(23)              U.S. Fish and Wildlife Service method is the
(24)    one I used.  It shows its optimum for navigability
(25)    using kayaks and canoes.
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 (1)              Most of it's pools.  This is the diagram that
 (2)    is from the Fish and Wildlife Service.  And up here,
 (3)    this area right here is the optimum area, and we're
 (4)    clearly in that.  There are some riffles where it's
 (5)    less, but it's still in the acceptable range.
 (6)      Q.    And this is Slide 117.
 (7)      A.    117.  And the lower river is in the same
 (8)    optimum condition.
 (9)              So my decision is based on that standard.
(10)    Now, I'll go back real quick here.  There's a similar
(11)    set of diagrams where you can assess small flat-bottom
(12)    boats and so forth, and those come out in the optimum
(13)    and acceptable for the entire river; but for canoes and
(14)    kayaks, using this rating system, it's optimum, in my
(15)    opinion.
(16)              So I consider this a high standard.  And I'm
(17)    saying that it's navigable below about River 9.3 -- or
(18)    3.3, where the Salt River Project plume is.  If you
(19)    want a lesser standard, I think the whole thing is
(20)    navigable, all the way up to the Sullivan Lake, under
(21)    natural and ordinary conditions.
(22)              I jumped ahead of myself.  I'll go right to
(23)    that slide.  This is for --
(24)      Q.    Which slide is this?
(25)      A.    This is 119A.
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 (1)              I'm sorry, let me go back.  Well, yeah, we're
 (2)    at 119.  This shows, basically, just what I said.
 (3)      Q.    Oh, that's the single sheet that we added
 (4)    that we passed out this morning, 119A?
 (5)      A.    This was a handout, yes.
 (6)      Q.    Okay.
 (7)      A.    119A.
 (8)              And I'm obviously getting old here.  I said
 (9)    in the next -- see the next page, and there's no page
(10)    there, so...
(11)              So I'm saying even for rowing and rafting,
(12)    that to me, it passes my litmus test; or, actually,
(13)    this is the federal standard that I'm using, so that's
(14)    what I'm referring to as my test.  It's really their
(15)    test, my use of it.
(16)      Q.    So this is -- and we have seen this before in
(17)    other reports and even, I think, the State Land
(18)    Department reports.  There's the U.S. Fish and Wildlife
(19)    method where they establish certain depths or
(20)    parameters for different types of boats and then
(21)    there's this Hyra 1978 method.
(22)              Wait, are those -- is it the same?  Now I'm
(23)    getting confused.
(24)      A.    Yes, it's the same.  Yes.
(25)      Q.    Okay.
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 (1)      A.    I listened very carefully to the
 (2)    river-runners, and they were talking about, well,
 (3)    what's important is what you experience as you go down
 (4)    the river; and they all seem to be talking about, well,
 (5)    you really go down the thalweg, where the maximum depth
 (6)    is, and we're talking canoes and kayaks, primarily.
 (7)              So that assessment is along the river.  You
 (8)    can't really do that using a standard like this, like a
 (9)    federal standard.  So what this represents is a single
(10)    cross-section, but that cross-section represents the
(11)    reach you're assessing.  And it gives you this range
(12)    that allows you to kind of mentally convert it to
(13)    conditions along the reach that the assessment is being
(14)    used for.
(15)              So in a sense it's like a 3-D thing, in a
(16)    way; but it is a slice that's representative of a
(17)    reach.
(18)      Q.    So Slide 120.
(19)      A.    120.
(20)              So I think, you know, during ordinary years
(21)    the river was susceptible to navigation more than
(22)    90 percent of the time.  The evidence is in my report.
(23)              That's it.
(24)      Q.    Okay.
(25)                   MS. HERR-CARDILLO: Mr. Slade has some
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 (1)    questions.
 (2)                   CHAIRMAN NOBLE: Mr. Slade?
 (3)                   DIRECTOR MEHNERT: Eddie, Mr. Chairman.


 (4)                   CHAIRMAN NOBLE: I'm sorry, Eddie.
 (5)                   MR. SLADE: As you wish.
 (6)                   CHAIRMAN NOBLE: There's something you


 (7)    didn't cover?
 (8)                   MS. HERR-CARDILLO: Apparently not.  I
 (9)    mean apparently.
(10)                   CHAIRMAN NOBLE: Mr. Slade, please go
(11)    ahead.
(12)                   MR. SLADE: Shall we proceed,
(13)    Mr. Chairman?
(14)                   CHAIRMAN NOBLE: Oh, yes.  Now we're
(15)    going to go home at 6:00.
(16)                   DIRECTOR MEHNERT: I object.  We've got


(17)    to be out of here by 5:30 tonight.
(18)                   CHAIRMAN NOBLE: Okay, okay.  I'm
(19)    intimidated now.
(20)   
(21)                       CROSS-EXAMINATION
(22)    BY MR. SLADE: 
(23)      Q.    Good afternoon, Mr. Hjalmarson.
(24)      A.    Good afternoon.
(25)      Q.    If you don't mind, I might call you Win.
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 (1)    That will shorten up the record.
 (2)      A.    That's better than a lot I've been called.
 (3)      Q.    All right.  I wanted to go through, first,
 (4)    questions I had on your PowerPoint and then some
 (5)    questions I had on your report and your addendum.
 (6)              Can you turn to 123 in the slides that you
 (7)    handed out today?
 (8)      A.    Which one?
 (9)      Q.    That would be the handout you gave us today
(10)    and at Slide 123.  In fact, let's go to 124 instead.  I
(11)    think it's a better representation.
(12)      A.    That one?
(13)      Q.    Could you -- if you wouldn't mind, could you
(14)    stand up and point out on this map what you believe was
(15)    covered in the Hayden report and what you believe was
(16)    not covered?
(17)                   CHAIRMAN NOBLE: Geez, Win, he starts
(18)    out by talking like he's your friend, and the next
(19)    thing you know he's got you up dancing at the screen.
(20)                   MR. SLADE: I'm giving him a break.
(21)    He's been sitting all down.
(22)                   THE WITNESS: The Hayden report is in --
(23)    as I see it, is in three different time frames.
(24)    There's a 1901 Turney, there's a 1914 Hancock, and then
(25)    there's Hayden in 1940.
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 (1)                   Now, I assume that you're interested in
 (2)    before statehood.
 (3)    BY MR. SLADE: 
 (4)      Q.    That's right.
 (5)      A.    So in 1901 Turney came up with several people
 (6)    from the Salt River Valley, and they looked at the
 (7)    Verde Valley in here, and then they clearly said we did
 (8)    not visit the upper Verde.  So they did not visit
 (9)    Granite Creek or Little Chino Valley, Williamson
(10)    Valley, Walnut Creek, or Big Chino Valley.  They didn't
(11)    visit anything, and they said so, and I haven't seen
(12)    anything in their document that indicated otherwise.
(13)              And the next visit was Hancock.  That's 1914.
(14)    He was a federal guy, and he was given a directive, a
(15)    letter that's in the Hayden report telling him to get
(16)    up here and look at everything.
(17)              Well, he did the lower part, and I haven't
(18)    looked at it critically, so I don't know if he got all
(19)    of the lower or the, you know -- or let's say the
(20)    middle part.
(21)      Q.    Are you talking about the middle Verde?
(22)      A.    The middle Verde part, yeah.  I'm sorry, I
(23)    said lower.  I'm thinking of upper and lower here.
(24)              But in the Verde Valley area he appears to
(25)    have defined the irrigation practices and cultivated
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 (1)    land in that area, but I can't guarantee it.  Like I
 (2)    say, I haven't looked at it critically.
 (3)              But in the upper part he came in and he at
 (4)    least looked at part of what was going on along Granite
 (5)    Creek.  I'm not convinced he saw everything in Granite
 (6)    Creek.  He saw nothing in Williamson Valley, Walnut
 (7)    Creek, and Big Chino.  I've read that report three
 (8)    times.  I can't find any evidence of whether he said he
 (9)    visited it and saw nothing or he -- or what.  He
(10)    doesn't say he was even -- you know, he didn't
(11)    acknowledge it existed.
(12)      Q.    Is this Turney or Hancock?
(13)      A.    No, Hancock, 1914.
(14)              So it's as if he wasn't there.  You know,
(15)    if -- I can't understand, if his assignment was to
(16)    check everything, I can't understand why he didn't say,
(17)    well, I checked it and nothing was there.  There's
(18)    nothing like that.
(19)              And when you consider what I presented to
(20)    you, there was a lot going on up there.
(21)      Q.    Any thoughts as to why he wouldn't have
(22)    considered agriculture land in the Big Chino, in Walnut
(23)    Creek, in Williamson Valley to -- why would he not have
(24)    considered that agriculture land as a part of the
(25)    contributing watershed?
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 (1)      A.    I don't know the answer to that.  I've shown
 (2)    you evidence that there was perennial flow there in the
 (3)    lower part of Big Chino Wash.  He does acknowledge that
 (4)    he's at Del Rio Springs, so he was down close to there.
 (5)    And he does -- you know, there's no acknowledgment of
 (6)    that, but that would be a clue that maybe there's --
 (7)    you know, might be some water up there and some
 (8)    irrigation or whatever.
 (9)      Q.    You can feel free to take a seat so you can
(10)    talk into the microphone.
(11)      A.    Okay, yeah, that's about -- I don't need to
(12)    finger point anymore.  I think that's --
(13)                   CHAIRMAN NOBLE: I don't know, Win;
(14)    these young guys, it's hard to get respect out of them.
(15)    BY MR. SLADE: 
(16)      Q.    I am going to ask you to get up one more
(17)    time, but not now.  In a little bit.
(18)                   COMMISSIONER ALLEN: May I ask a
(19)    question at this particular point in time?
(20)                   MR. SLADE: Go ahead, Mr. Commissioner.
(21)                   COMMISSIONER ALLEN: Mr. Hjalmarson, did


(22)    the 1914 survey address any of the withdrawals along
(23)    Beaver and Wet Beaver Creek?
(24)                   THE WITNESS: I vaguely recall it did,
(25)    but like I -- I shouldn't answer that.  I don't know
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 (1)    right now.  I have it right here, though.  I can --
 (2)    but, like I say, I didn't look at that in that much
 (3)    detail, so right at the moment -- I'm kind of tired.
 (4)    Right at the moment I have to say I don't know.  But I
 (5)    vaguely recall seeing Beaver Creek in there.
 (6)    BY MR. SLADE: 
 (7)      Q.    And is that --
 (8)      A.    Could I add one more thing?
 (9)              In the Hayden report there is a statement
(10)    about people not recording land or cultivated land and
(11)    so forth to avoid taxes.  They were aware that that was
(12)    going on in the middle and upper watershed.  There was,
(13)    let's say, no records of water use.  It is documented
(14)    in the report that that was going on too.  Anyway.
(15)      Q.    Is that one of the primary reasons then that
(16)    you did not rely on the Hayden report, because of the
(17)    lack of, as you saw it, complete irrigation land being
(18)    included?
(19)      A.    No, there was -- I have -- there's other
(20)    reasons why I don't rely fully on the Hayden report.
(21)    Parts of it I think are pretty good and parts of it I
(22)    know that are very questionable.
(23)              I'll give you an example.  They have a
(24)    measurement in there by the 1901 group, Turney's group,
(25)    where they measured the flow in Fossil Creek, and they
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 (1)    measured 33 cfs.  Well, I have never known Fossil Creek
 (2)    to be that low.  The minimum is about 39 or 40, and
 (3)    there are records maybe it was at 48 many years ago.
 (4)              So that just looking at that measurement made
 (5)    me very suspicious.  I'm wondering about the quality of
 (6)    what they're doing.
 (7)              Oh, there's a comment about pumping Montezuma
 (8)    Well, and I put that in my report.  They were seriously
 (9)    considering, during periods of drought in Phoenix,
(10)    pumping the water out of Montezuma Well and dumping it
(11)    in the river and, you know...
(12)              Now, hydrologically, that's nuts, but it
(13)    shows their attitude.  Their attitude is they don't
(14)    care about the local people.  They care about getting
(15)    water down to them.  So it's biased.  There's a biased
(16)    flavor to it.
(17)              So, anyway, that's a couple of reasons why
(18)    I'm -- I have had it in my files for years.  I don't
(19)    know how long; 40 years or so, but -- and I've used it
(20)    for some reference.  I use it in this analysis just for
(21)    a ratio between -- my Method 2, I used it for a ratio.
(22)    But anyway.
(23)      Q.    How many times do you think you've reviewed
(24)    the Hayden report?
(25)      A.    Reviewed it?
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 (1)      Q.    Right.
 (2)      A.    I've actually only reviewed it in regard to
 (3)    the last two chapters, Hancock and Turney.  I've read
 (4)    it.  I haven't -- I've read it once completely, and
 (5)    then I've read parts of it since, and I honestly can't
 (6)    remember.
 (7)      Q.    Generally speaking, has our understanding of
 (8)    what contributes to the upper Verde watershed evolved
 (9)    over the years?
(10)      A.    What was that, again?
(11)      Q.    Has our understanding of what contributes as
(12)    water in the upper Verde watershed and then becoming
(13)    surface water, has that evolved over the years?
(14)      A.    The understanding of that?
(15)      Q.    Yes.
(16)      A.    The scientific reports that define that has
(17)    evolved, and it's at a pretty high level right now.
(18)    There's some pretty impressive groundwater models that
(19)    can be used for water management, the USGS model in
(20)    particular.  That model is basically the whole area,
(21)    the whole general area and the Mogollon Rim, and
(22)    Flagstaff is using it for water management assessments
(23)    now, looking and thinking of long-term water supply and
(24)    that kind of thing.  So, yes, it's evolved into a
(25)    pretty high level.
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 (1)      Q.    Is it possible when Turney and Hancock, if
 (2)    they visited the area, which you're not sure they did,
 (3)    is it possible that they weren't sure what contributed
 (4)    to the upper Verde watershed at the time?
 (5)      A.    It's possible.  There are people that have
 (6)    had trouble understanding the difference between
 (7)    groundwater and surface water; and, you know, my answer
 (8)    to that is, well, take them to a spring, and it's
 (9)    coming out of the ground and now it's -- you know,
(10)    there's a connection.  But there is a history of people
(11)    having trouble understanding that.
(12)      Q.    How many miles, if you can tell me the answer
(13)    to this, is the Big Chino Wash where it meets, is it
(14)    Williams, Williamson?
(15)      A.    Williamson actually -- Williamson Valley Wash
(16)    actually comes into Big Chino Wash.  In the old days it
(17)    was called a creek because there was water running.
(18)      Q.    And how far back does Big Chino go, how many
(19)    miles?
(20)      A.    All the way up to the northern end of the
(21)    basin.  It's -- I don't know.  I forget the exact
(22)    mileage.  Over 50.
(23)      Q.    Over 50?
(24)      A.    Yeah.
(25)      Q.    So it's also possible that either Turney or
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 (1)    Hancock didn't want to travel over 50 miles?
 (2)      A.    Well, they were bumpy, dusty roads in those
 (3)    days.  I don't know; maybe there was a beer hall in
 (4)    Del Rio Springs and they stopped there.  Never mind.
 (5)    Forget I said that.  But anyway.
 (6)              But my point is I don't know why they weren't
 (7)    there.  I honestly don't know why.  Well, Hancock was
 (8)    in the area, and I don't know why he didn't go up
 (9)    there.  I just don't know.
(10)      Q.    But you know, from your work with the federal
(11)    surveys, that there was agriculture land that was not
(12)    recorded in Hancock and in Turney, but was recorded in
(13)    the land surveys?
(14)      A.    You bet.
(15)      Q.    And just to be clear, that was agriculture
(16)    land that was using water that would otherwise travel
(17)    down as surface water in the Verde?
(18)      A.    Yes, they -- well, that's what they used for
(19)    farming.  They used water that would have gone down the
(20)    Verde.  Is that what you mean?
(21)      Q.    Yes.
(22)      A.    Yes.
(23)      Q.    And so you can -- you testified today that
(24)    the water that was used in that agriculture land would
(25)    have been in the Verde as surface water if not -- if it
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 (1)    wasn't used as irrigation water?
 (2)      A.    Yes.  Some would be lost to ET in transit to
 (3)    the Verde, but, you know, a very minor amount relative
 (4)    to the amount that was being diverted to fields.
 (5)      Q.    And when you calculated your flow after you
 (6)    came up with your irrigated land, you took your
 (7)    irrigated land and you multiplied it by the consumptive
 (8)    use, 3.15?
 (9)      A.    Yes.
(10)      Q.    And you got a certain flow number.  What was
(11)    that flow number?
(12)      A.    That would be in acre-feet per year.
(13)      Q.    Okay.  And you converted that to cfs?
(14)      A.    Right, just divide it by 725 or 723.98, or I
(15)    just used 725.  Close enough for government work.
(16)      Q.    And what was that number that you came up
(17)    with?
(18)      A.    For the upper part?
(19)      Q.    Yes.
(20)      A.    I had a range.  Method 1 was about 35 and
(21)    Method 2 was -- well, yeah, Method 2 was about 28.
(22)      Q.    And then can you explain what you did with
(23)    that 35?
(24)      A.    I added that to the base flow that was
(25)    published by the Geological Survey.
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 (1)      Q.    Did you do anything before adding the 35 to
 (2)    the base flow?
 (3)      A.    No, I just added it.
 (4)      Q.    You didn't subtract?
 (5)      A.    Well, there's a transit loss in there.  Yes,
 (6)    there is a transit loss I used.  I subtracted 5 cubic
 (7)    feet per second as a transit loss from -- that would
 (8)    have -- could have occurred had the water not been
 (9)    diverted to fields.  That there would have been water
(10)    coming down the channel before -- these tributary
(11)    channels before it got in the Verde.
(12)              I did the original study that's used for the
(13)    East Verde River where water from the Little Colorado
(14)    River is diverted into the Verde River watershed
(15)    through the East Verde River at the upper end of the
(16)    East Verde, from East Clear Creek.  And the point of
(17)    delivery on the agreement between Phelps Dodge and the
(18)    Salt River Project was the Verde River at the mouth of
(19)    East Verde River.
(20)              I did the analysis of that back in 1966, I
(21)    think, and I showed a relatively small amount of water
(22)    lost because the channel was already saturated.  I met
(23)    with the general manager of Salt River Project, and
(24)    back then I was young and he scared the bejesus out of
(25)    me, but he agreed with what I did and off I went.  So I
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 (1)    have experience with that.
 (2)              Based on that, I overly estimated the actual
 (3)    loss.  My best guess of the loss would be less than the
 (4)    5 cfs I knew.  And I have an attitude, when I put my
 (5)    seal on something, I stand behind it.  So I increased
 (6)    that a little bit, just to cover my butt.
 (7)      Q.    So you used 5 cfs, but in your opinion,
 (8)    that's a conservative number and it would have been
 (9)    less?
(10)      A.    It results in a conservative estimate of the
(11)    base flow of the Verde River, yes.
(12)      Q.    And let's stick with Method 1 here.  So now
(13)    you're left with, by my count, 31 cfs that you are
(14)    attributing to water that was taken out of the Verde
(15)    from manmade conditions in the upper Verde?
(16)      A.    Yes, and so I -- and I added it in.
(17)      Q.    When you say added it in, you took the Q50
(18)    and the Q90 at Paulden and Clarkdale and you just took
(19)    that 31 cfs and added it on top to existing flows
(20)    today?
(21)      A.    That's right.  I did it to the average
(22)    annual, the median, and the base.  I uniformly added it
(23)    to each one.  The fact is that there are seasonal
(24)    variations in evapotranspiration and so forth.  If I
(25)    had tried to reconstruct it by reconstructing the
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 (1)    seasonal variations, if I attempted to do that, it
 (2)    would have resulted in a higher estimate of base flow.
 (3)    But when you do that, you start assuming what kind of
 (4)    crops were there and irrigation, some irrigation
 (5)    practices and so forth.
 (6)              I didn't want to go there, so I'm -- it was
 (7)    kind of like keep it simple, stupid.  Just use the --
 (8)    just work with annual averages.  So that's the way I
 (9)    did it.
(10)      Q.    Have you reviewed Mr. Burtell's report on the
(11)    Verde River?
(12)      A.    Yes, I've looked at it, yes.
(13)      Q.    Have you looked at his reconstructed flows?
(14)              If I give you a document, would it be
(15)    helpful?
(16)      A.    Is that Table 6?
(17)      Q.    It's Table 5.
(18)      A.    Table 5.
(19)      Q.    Do you have it in front of you?
(20)      A.    I don't have his report with me, but -- yeah,
(21)    I don't have it with me.
(22)      Q.    This is Exhibit X009, and could you read the
(23)    number that Mr. Burtell came up with for the
(24)    reconstructed 50 percent mean flow at -- near
(25)    Clarkdale?
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 (1)      A.    Clarkdale on 93 cfs.
 (2)      Q.    And do you remember what your number would
 (3)    have been or is at Clarkdale?
 (4)      A.    It was more than that.  I would have to pull
 (5)    it out.  I'm getting a little groggy, but it was a
 (6)    little more than that.
 (7)      Q.    Could you take some time and pull it out?
 (8)              Well, I'll try to help you.
 (9)      A.    Yeah, help me.
(10)      Q.    If you tell me the gage number, it might
(11)    speed things up.
(12)      A.    5040.
(13)      Q.    Okay.  I'm on Page 41 of your report.
(14)      A.    So am I.  We're both speedy here.
(15)      Q.    And you were telling me the Q50 for Method 1
(16)    at Clarkdale that you came up with.
(17)      A.    116.
(18)      Q.    For Method 1, I see 117.
(19)      A.    Oh, excuse me, Method 1.  I'm sorry, I looked
(20)    at the average.  117, yes.
(21)      Q.    And for Method 2, what did you come up with?
(22)      A.    114.
(23)      Q.    And it looks like, to me, you took the
(24)    average of that and came up with a 116 number; is that
(25)    correct?
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 (1)      A.    Yes, I took -- yes.
 (2)      Q.    And while we're on 41, which is your results
 (3)    of your hydrology for Method 1 and Method 2 and
 (4)    Method 3, is it true that because you believe Method 1
 (5)    and Method 2 are more reliable, you took the average of
 (6)    those methods rather than including Method 3?
 (7)      A.    Well, I felt Method 3 only applied to the
 (8)    median.  So those two numbers there, I took the average
 (9)    of those, and they -- I didn't cook the numbers.  They
(10)    actually came out like that.  You take the average and
(11)    it closely agrees with Method 1 and 2, fully realizing
(12)    that Method 3 is a scientific wild.
(13)      Q.    So for Q90 purposes, all of the Q90s in your
(14)    report are based on Method 1 and Method 2?
(15)      A.    The Q90 are -- it says right there, it's
(16)    Method 1.
(17)      Q.    I would like to talk a little bit about the
(18)    hydrology for Method 2.  You used the White Paper, as
(19)    it's commonly called.  What's the other name for the
(20)    White Paper?
(21)      A.    USBR 1952.
(22)      Q.    Is this the same paper that essentially
(23)    decides all of the water rights for the Colorado River?
(24)      A.    That was heavily involved in that, yes, and
(25)    international rights too.  They determine flow at the


Page 1058


 (1)    Mexican border for the San Pedro and so forth.
 (2)      Q.    Is there any disagreement about the numbers
 (3)    in that paper?
 (4)      A.    It's been challenged over the years.  I've
 (5)    heard of it being challenged, but -- I think the
 (6)    Geological Survey -- in my report I presented a
 (7)    document written by some people at the University of
 (8)    Colorado, I think it was, that did a study under a
 (9)    contract with the USGS, assessing the flow down at the
(10)    mouth of the Gila and so forth.
(11)              And they thought maybe it could be restudied
(12)    using modern methods, but they didn't come to a
(13)    conclusion there was anything wrong with it, but they
(14)    thought it might be improved.  So I -- and I documented
(15)    that in my addendum.
(16)      Q.    So to date, would you say that's the best
(17)    estimate of virgin flow for the Verde that we have?
(18)      A.    I consider it an estimate.  Yeah, let me put
(19)    it this way:  I do know -- I actually talked to
(20)    Mr. Gookin about this when we were doing the Santa
(21)    Cruz, and we both were in agreement, I think.  Well,
(22)    he's written praise about the White Paper and the Blue
(23)    Book, the earlier USBR report.
(24)              But we both generally agree that it's
(25)    something you really don't want to mess with.  There
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 (1)    was a whole lot of effort put into estimating those
 (2)    numbers.  And once you start dinking with, say, the
 (3)    Verde, if you want to change it, then you're dealing
 (4)    with a whole watershed.  So you've got to balance
 (5)    everything out so the flow at Dome, Gila River at Dome,
 (6)    makes sense.
 (7)              So it's not something -- it's not child's
 (8)    play when you start messing with that.
 (9)      Q.    So you compared your Method 1 to Method 2.
(10)    Why did you use two methods?
(11)      A.    Because both of them have limitations.
(12)    There's some assumptions made in both of them, and so I
(13)    thought that more was better and let's come in at a
(14)    different angle and see what we get.
(15)              And, like I said, I even noticed the measured
(16)    channel widths from the federal surveys that were done
(17)    before statehood, the early stuff, they were
(18)    considerably wider than what we've been measuring now.
(19)    So that's strong evidence that there was more water,
(20)    because the geomorphology indicates the channel was
(21)    about the same.
(22)              So, you know, so there's kind of a fourth
(23)    method in there that supports what I did.
(24)      Q.    Would you say it's common practice to check
(25)    one method against another method?
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 (1)      A.    That's the way I do my work.  When I can get
 (2)    other methods to do it, I use whatever I can think of.
 (3)      Q.    And you even checked that against a third
 (4)    method, which you found to be not -- well, I don't want
 (5)    to put words in your mouth, but you checked 1 and 2 and
 (6)    then you checked them against 3; is that right?
 (7)      A.    I checked all at the same time, really, but
 (8)    knowing that 3 is, like I said, it's real weak.
 (9)      Q.    Do you know of any other experts in this case
(10)    who have used more than one method in their reports?
(11)      A.    No, nothing comes to mind.
(12)      Q.    I want to talk about your cross-sections.  We
(13)    talked about your hydrology, and the second step was
(14)    your cross-sections; is that correct?
(15)      A.    That second what, now?
(16)      Q.    I should rephrase that.  The second step in
(17)    your reconstruction was bringing in cross-sections?
(18)      A.    Yeah, the hydraulics.
(19)      Q.    And you mentioned that the U.S. Forest
(20)    Service provided some of those cross-sections, and you
(21)    said that they gave you a sample of the cross-sections?
(22)      A.    Yes.  I asked Dr. Neary, I said I don't have
(23)    the energy to put your 108 cross-sections into my
(24)    computer, because it was a different format.  And I
(25)    asked him, I said would you and your staff, you know,
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 (1)    go through them and give me some representative ones.
 (2)    Well, Dr. Neary knows the area real well, so he went in
 (3)    and picked some out.
 (4)      Q.    Did you ask him at all to pick out areas that
 (5)    would create a deeper channel?
 (6)      A.    No.  I asked him to give me a limited number
 (7)    of cross-sections that depict -- that adequately
 (8)    depicted the various conditions of the river,
 (9)    representative cross-sections.
(10)              So these were in -- you know, I asked him to,
(11)    you know, reduce it down to a number that conveys to me
(12)    what the 108 cross-sections represent.  So he included
(13)    one that has a second channel.  He included one that
(14)    has some floodplain flow at base flow.  It showed that.
(15)    Or, no, for the average annual flow it showed that,
(16)    which was a little odd, but anyway.  And then the rest
(17)    of them were single channel.
(18)      Q.    And why did you choose to get multiple
(19)    cross-sections instead of just relying on the Paulden
(20)    gage or the Clarkdale gage?
(21)      A.    Because the conditions vary all along the
(22)    river.  So the more -- you know, the more the better,
(23)    actually, because they do vary.  But you reach a point
(24)    where you just get saturated with information.  You can
(25)    overinfo the situation.  So I felt like the approach I
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 (1)    took made some sense, and it's all I had the energy to
 (2)    do.
 (3)              The Forest Service, you know, is getting
 (4)    involved in this stuff because they're getting sued for
 (5)    not managing certain areas, like the Wild and Scenic
 (6)    stretch.  There's some wilderness group or somebody
 (7)    that really sticks it to them when they -- anyway.
 (8)              So I think that, you know, they're doing
 (9)    their job on the upper Verde, is the point I'm trying
(10)    to make there.  They did a marvelous job up there in
(11)    this report.
(12)      Q.    So your understanding is based on your work
(13)    as a -- in USGS; that more cross-sections give you a
(14)    better understanding of the depth of the river?
(15)      A.    The more -- it's kind of the more the
(16)    merrier.  But like I point out, there's a -- you reach
(17)    a point where you don't need any more; you know, you've
(18)    got it represented well enough.
(19)              And I feel real strongly I've done that.  You
(20)    can, you know, dial up Google and you can look at my
(21)    sections and take your little magical flight up the
(22)    river, and I think you'll see that I haven't hidden
(23)    anything.  You know, I've shown the range of what's
(24)    going on there.
(25)      Q.    You have been present for the entire hearing
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 (1)    this week?
 (2)              Have you been present for the whole hearing?
 (3)      A.    Yes.
 (4)      Q.    So you've heard the discussions about where
 (5)    gages are located on a river, if they're in a pool or
 (6)    if they're in a riffle?
 (7)      A.    Yeah.  Yeah, I have.  Well, I heard it here
 (8)    and I also heard it on the Gila.
 (9)      Q.    Before we get into your opinion about that,
(10)    can you briefly, if you can be brief, talk about your
(11)    experience placing gages and your understanding of
(12)    gages, how many gages have you dealt with, how many
(13)    have you read, how many have you located over the
(14)    years?
(15)      A.    Oh, boy.  I don't know how many gages I've
(16)    seen in my career.  I've evaluated rating curves for
(17)    other 2,000 gages in the western United States.  I've
(18)    personally done that.  I've evaluated rating curves for
(19)    all of the gages in Arizona as a service water
(20)    specialist.
(21)              Anything suspicious came up at a site, they
(22)    would contact me and I would analyze it, and, you know,
(23)    might say, well, hey, you need a measurement between
(24)    100 and 300 cfs out there real bad because we don't
(25)    know what's going on, that kind of thing.  So I was
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 (1)    heavily involved in that kind of stuff.
 (2)              As far as seeing gages, I have visited --
 (3)    when I retired, I visited every gage in Arizona, and I
 (4)    visited gages all over the Southwest.  I did a flood
 (5)    frequency study for the western United States, and it
 (6)    involved huge amounts of record and real high-powered
 (7)    statistical analysis, and at that point I had a lot of
 (8)    experience evaluating conditions all over.
 (9)      Q.    Is there anyone else that knows gages better
(10)    than you in Arizona, to your knowledge?
(11)      A.    Now?  When I retired, I don't think so; but
(12)    now, I don't know.
(13)      Q.    Can you explain then to us how depths are
(14)    calculated?  And if you need a pad of paper, we can
(15)    hand that to you.  Can you explain how depths are
(16)    calculated based on where the gage is in the river and
(17)    where the data is being taken on the course of a river?
(18)              Would it help if I gave you a pad to be able
(19)    to do that?
(20)      A.    Are you talking about like a rating curve,
(21)    how are rating curves used to evaluate the depth for
(22)    navigability or --
(23)      Q.    It seems there's been some confusion about
(24)    whether, for example, the Clarkdale gage or the Paulden
(25)    gage or the near Verde gage, are they located in pools
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 (1)    and, therefore, are they biased towards a deep rating,
 (2)    or are they located in riffles and biased towards a
 (3)    shallow rating.  And since it seems --
 (4)      A.    Okay, yeah, I'll -- yeah, I'll try to diagram
 (5)    that out, if you want.
 (6)              Where do you want to -- oh, I'm happy to get
 (7)    up again.  These young people are doing it to me.
 (8)                   MS. HERNBRODE: Here you are.  There's
 (9)    different colors, if that will help.
(10)                   THE WITNESS: Let's see, I better stand
(11)    here.  I'm left-handed.
(12)    BY MR. SLADE: 
(13)      Q.    So if you want to pick, for instance, the
(14)    Clarkdale gage, if you can pick one gage.
(15)      A.    Okay.  All right, let's look at one gage.
(16)    Okay, let's put in the left bank and the right bank.
(17)    And the gage is hidden behind a little outcrop here so
(18)    it won't wash away.  Those gages are aluminum, old
(19)    aircraft aluminum fuel tanks for bombers.  They're Army
(20)    or military surplus.  So you don't want to get them hit
(21)    by a log.  It's just aluminum.
(22)              So, the flow coming this way.  Now, looking
(23)    at this specifically here, there's a riffle down here,
(24)    and looking at a profile, say, along this line.  The
(25)    bottom of the channel might be like that and this would
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 (1)    be a riffle, and the water might be like that, with the
 (2)    gage there.  Does that make sense?
 (3)      Q.    That makes sense.
 (4)              So is the gage placed at the point where the
 (5)    inevitable hydraulic reading is taken?
 (6)      A.    You record the gage height here at the gage
 (7)    and then you make current meter measurements.  And this
 (8)    is a real deep pool here.  I've been there quite a few
 (9)    times.  You can't measure in the -- you can't make a
(10)    current meter measurement at the pool.  So what you do
(11)    is you come down below the riffle, down here where it's
(12)    shallow, and make your current meter measurement.
(13)              And a current -- let me just do a current
(14)    meter measurement real quick here for some of you.
(15)    Let's say you have a water surface here.  I can't draw
(16)    very flat right now.  But to make a current meter
(17)    measurement, what you do is you divide this up into
(18)    about 30 sections.  You stretch a tape across it.  You
(19)    come along and, say, in this section and you come down
(20)    at a certain point and you measure the velocity at that
(21)    point and you also measure the depth.  And then you
(22)    know this width from the tape you stretched across the
(23)    river.  So you do velocity times depth times width, and
(24)    you've got a sub Q, and you do that about 30 times.
(25)    The rule is you don't want more than 5 percent in any
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 (1)    section, for accuracy purposes.
 (2)              So you sum them all up and you've got the
 (3)    total discharge.  So you do that at some other
 (4)    location.  You don't necessarily have to do that in the
 (5)    gage area.
 (6)              So what your goal now is, is you want a
 (7)    rating curve.  I assume that's what you're looking at
 (8)    here, is you have a gage height versus a Q or a rating
 (9)    curve for this site.  So you take that point where you
(10)    have a gage height for it and a discharge and you plot
(11)    it there.  Now, you do that several times, and you
(12)    might get a series like that.  And you draw a line
(13)    through them and that's your rating curve.
(14)              So you're continuously measuring gage height
(15)    day after day after day, and you can go into your gage
(16)    height record, like your mean daily gage height, and
(17)    come over here and come down and get your mean daily Q.
(18)    So that's what's going on.
(19)              Nowadays, with satellites, the signal is sent
(20)    up.  The computation is done with your computers.  We
(21)    can all right now dial up Verde Clarkdale and see how
(22)    much water's there, and it's simply through this
(23)    process and satellite signal.
(24)      Q.    So when someone tells you the depth at the
(25)    gage reading at Clarkdale --
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 (1)      A.    Okay, at the depth reading at Clarkdale,
 (2)    there's two ways to do it.  Well, I think one way
 (3)    you're thinking of is, using this rating curve to do
 (4)    that, if you -- the easy way is, if you knew the
 (5)    elevation of this low point on the riffle and you knew
 (6)    what gage height corresponded to that, you could plot
 (7)    it right here.  Okay?
 (8)              So you know that's -- at that gage height
 (9)    it's zero depth at that point.  And then you could take
(10)    your Q90 and you can go back.  You can take your Q90 up
(11)    here and come across the gage height.  The difference
(12)    here is the depth, maximum depth.
(13)      Q.    So in your opinion, the gage readings at any
(14)    of the USGS gages, but let's stick specifically with
(15)    Clarkdale, is that a reading at the pool, at the
(16)    riffle, or somewhere in between?
(17)      A.    Well, you can use the process I just did, and
(18)    I did show it in my addendum.  I used this, a similar
(19)    process.  In the process I used, I didn't have a
(20)    measurement of the point of zero flow, so I used a
(21)    classic rating analysis techniques using a parabolic
(22)    curve, and with three measurements I could compute that
(23)    point.  It's called the effective point of zero flow.
(24)              I gave a reference in my appendix on where in
(25)    Water Supply Paper 2175 you can find that method.  It's
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 (1)    not easy.  You have to know logarithms.  You know, you
 (2)    have to know some math in order to do it.
 (3)      Q.    So if I understand what you're saying, you
 (4)    can't tell the exact depth at that gage.  What you get
 (5)    from the gage reading is actually sort of an average?
 (6)      A.    When it's in a pool like this at Clarkdale,
 (7)    the only way you can get the depth at the gage is
 (8)    measure it.  You get in there with a pole and -- or
 (9)    like one of our, you know, river-runners said, well, I
(10)    dove down and I know it's at least 10 foot; you know, I
(11)    couldn't hit the bottom.
(12)              Now, what I did at Clarkdale, there's a
(13)    cableway up here.  There's also a cableway up here.  So
(14)    to get to the gage, you come down a trail here, go
(15)    across the measuring cable, walk over here and get on
(16)    this one and go over to the gage, okay.  That's how you
(17)    service the gage.
(18)              This is where the measurements are made, and
(19)    I used a measurement the USGS had made.  They gave it
(20)    to me, with all this information.  And I recreated --
(21)    using the hydraulics defined by that measurement, I
(22)    created an estimate of depth for Q90, mean annual, and
(23)    so forth at that point.  So that's using a different
(24)    method to accomplish the same thing at a different
(25)    location.
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 (1)              But when you're in a pool like this, a deep
 (2)    pool, really the only way to get the depth is to put a
 (3)    rod in the water.
 (4)      Q.    And I don't want to beat a dead horse, but I
 (5)    do want to make sure I understand you correctly here.
 (6)              The pool is going to be deeper than the gage
 (7)    reading, is that your understanding?
 (8)      A.    Deeper than the gage reading?  That doesn't
 (9)    make sense.
(10)      Q.    I'm trying my best.
(11)      A.    Well, look --
(12)      Q.    The depth of the pool --
(13)      A.    No, wait a minute.  Just stop.
(14)              Let me use a different color here and see if
(15)    we can -- let me put a big pool in here.  This is the
(16)    channel bottom now.  I should have used red instead of
(17)    blue.  It looks like water.  But say this is the
(18)    bottom.  The gage comes down here.  Now, there's a
(19)    staff gage in there.  Now, zero on the staff gage might
(20)    be here, 1 foot, 2 foot, 3 foot, 4 foot, 5 foot.
(21)    Right?  Zero here.
(22)              Now, that staff gage is located relative to
(23)    the control.  You don't want to put the staff gage up
(24)    so high that the gage height will drop below zero.  So
(25)    you mount the staff gage in there based on conditions
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 (1)    down here in the control area.  So when you're in the
 (2)    pool here, you know, when you're gaging streams, you
 (3)    really don't give a hoot about what's going on in
 (4)    there.
 (5)      Q.    So the depth of that pool is deeper than the
 (6)    depth of the gage?
 (7)      A.    No.  Well, yeah, the gage, the staff, the
 (8)    actual staff gage.
 (9)      Q.    Yes.
(10)      A.    The gage itself might go down, but the staff
(11)    doesn't.
(12)      Q.    So the staff gage, which is what is used to
(13)    calculate the depth in that area --
(14)      A.    That's the datum of the gage, and everything
(15)    is referenced to that when you're gaging.
(16)      Q.    The staff gage is shallower than the pool, or
(17)    another way of saying it is the pool is deeper than the
(18)    staff gage?
(19)      A.    It may be.  I just gave an example where it
(20)    may be.  I don't know.
(21)              Well, at this gage, yes.  At the Clarkdale
(22)    gage, it is.  The pool is below zero on the staff gage.
(23)    The bottom of the channel at the gage is deeper or
(24)    below that.
(25)      Q.    Okay.  Thanks.
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 (1)              Okay, take a seat, unless you have anything
 (2)    else you want to say.
 (3)      A.    No, I don't want to say anything.
 (4)                   CHAIRMAN NOBLE: Mr. Slade, can you
 (5)    estimate for us how much more time you might require,
 (6)    in terms of hours, not days?
 (7)                   MR. SLADE: One hour.
 (8)                   CHAIRMAN NOBLE: That sounds good.
 (9)                   Mr. McGinnis, you're on your feet for
(10)    some reason.
(11)                   MR. MCGINNIS: I just had a question
(12)    whether we're going to mark this.
(13)                   CHAIRMAN NOBLE: We are going to mark
(14)    that.  So, Mr. Slade, will you take the responsibility
(15)    for marking that particular drawing so we can reference
(16)    it in the record.
(17)                   MR. SLADE: Sure.
(18)                   CHAIRMAN NOBLE: Thank you.
(19)                   Is there anything else we need to take
(20)    up before we adjourn today?
(21)                   COMMISSIONER ALLEN: Mr. Chairman, one


(22)    question for Mr. Hjalmarson, before we get too far away
(23)    from the concept of the amount of acreage that was
(24)    cultivated in the Big Chino and the total amount that
(25)    you calculated, I presume, for the entire basin.
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 (1)                   THE WITNESS: Just the upper part.
 (2)                   COMMISSIONER ALLEN: Just the upper
 (3)    part.  Because originally what I understood was that
 (4)    you had 1,380 acres cultivated in the Big Chino, which
 (5)    included Williamson Valley, et cetera, and then there
 (6)    was another figure of 8,095 acres.  And I'm not sure
 (7)    what figure we're actually using.
 (8)                   THE WITNESS: The 8,095 is the total
 (9)    acreage for the four areas that I was working on.
(10)                   COMMISSIONER ALLEN: Okay, the four


(11)    areas above Sullivan Lake?
(12)                   THE WITNESS: Yeah.  No, Granite Creek
(13)    comes in below, so --
(14)                   COMMISSIONER ALLEN: Right.
(15)                   THE WITNESS: So it's basically above
(16)    the Paulden gage.
(17)                   COMMISSIONER ALLEN: Okay.  All right.


(18)    Good.
(19)                   Then what was the 1,380?
(20)                   THE WITNESS: There were the four
(21)    subareas.  I think that might correspond to, maybe, the
(22)    Big Chino.  No, Big Chino was 800.
(23)                   I don't know where that one
(24)    corresponded, but there's four numbers for each of the
(25)    areas that I added up that gave the 8 number.
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 (1)                   COMMISSIONER ALLEN: All right.  Thank


 (2)    you very much.
 (3)                   CHAIRMAN NOBLE: Any other questions?
 (4)                   (No response.)
 (5)                   CHAIRMAN NOBLE: We'll begin again at
 (6)    9:00 a.m. in the morning with Mr. Slade continuing his
 (7)    examination of Mr. Hjalmarson.
 (8)                   (The proceedings adjourned at 5:09 p.m.)
 (9)   
(10)   
(11)   
(12)   
(13)   
(14)   
(15)   
(16)   
(17)   
(18)   
(19)   
(20)   
(21)   
(22)   
(23)   
(24)   
(25)   
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 1                  CHAIRMAN NOBLE:  Good morning.  Welcome
  
 2   to Day 4 of the Verde River hearing.
  
 3                  Let the record reflect the presence of
  
 4   Commissioner Horton, Commissioner Allen, and
  
 5   Commissioner Allen Noble.
  
 6                  And, Mr. Hood, I can see, by where
  
 7   you're seated, that you intend to ask Mr. Fuller some
  
 8   more questions.
  
 9                  MR. HOOD:  Thank you, Mr. Chairman.
  
10   Good morning, Commission.
  
11                  Good morning, Mr. Fuller.
  
12                  THE WITNESS:  Good morning.
  
13                  MR. HOOD:  My recollection --
  
14                  CHAIRMAN NOBLE:  Excuse me.
  
15                  MR. HOOD:  Sure.
  
16                  MR. CAHOY:  Mr. Chairman, if I may.
  
17   Chuck Cahoy for the City of Tempe, and my apologies.  I
  
18   just wanted to break in for a moment.  Last evening,
  
19   when you were talking about this afternoon and possibly
  
20   scheduling for the remainder of the Verde hearing and
  
21   the Salt, I should have mentioned, even though the City
  
22   is not participating in these proceedings, we will in
  
23   the Salt.  And I have an adjudication hearing that I
  
24   have to attend this afternoon, so I was going to ask if
  
25   the scheduling portion for the Salt could be done at
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 1   some point other than this afternoon from about 1:00 to
  
 2   4:00.
  
 3                  CHAIRMAN NOBLE:  We'll try to take it up
  
 4   about 11:30.
  
 5                  MR. CAHOY:  Thank you.
  
 6                  CHAIRMAN NOBLE:  Thank you.
  
 7                  Mr. Hood.
  
 8                  MR. HOOD:  Thank you, Mr. Chairman.
  
 9
  
10                CONTINUED CROSS-EXAMINATION
  
11   BY MR. HOOD:
  
12       Q.    Mr. Fuller, I think where we left things, we
  
13   were done talking yesterday except for one discrete
  
14   issue, and I think I had a question for you on
  
15   Slide 153 of your PowerPoint, and it related to the GLO
  
16   survey notes from 1873 and 1877.  Is that your
  
17   recollection?
  
18       A.    Yes.
  
19       Q.    Okay.  And I think my question was you've got
  
20   there depth approximately 2 feet, average of 3 feet,
  
21   and I just wanted to know what your source was and if
  
22   you could identify that, and you said let me look at it
  
23   overnight and we'll do it in the morning, and here we
  
24   are.
  
25       A.    Here we are.
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 1             Yes, I looked at the Chapter 5 of the report
  
 2   that we had done in 2003 on Page 5-15, and I think
  
 3   that's old evidence Exhibit 031.  The title of that
  
 4   report is Arizona Stream Navigability Study for the
  
 5   Verde River:  Salt River Confluence to Sullivan Lake,
  
 6   Draft Final Report, dated June 2003.
  
 7       Q.    And I think you said 5-15?
  
 8       A.    Page 5-15, yeah.  It's Chapter 5 on the
  
 9   geology.
  
10       Q.    And can you point me to the specific
  
11   language?
  
12       A.    Yes.  It's on Page 5-15, the paragraph that
  
13   has a subheading, in italics, Low-Flow Channels.  This
  
14   Chapter was written by Dr. Philip Pearthree and Kyle
  
15   House at the time.
  
16             And the third line says "Surveys conducted by
  
17   Foster in 1873 and 1877 documented a through-going
  
18   stream about two feet deep and 50 to 100 feet wide with
  
19   a sandy bottom."
  
20             And then a few lines down, "The Verde River
  
21   of the 1870's was described as a beautiful stream of
  
22   clear, pure water with an average width of 100 links
  
23   ([that's] 66 feet) and an average depth of 3 feet."
  
24   And it cites to Foster, 1877; see Table 5-4.
  
25             That was for the Segment 2, which is on the
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 1   slide labeled Segment 3 incorrectly.
  
 2       Q.    I'm handing you Freeport 27 in the
  
 3   supplemental evidence.  This is a document entitled
  
 4   Historical Geomorphology of the Verde River, and it's
  
 5   by that same Dr. Pearthree; is that correct?
  
 6       A.    Yes.
  
 7       Q.    And if you turn to Page 6, we have a
  
 8   paragraph towards the bottom with a similar heading.
  
 9   It says Low-Flow Channels.  Do you see that?
  
10       A.    I do.
  
11       Q.    And Dr. Pearthree wrote "Cadastral surveys
  
12   from the 1870's record evidence of a continuous
  
13   low-flow channel throughout Verde Valley that was very
  
14   similar to the modern low-flow channel of the Verde
  
15   River.  Surveys conducted by Foster in 1873 and 1877
  
16   documented a through-going stream about .5 meters deep
  
17   and 15 to 30 meters wide with a sandy bottom."
  
18             Let me break there.  .5 meters deep would be
  
19   about 1.5 feet; is that right, Mr. Fuller?
  
20       A.    A little bit more than that, but about that,
  
21   yeah.
  
22       Q.    Approximately.
  
23             Continuing on, "It is not clear from the
  
24   survey notes whether this low-flow channel was within a
  
25   well-defined flood channel.  The Verde River of the
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 1   1870's was described as a beautiful stream of clear,
  
 2   pure water with an average width of 100 links (66 feet)
  
 3   and an average depth of 3 feet.  The banks of the
  
 4   low-flow channel were estimated to be 3 feet,
  
 5   (consistent with the depth estimate)."
  
 6             Did I read that correctly?
  
 7       A.    You did.
  
 8                  MR. HOOD:  That's all I have for you.
  
 9   Thank you, Mr. Fuller.
  
10                  THE WITNESS:  You're welcome.
  
11                  CHAIRMAN NOBLE:  Is there anyone else
  
12   who has questions for Mr. Fuller?
  
13                  MR. MORIARTY:  Yes, if we could approach
  
14   on behalf of Fort McDowell.
  
15                  CHAIRMAN NOBLE:  Please.
  
16                  MR. MORIARTY:  And I hope we will be
  
17   very brief.
  
18
  
19                      CROSS-EXAMINATION
  
20   BY MR. MORIARTY:
  
21       Q.    Hi, Mr. Fuller.  I'm Tom Moriarty.  I'm an
  
22   attorney with the Fort McDowell Yavapai Nation.  This
  
23   is Dr. Carole Klopatek.  She works for the Nation as a
  
24   hydrologist or a water person.
  
25             One of the things, going through this entire
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 1   process, the hearings, seems to focus on the fact that
  
 2   the test involved that was initially announced was
  
 3   ordinary and natural course of the river.
  
 4             In the Verde Valley, from the headwaters down
  
 5   to the Salt River, this area of Arizona is known to
  
 6   have long periods of dry years, interspersed with
  
 7   extremely wet years.  So does that affect the ordinary
  
 8   and natural flow of that river during those long
  
 9   periods of dry years or very short wet years?
  
10       A.    Your question to me was do drought years
  
11   affect the navigability of the river or the hydrology
  
12   of the river?  I wasn't quite clear.
  
13       Q.    Hydrology.
  
14       A.    Oh, clearly in a drought it would affect the
  
15   hydrology, to some degree.
  
16       Q.    And would that affect navigability, to some
  
17   degree?
  
18       A.    Well, the test says, you know, barring --
  
19   well, you know, we're not looking -- we're looking at
  
20   ordinary conditions, so we're not looking at unusual
  
21   drought and we're not looking at flood conditions.  So
  
22   it seems like the test itself precludes considering
  
23   unusual drought years.
  
24       Q.    Are they unusual in Arizona, though,
  
25   long-term droughts?
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 1       A.    I think drought, by definition, is unusual.
  
 2       Q.    You also heard testimony from one of the
  
 3   other witnesses that the Verde River, the middle Verde,
  
 4   was subject to flash floods year-round.  Would that
  
 5   affect the navigability of the river?
  
 6       A.    Well, I would disagree, first of all.  I
  
 7   would disagree that it's subject to flash floods
  
 8   year-round.  I think it's possible to have flooding in
  
 9   any given month, and it would be higher probability in
  
10   some months than other months.
  
11             But, again, navigability is not during flood
  
12   conditions.  So the existence of floods, I think, is
  
13   kind of irrelevant, and floods are -- as I pointed out
  
14   in the flow duration analysis, that the period of time
  
15   that the river is in flood is such a small percentage
  
16   of the time of year, that it doesn't affect my
  
17   consideration of the definition of navigability.
  
18   Excuse me.
  
19       Q.    But would it affect its use as a highway for
  
20   commerce?
  
21       A.    No.
  
22                  DR. KLOPATEK:  Good morning, Mr. Fuller.
  
23                  Good morning, Mr. Fuller.
  
24                  THE WITNESS:  Good morning.
  
25                  DR. KLOPATEK:  Good morning, Members of
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 1   the Commission.  My name is Carole Klopatek,
  
 2   K-L-O-P-A-T-E-K.  I work directly for Fort McDowell
  
 3   Yavapai Nation Tribal Council, and I have a few
  
 4   questions for you, and I promise to be brief.
  
 5
  
 6                     CROSS-EXAMINATION
  
 7   BY DR. KLOPATEK:
  
 8       Q.    Mr. Fuller, you were part of Stantec
  
 9   Consulting and did a final report on small and minor
  
10   watercourses for Graham County, correct?
  
11       A.    Our firm was part of the team.  I was a
  
12   member of that team.  We weren't part of Stantec.  We
  
13   were working with Stantec.  But yeah.
  
14       Q.    Okay.  And on Page 3-1 of that report, it
  
15   says "The approach involves a multilevel screening
  
16   process --"
  
17       A.    Excuse me.  Before you go on, could I have a
  
18   copy so I can follow along?
  
19       Q.    I think you had one yesterday.
  
20             Okay, I'll just --
  
21       A.    Yeah, I gave back the exhibits, so...
  
22                  DR. KLOPATEK:  Is it all right if I
  
23   approach?
  
24                  CHAIRMAN NOBLE:  Sure.
  
25                  MR. HOOD:  Do you want a copy?
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 1                  DR. KLOPATEK:  Sure.
  
 2                  MR. HOOD:  Let me make sure.  There's
  
 3   two that are similar.
  
 4                  MS. HERNBRODE:  What exhibit number is
  
 5   that, again?
  
 6                  CHAIRMAN NOBLE:  Is that an exhibit in
  
 7   this proceeding, or has it been an exhibit in some
  
 8   other proceeding?
  
 9                  DR. KLOPATEK:  An exhibit in some other
  
10   proceeding, and I believe this one as well, sir.
  
11                  MR. HOOD:  This is a Freeport exhibit,
  
12   and I'll get you the number.
  
13                  Is this it?
  
14                  MS. KLOPATEK:  Uh-huh.
  
15                  Thank you.
  
16                  MR. SLADE:  What's the exhibit number?
  
17                  MR. HOOD:  I'll get it.
  
18                  THE WITNESS:  You said 3-1?
  
19   BY MS. KLOPATEK:
  
20       Q.    Uh-huh.
  
21             If you could please read the second sentence
  
22   on that first paragraph?
  
23                  MS. HERNBRODE:  Can you wait just a
  
24   moment until we have the exhibit number so that I can
  
25   also follow along?
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 1                  THE WITNESS:  While they're getting
  
 2   that, you said the second sentence of the first
  
 3   paragraph?
  
 4                  MR. HOOD:  Freeport 6, I believe.
  
 5                  MR. BREEDLOVE:  Pardon me, what number?
  
 6                  MR. HOOD:  I believe it's Freeport 6.
  
 7                  THE WITNESS:  You said the second
  
 8   sentence, first paragraph?
  
 9   BY MS. KLOPATEK:
  
10       Q.    Uh-huh.
  
11       A.    The one that begins with "The approach"?
  
12       Q.    Yes, please.
  
13                  MR. HOOD:  It's Freeport 5.  Freeport 5.
  
14                  MR. BREEDLOVE:  Do you know which number
  
15   from the Commission?
  
16                  MS. HERNBRODE:  Looks like it's XO23.
  
17                  MR. BREEDLOVE:  Thank you.
  
18                  MS. HERNBRODE:  I have it.  Thank you.
  
19                  CHAIRMAN NOBLE:  Is the reporter
  
20   confident that she has it properly identified?
  
21                  MS. HERNBRODE:  What would be the page
  
22   number, again?  I'm sorry.
  
23                  MS. KLOPATEK:  3-1.
  
24                  Are we set?
  
25                  MR. MORIARTY:  Everybody ready?
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 1                  THE WITNESS:  The sentence begins "The
  
 2   approach involves a multilevel screening process of
  
 3   increasing refinement designed to identify watercourses
  
 4   least likely to meet the statutory and legal
  
 5   definitions of navigability," end of sentence.
  
 6   BY DR. KLOPATEK:
  
 7       Q.    My question to you, sir, did you follow this
  
 8   rigorous screening process for the Verde River?
  
 9       A.    No.
  
10             This was a report on small and minor
  
11   watercourses.
  
12       Q.    Just --
  
13       A.    So the Verde River hadn't been addressed
  
14   separately.
  
15       Q.    That's fine.  I'm just wondering on your
  
16   rivers.
  
17             I would like to go ahead to go to your --
  
18       A.    I'm sorry.  Let me just clarify.  Did you say
  
19   did we follow this small and watercourse procedure, or
  
20   did we follow a rigorous procedure?
  
21       Q.    This rigorous procedure that you followed
  
22   here.
  
23       A.    Okay.  No, the Verde River was done outside
  
24   of this process.  It had been done already.
  
25       Q.    Thank you.
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 1             I would like to turn to Page 159 from your
  
 2   presentation from yesterday, please.  Slide 159.
  
 3             I just have a couple questions on this slide.
  
 4   In regard to the gaging stations on the left-hand side,
  
 5   could you let me know or let us know why you chose
  
 6   these particular gaging stations?
  
 7       A.    They were US -- yes.  The reason we chose
  
 8   these gaging stations is that they were USGS gaging
  
 9   stations.  They had relatively long-term records.  The
  
10   data were available.  And in the case of the McDowell
  
11   one, we were using the records prior to the dams.
  
12                  DR. KLOPATEK:  May I approach?
  
13                  CHAIRMAN NOBLE:  Yes.
  
14                  MS. HERNBRODE:  Is this an exhibit?
  
15                  DR. KLOPATEK:  This is an exhibit that
  
16   we are going to be entering into our brief.  It's a --
  
17   BY DR. KLOPATEK:
  
18       Q.    This is Fort McDowell 1.
  
19             Would you say this is an adequate
  
20   representation of all of the gaging stations along the
  
21   Verde River?
  
22       A.    And by this, you're referring to the first
  
23   page, the second page, or the whole thing?
  
24       Q.    The second page, which has the Verde River
  
25   basin.
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 1       A.    Yeah, I see that that list also extends to
  
 2   the third page of what you've given, which isn't
  
 3   paginated, but the top of the page references the
  
 4   Tangle Creek gage.
  
 5             Yeah, I think those are all the currently
  
 6   active gages as of the date of whenever this was
  
 7   printed.
  
 8       Q.    This was printed last night at midnight.
  
 9             Did you use the information here, and did you
  
10   go ahead when -- when you received this data, could you
  
11   explain how you used this data, just briefly, and why
  
12   you presented this data?
  
13       A.    Okay, you said this data here, and you're --
  
14       Q.    This data in terms of this chart.
  
15       A.    Okay, so we're back on Slide 159.
  
16       Q.    159.
  
17       A.    How did I use this data or --
  
18       Q.    What was the purpose of this slide, of this
  
19   data?
  
20       A.    Was to try to give a representative flow data
  
21   for the Verde River.
  
22       Q.    And I want to discuss for a minute about you
  
23   used the data that's on Page 159 to go ahead then on
  
24   Page 160, which is the next slide, you used the data
  
25   from that chart to go ahead to make this graphic; is


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







VERDE RIVER     VOLUME 4     12/18/2014 857


  


 1   that correct?
  
 2       A.    No.
  
 3       Q.    Where did you -- how did you use to get this
  
 4   graphic?
  
 5       A.    Those are -- when you say this graphic,
  
 6   you're referring to Slide 160.
  
 7       Q.    160.
  
 8       A.    And the graph on Slide 160 is a plot of the
  
 9   monthly average flow rates as reported at the five
  
10   gaging stations that are listed there.
  
11       Q.    So the data, the raw data, that came from
  
12   those gaging stations, from these five gaging stations,
  
13   went to make the graphic in 160, on the one behind you.
  
14       A.    So the data that were used to create the
  
15   graphic on 160 were from, I believe, Pope, et al.
  
16   That's a USGS Water Resources Investigation Report
  
17   that's cited in our documents.  That's just a
  
18   publication by the U.S. Geological Survey or it's -- I
  
19   think it's like Summary of Gage Data or some such
  
20   title, something like that.
  
21       Q.    So the data represented on Slide 159 is not
  
22   represented on Slide 160?
  
23       A.    On Slide 159, what you see there are the
  
24   titles of the gages; the segment that they correspond
  
25   to, which, of course, as we've already discussed, is
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 1   off by one; the average annual flow rate; the median or
  
 2   Q50, as Mr. Hood was referring to it yesterday,
  
 3   discharge; and the Q90 flow rate; as well as the gage
  
 4   period for which those data represent.
  
 5             That's average annual, median, 90 percent.
  
 6   Some people like to think of it as a proxy for base
  
 7   flow.
  
 8             On the next one, on 160, those are monthly
  
 9   data.  On 159 there are no monthly data showed there.
  
10   So I'm just parsing the data in two different ways.
  
11       Q.    But the data originally came from the gaging
  
12   stations listed on 159, on Slide 159.  The gaging
  
13   stations from Paulden to McDowell that you have listed
  
14   were generated to make Slide 160?
  
15       A.    Yes.
  
16       Q.    Yes.
  
17       A.    That's all USGS data.  Is that what you're
  
18   asking me?
  
19       Q.    Yes.
  
20                  COMMISSIONER ALLEN:  Pardon me.  I have
  
21   a question.
  
22                  Did you not sometime in the past say
  
23   that the flow rate was at the 10 percent level, not the
  
24   90 percent level?
  
25                  THE WITNESS:  Yeah, I get those confused
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 1   quite often, as I mentioned the other day, Commissioner
  
 2   Allen.  Excuse me for not addressing you properly.
  
 3                  Yeah, I get those backwards.  And I went
  
 4   back that night and I checked, and consistently through
  
 5   the report we're calling the Q90 the base flow and the
  
 6   Q10 the higher flow.
  
 7                  So I had confused myself once again.
  
 8   Sorry if I passed my confusion along.
  
 9                  COMMISSIONER ALLEN:  Okay.
  
10   BY DR. KLOPATEK:
  
11       Q.    On Slide 159, if we could look on the
  
12   right-hand side, in the gaging periods, there are
  
13   significant gaps in data; would you agree, yes or no,
  
14   in terms of the dates?
  
15       A.    There are chronological gaps in when the data
  
16   were collected, yes.
  
17                  DR. KLOPATEK:  May I approach?
  
18                  CHAIRMAN NOBLE:  Yes.
  
19                  MS. HERNBRODE:  Is this another new
  
20   exhibit?
  
21                  DR. KLOPATEK:  This is another new
  
22   exhibit, Fort McDowell 2, which we'll be going ahead
  
23   and presenting as evidence in our brief.
  
24   BY DR. KLOPATEK:
  
25       Q.    Well, from your Slide 159, based on your gage
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 1   record, on the information I just handed you, which
  
 2   goes from Paulden to McDowell, I followed the line of
  
 3   thought between Paulden and McDowell and put from 1889
  
 4   to 2015 a record of where data exists.
  
 5       A.    That wasn't a question.
  
 6       Q.    But that's what I put before you.  Do you
  
 7   agree?
  
 8       A.    Only you can testify as to what you did.
  
 9   I'm --
  
10       Q.    Can you see that that's what this represents;
  
11   that they are based on your gage period in the slide --
  
12       A.    This is your technical analysis that you're
  
13   asking me questions about that you just handed to me.
  
14       Q.    No, this just is from the gaging period, I've
  
15   transferred over your data into this table, into this
  
16   graphic.
  
17       A.    And you're saying this is -- the lines
  
18   represent the gaps?
  
19       Q.    The lines represent the times of which the
  
20   gaging stations are recorded on your table on 159 as
  
21   the year period --
  
22       A.    From my quick review, they appear to be.  I'm
  
23   having trouble with the color separation here.  They
  
24   seem about right, yeah, I think.  Yeah, okay.
  
25       Q.    Do you agree that over a centennial period of
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 1   the recorded history for streamflow, that decadal
  
 2   events that would occur over, say, definitely, a
  
 3   ten-year period, a major event, would have an impact on
  
 4   streamflow?
  
 5       A.    The question you asked me is would a decadal
  
 6   event --
  
 7       Q.    Something that occurred over a ten-year
  
 8   period.
  
 9       A.    And by a decadal event, so you're talking
  
10   about a fluctuation in climate that would influence
  
11   streamflow on a decadal scale, is that what you're
  
12   asking me?
  
13       Q.    Over, say, a period of a hundred years, would
  
14   you say a decadal event, something that happened over a
  
15   ten-year period, a major event that occurred over a
  
16   ten-year period, would that influence or have an
  
17   influence over findings of streamflow?
  
18       A.    Wow, that's a difficult question.  I mean I
  
19   understand what decadal cycles are and decadal analysis
  
20   and whatnot, but you're saying an event as it relates
  
21   to streamflow.
  
22             I'm not aware of any 10-year events.  But I
  
23   am aware of 10-year cycles in climate.  And if I
  
24   think -- I'm trying to help answer this question and
  
25   move us along here, but there are cycles that are on
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 1   decadal scales, which may or may not be 10 years.
  
 2   They're just -- you're talking about a longer term than
  
 3   an annual fluctuation and not as long as a centennial
  
 4   or millennial scale.
  
 5             So, yeah, there are periods of time where
  
 6   there are higher and lower flow over the course of
  
 7   time, yeah.
  
 8       Q.    So going back to this graphic that I just
  
 9   handed you, how is the 1950s represented, the drought
  
10   period from the 1950s and the drought period that we're
  
11   currently under, represented in this graphic?
  
12       A.    First of all, let me point out that I didn't
  
13   select these time periods.
  
14       Q.    I know.
  
15       A.    These are the data sets that the USGS has
  
16   collected.  These are the data that are available.
  
17       Q.    I realize that.
  
18       A.    If I were king of the world, I would have
  
19   made the USGS start back in the 1700s and they would
  
20   have collected every day perfectly, but that's just not
  
21   what exists.  So this is what exists.
  
22             So to your question as to what is in the
  
23   '50s, looks to me like the Tangle Creek gage had some
  
24   data around the '50s.  But I think there would be some
  
25   others who would quibble about your definition of when
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 1   droughts occurred.  But to your direct question, the
  
 2   1950s on your graph here, as you've portrayed it, looks
  
 3   like Tangle Creek has data.  And that may be the only
  
 4   one.
  
 5       Q.    So certainly not representative of what
  
 6   happened over the entire Verde River?
  
 7       A.    Oh, I would disagree.  I would say that these
  
 8   are pretty representative of what happened over the --
  
 9       Q.    1950s?
  
10       A.    Of the 1950s, if we were doing an analysis of
  
11   what the 1950s looked like, we would rely solely, I
  
12   guess, on the Tangle Creek data and perhaps other
  
13   sources, like tree rings and things like that.
  
14                  DR. KLOPATEK:  May I approach?
  
15                  CHAIRMAN NOBLE:  Yes.
  
16                  DR. KLOPATEK:  This is Fort McDowell
  
17   evidence to be entered in as No. 3.
  
18                  CHAIRMAN NOBLE:  Are these numbered?
  
19                  DR. KLOPATEK:  It would be Fort
  
20   McDowell 4.
  
21                  CHAIRMAN NOBLE:  3?
  
22                  DR. KLOPATEK:  3 and 4.
  
23                  MR. HELM:  Could we have the number that
  
24   you're using, Counsel?
  
25                  CHAIRMAN NOBLE:  Which number do you
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 1   want on the black one?
  
 2                  DR. KLOPATEK:  Fort McDowell 3 and 4.
  
 3   The black cycle map will be 3.
  
 4                  CHAIRMAN NOBLE:  And the red will be 4.
  
 5                  DR. KLOPATEK:  Will be 4.
  
 6                  CHAIRMAN NOBLE:  Thank you.
  
 7   BY DR. KLOPATEK:
  
 8       Q.    If I can call your attention to the USGS
  
 9   gaging station Verde River near Clarkdale; also, Verde
  
10   River near Camp Verde.
  
11       A.    You didn't give me -- oh, you did, on the
  
12   back.  Sorry.
  
13             Clarkdale and Camp Verde?
  
14       Q.    Yes.
  
15             How is the data gap represented?
  
16       A.    The data gap that you just gave me
  
17   represented -- how is it represented?
  
18             The data gap is represented as a data gap.
  
19   There's a squiggly line that show the annual
  
20   fluctuation during the periods of record, which on the
  
21   Camp Verde gage appear to end around the mid 1940s and
  
22   pick up again after 1988 on the Camp Verde gage, and on
  
23   the Clarkdale gage the data end, it looks like, around
  
24   1920 or so and pick up again after 1964.
  
25       Q.    Okay.  If you could go ahead and turn to your
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 1   Slide 160.  How do you account for data gaps in this
  
 2   analysis?
  
 3       A.    I think I've answered this question already,
  
 4   and I've told you that these are the data as published
  
 5   by the USGS.
  
 6       Q.    But where do you reference, within this
  
 7   document, in regard to this particular diagram, that
  
 8   there is data gaps?
  
 9       A.    Well, in the report that this is the update
  
10   for, that we've talked about quite a bit, in the
  
11   hydrology chapter, which I think is Chapter 7, it
  
12   discusses the source of the data; and as you yourself
  
13   have pointed out on Slide 159, in the last column
  
14   there, it tells you the period of the gages.
  
15       Q.    But where on this graphic do you specifically
  
16   have a sentence in regard to the data gaps in regard to
  
17   the table that's on -- or excuse me, the figure?
  
18       A.    Do you see a sentence there?  I don't have
  
19   one.  I mean --
  
20       Q.    That's my point, sir.
  
21             If you can go ahead and look for the Verde
  
22   River Basin Tangle Creek, I would just like you to go
  
23   ahead and I would like you to read on the very bottom
  
24   of that graphic what the red line means.
  
25       A.    Estimated mean -- daily mean discharge.
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 1       Q.    What is the difference between the red versus
  
 2   the blue data?
  
 3       A.    According to this, it says it's estimated
  
 4   versus what's called the daily mean discharge.
  
 5       Q.    So one is recorded and one is estimated?
  
 6       A.    Yes.  And I'm not sure exactly what the
  
 7   context of the estimated means.
  
 8       Q.    But this was in -- this gaging station was in
  
 9   your table?
  
10       A.    This gaging station was in my table, yes.
  
11       Q.    Thank you.
  
12                  DR. KLOPATEK:  That's all I have at this
  
13   time.
  
14                  MR. MORIARTY:  And that's all Fort
  
15   McDowell has.
  
16                  CHAIRMAN NOBLE:  Are there any other
  
17   questions for Mr. Fuller?
  
18                  Yes, Mr. Helm.
  
19                  MR. HELM:  Just a couple.
  
20
  
21                     CROSS-EXAMINATION
  
22   BY MR. HELM:
  
23       Q.    Good morning, Mr. Fuller.
  
24             I'll try to make this short and sweet.  I
  
25   have what are really just two questions, I think, but I
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 1   always like to protect myself by saying a few.
  
 2             The first question is that your -- based on
  
 3   your testimony here, the work you've done over the last
  
 4   25, 30 years on this river in these proceedings and the
  
 5   work that the other experts did that you're here
  
 6   testifying about, to shorten up the string of expertise
  
 7   that needs to come before us, is there any doubt in
  
 8   your mind that the five segments that you have
  
 9   classified in your work are susceptible -- were
  
10   susceptible to navigation on or about the date of
  
11   statehood, State of Arizona?
  
12       A.    No.
  
13       Q.    The same question with respect to actual
  
14   navigation.  Is there any doubt in your mind that on or
  
15   around the date of statehood, the Verde River had been
  
16   navigated, as that term is used in the court cases that
  
17   you have read that are applicable to these hearings?
  
18       A.    I would say for Segments 2 through 5, I have
  
19   absolutely no doubt.  We don't have any recorded
  
20   historical documentation of downstream or stream
  
21   navigation in Segment 1.
  
22                  MR. HELM:  Thank you.  That's all I
  
23   have.
  
24                  CHAIRMAN NOBLE:  Any other questions?
  
25                  Commissioners?
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 1                  (No response.)
  
 2                  MS. HERNBRODE:  We do have some
  
 3   redirect, but I would like about five minutes with my
  
 4   witness to see if I can cut that back, when you're
  
 5   ready for that.
  
 6                  CHAIRMAN NOBLE:  All right.  You need a
  
 7   break of five minutes, is that what I understood?
  
 8                  MS. HERNBRODE:  I would love a break of
  
 9   five minutes to just consult with Jon about whether I
  
10   need to ask him a few things.
  
11                  COMMISSIONER HORTON:  Mr. Chairman?
  
12                  Would you repeat that last statement
  
13   about Segments 3 through 5?  Did you say it was
  
14   navigable or was not?
  
15                  THE WITNESS:  Oh, I believe that
  
16   Segments 1 through 5 are navigable.  The latter
  
17   question -- did you want the latter question or the
  
18   first question?
  
19                  COMMISSIONER HORTON:  Both.
  
20                  THE WITNESS:  Okay.  The latter question
  
21   he asked me regarding actual historical navigation in
  
22   those same segments; and I said that we have historical
  
23   documentation of trips that occurred in Segments 2
  
24   through 5, but not in 1.  We have some accounts of some
  
25   kinds of boating in Segment 1, but not downriver
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 1   boating.
  
 2                  COMMISSIONER HORTON:  Thank you.
  
 3                  CHAIRMAN NOBLE:  Okay.  We'll take a
  
 4   five-minute break.
  
 5                  (A recess was taken from 9:35 a.m. to
  
 6   9:44 a.m.)
  
 7                  CHAIRMAN NOBLE:  Let the record reflect
  
 8   the presence of the three Commissioners.
  
 9                  Ms. Hernbrode, you have taken on the
  
10   appearance of Mark McGinnis.
  
11                  MR. MCGINNIS:  She's gone way downhill
  
12   over the break, hasn't she?
  
13                  CHAIRMAN NOBLE:  The ghost of Christmas
  
14   past.
  
15                  Mr. McGinnis, we understand you might
  
16   have a few more questions for Mr. Fuller.
  
17                  MR. MCGINNIS:  Hopefully just one, to
  
18   follow up on one of the questions Mr. Helm asked.
  
19                  CHAIRMAN NOBLE:  Please go forth.
  
20
  
21                  FURTHER CROSS-EXAMINATION
  
22   BY MR. MCGINNIS:
  
23       Q.    Mr. Fuller, it was my understanding Mr. Helm
  
24   just asked you whether you had any doubt whatsoever
  
25   whether the Verde River was susceptible to navigation
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 1   on the date of statehood.  Is that the way you
  
 2   understood his question?
  
 3       A.    No, I don't recall him saying the date of
  
 4   statehood, but maybe -- here he is standing up.  Maybe
  
 5   he can clarify.
  
 6                  MR. HELM:  That wasn't my question.  I
  
 7   asked the date of statehood or around the time of
  
 8   statehood.
  
 9                  MR. MCGINNIS:  Okay.  That wasn't -- I'm
  
10   asking the witness a question.
  
11   BY MR. MCGINNIS:
  
12       Q.    So what was your understanding of his
  
13   question?
  
14       A.    I understood it to be as of the time of
  
15   statehood.
  
16       Q.    So is it your opinion, as you sit here today,
  
17   that the river was navigable on February 14th, 1912?
  
18       A.    Yeah, I would believe so, yeah.
  
19       Q.    Do you have any data whatsoever about flows
  
20   on February 14th, 1912?
  
21       A.    I would have to go back and look through the
  
22   report one way or the other; but I know that there are
  
23   probably parts of the river that don't have flow data
  
24   on that date, again.  But it may or may not.  I'll go
  
25   back and look through the report, if you like.  It's
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 1   right here.
  
 2       Q.    And Mr. Helm's question related to every
  
 3   segment, right?
  
 4       A.    Segments 1 through 5, I believe.
  
 5       Q.    2 through 5, I think.
  
 6       A.    He said --
  
 7       Q.    No, 1 through 5.
  
 8       A.    Yes.
  
 9       Q.    Okay.  So do you have an opinion, as you sit
  
10   here today, to a reasonable degree of scientific
  
11   certainty, that every segment of the Verde River,
  
12   1 through 5, was navigable on February 14th, 1912?
  
13       A.    Yes, I do.
  
14       Q.    And what's the basis for that opinion?
  
15       A.    Oh, my goodness.
  
16       Q.    On that day.
  
17       A.    On that day?  Oh, just expectations of what
  
18   Februarys typically looked like.
  
19       Q.    So if your report back in 2003 said that
  
20   February 1912 had flows well below the long-term
  
21   average rates, would that affect your opinion?
  
22       A.    No.
  
23                  MR. MCGINNIS:  Okay.  Thank you.  That's
  
24   all I had.
  
25                  CHAIRMAN NOBLE:  Oh, you're looking more
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 1   like your old self.
  
 2                  MS. HERNBRODE:  Well, thank you,
  
 3   Mr. Chairman.
  
 4                  CHAIRMAN NOBLE:  Your young self, I
  
 5   should say.  I'll get myself in real trouble.
  
 6                  MS. HERNBRODE:  I feel like I'm getting
  
 7   older every day up here.
  
 8                  COMMISSIONER ALLEN:  So do we.
  
 9                  CHAIRMAN NOBLE:  No, let's correct the
  
10   record.  We do not feel like you're getting older every
  
11   day.
  
12                  MS. HERNBRODE:  You've been married a
  
13   long time, Mr. Chairman, haven't you?
  
14                  All right, well, I'm going to try to get
  
15   this done before you get too much older,
  
16   Mr. Commissioners.
  
17
  
18                    REDIRECT EXAMINATION
  
19   BY MS. HERNBRODE:
  
20       Q.    Joy Hernbrode for the State of Arizona,
  
21   again.
  
22             Hello, Jon.
  
23       A.    Hello, Ms. Hernbrode.
  
24       Q.    You can call me Joy.  All right, we meet
  
25   again.  I just have a few questions.  Hopefully we will
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 1   get through them fairly quickly.
  
 2             When you do a trip on the Verde, how many
  
 3   miles per day do you do?
  
 4       A.    It depends on what my objectives are.  Like
  
 5   sometimes I'll take a group of people out and we'll do
  
 6   what we call a Verde Daily from the White Bridge down
  
 7   to Beasley, which is about 10 miles.  And that's just
  
 8   the -- that's the distance because that's where I
  
 9   shuttle.
  
10             If I'm doing a through trip, I plan on doing
  
11   at least 20 miles a day.  I've done more than that.
  
12   I've done Perkinsville to Sycamore, past Sycamore
  
13   Canyon in a single day.  I've done Childs to Sheep's
  
14   Bridge, which is about 35 miles, I believe, somewhere
  
15   in that neighborhood, in a day.
  
16             So I tend to get up in the morning, eat
  
17   breakfast, and paddle.
  
18             Most people out on the river, I find, are
  
19   taking their time and they go shorter.  And they read
  
20   the guides, and the guides talk about, well, you should
  
21   plan on X number of miles a day, and I think the
  
22   assumption there is that they're going to have a
  
23   leisurely breakfast and sit around and warm up and have
  
24   a long lunch and go for a side hike and things like
  
25   that.
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 1       Q.    You've boated with Don Farmer?
  
 2       A.    I have.
  
 3       Q.    He likes to do those kind of take your time
  
 4   trips?
  
 5       A.    He does.
  
 6       Q.    He whines a little bit about boating with
  
 7   you.
  
 8       A.    Yes.  He thinks I'm missing the point.
  
 9       Q.    Yeah, right.
  
10             Mark asked you a lot of questions about your
  
11   opinion on Segment 0-B, and I think the implication
  
12   from those was that you somehow changed your opinion as
  
13   a result of SRP's briefs or the other briefs on the
  
14   Gila.
  
15             So I'm just going to ask you straight out,
  
16   was the reason you thought 0-B was a little more
  
17   navigable between your earlier PowerPoint and your
  
18   PowerPoint you presented this week because of those
  
19   briefs or some other reason?
  
20       A.    Some other reason.  It was definitely not
  
21   because of the briefs.
  
22       Q.    What was it?
  
23       A.    I went out there.
  
24       Q.    You field-checked your work?
  
25       A.    I did, yeah.
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 1       Q.    All right.
  
 2       A.    And I saw something different than I had seen
  
 3   in the guides and whatnot.
  
 4       Q.    And that was?
  
 5       A.    Particularly the Williams Guide.  He talks
  
 6   about dragging and, you know, the obstacles and
  
 7   whatnot.  And when I got out there, I was very
  
 8   pleasantly surprised.  It was an easy paddle.
  
 9       Q.    Didn't cause you to determine that the river
  
10   was navigable, but it caused you to think there were
  
11   more times of year that you could get a boat down it?
  
12       A.    Yeah, there are other factors involved, yeah.
  
13       Q.    All right.  Okay, I'm going to ask you to try
  
14   to pull up my first slide there.  As opposed to making
  
15   some copies, I am -- I know we're trying to be exact
  
16   here.  So this is out of the Gila transcript, which I
  
17   recognize is not in evidence, but Mr. McGinnis read you
  
18   some portions of this, and --
  
19                  MR. MCGINNIS:  I don't think that's
  
20   correct, but I don't have any problem with that.
  
21                  MS. HERNBRODE:  Okay.  I'm sorry.  You
  
22   read some portions and asked him about it.
  
23                  MR. MCGINNIS:  I don't recall reading
  
24   any portions of the Gila transcript, and I don't think
  
25   I have it with me.
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 1   BY MS. HERNBRODE:
  
 2       Q.    Okay.  I apologize then.  I was having a
  
 3   moment where I was wishing I was drinking more water or
  
 4   something.
  
 5             So you were asked some questions in the Gila
  
 6   River about your standard in terms of boating, and this
  
 7   is Page 360 from the Gila transcript for those who want
  
 8   to look it up later.
  
 9             Did you ever say that your standard for
  
10   navigability is that you can get a boat down it?
  
11       A.    I believe I said that that was informative
  
12   for me, but that was not my sole standard, no.
  
13       Q.    Okay.  You can get rid of that one.
  
14             There's been some discussion about inflatable
  
15   kayaks drawing less water than canoes and about hearing
  
16   canoes scraping over the rocks.
  
17             Do you have a different opinion about the
  
18   draw of these two boats?
  
19       A.    I do, yeah.  And that kind of surprised me.
  
20   I think it was Mr. Lynch who was testifying on that on
  
21   Monday.
  
22             My experience is completely different with
  
23   that.  I've done a number of canoe trips where some of
  
24   the paddlers were in inflatable kayaks or IKs or
  
25   duckies, and I would say routinely the canoes have much


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







VERDE RIVER     VOLUME 4     12/18/2014 877


  


 1   less problem.  It's a much faster boat.  I'm always at
  
 2   the bottom waiting, and they get stuck on things that I
  
 3   go through with no problem at all.  My experience is
  
 4   that the duckies draw more and they're stickier on the
  
 5   rocks.  So that's just been my experience.
  
 6             In fact, I have had discussions specifically
  
 7   about the Verde River.  Some friends of mine had done
  
 8   the Beasley to Gap Creek run, and they had done it at,
  
 9   I think, 390 and said, oh, it was terrible, and we were
  
10   dragging, we were dragging all the time.  And I
  
11   thought, well, boy, that doesn't sound very good at
  
12   all.  And I went out there at 190 in a canoe and had no
  
13   trouble whatsoever.
  
14             So I think it goes to paddling skill, but,
  
15   also, to the type of boat.  Canoes are just much lower
  
16   draft, easier to get down a river.
  
17       Q.    You've had an IK follow you on the exact same
  
18   path or you follow an IK where the IK got hung up and
  
19   you didn't?
  
20       A.    Always.
  
21       Q.    But you would agree that if you were going to
  
22   run a commercial operation where you were putting
  
23   people with no experience in it, IKs are pretty
  
24   indestructible and foolproof?
  
25       A.    Yeah, you would be surprised what fools can
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 1   destroy; but, yes, that is the boat for beginners.
  
 2   That they're harder to fall out of; they're easier to
  
 3   get back into.
  
 4       Q.    We have had some discussion about the various
  
 5   boating guides and the location of various rapids.
  
 6   Rapids change over time, right?
  
 7       A.    Yes, they do.
  
 8       Q.    Some go away and some show up?
  
 9       A.    Yes.
  
10       Q.    So it's fair to say that there were likely
  
11   rapids on the Verde, and they were likely similar to
  
12   the rapids we see today during historic times, although
  
13   possibly not in the same exact locations?
  
14       A.    Well, I would say that if we had a time
  
15   machine and we went back to 1912, we would see most of
  
16   the rapids that we see today, but not all.  And there
  
17   might be some that we would go around a bend expecting
  
18   to see one and it wouldn't be there, and we would come
  
19   around a bend not expecting to see one and there might
  
20   be one.
  
21             But rapids form in particular locations for
  
22   geologic and hydraulic reasons, so there are reasons
  
23   that they're there; but they do change.
  
24       Q.    We're not arguing.  The Verde Falls would
  
25   still be there?
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 1       A.    Yes, and the Verde Falls is a
  
 2   bedrock-controlled rapid.
  
 3       Q.    And in its ordinary and natural condition, of
  
 4   course, there wouldn't be the hazards created by man,
  
 5   the dams and stuff?
  
 6       A.    That's true.
  
 7       Q.    You knew Mr. Slingluff?
  
 8       A.    I did.
  
 9       Q.    Did you ever talk to him about canoes?
  
10       A.    I did.
  
11       Q.    Coleman canoes?
  
12       A.    I did.
  
13       Q.    What did he say?
  
14       A.    I met Mr. Slingluff in the process of doing
  
15   the work the first time around on the Verde.  He was
  
16   one of the witnesses and one of the people we talked
  
17   to, because he had written the Verde River Guide, so I
  
18   was interested in finding out from him.  That was prior
  
19   to any of my through trips on the Verde; you know, what
  
20   it was like.
  
21             And so we sat down and talked, and I was
  
22   renewing my interest in canoeing from when I grew up.
  
23   And so I said, Jim, I'm thinking about buying a canoe
  
24   and I've been looking in catalogs and whatnot.  This is
  
25   not much internet at that time.
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 1             So I said, you know, canoes are kind of
  
 2   expensive.  The ones I'm seeing, the good ones look
  
 3   like they're $1,100, $1,500 and up.
  
 4             And he said, buy a Coleman, Jon.
  
 5             And I said, but Colemans are not good canoes.
  
 6   You know, they have a keel down the middle of them.
  
 7   They have this aluminum shaft in the bottom.
  
 8             And he goes, Jon, the Coleman canoes, you can
  
 9   buy the whole setup for 300 bucks.  Try it.  If you
  
10   don't like it, you can sell it used for 300 bucks.  You
  
11   buy an expensive canoe, a nice canoe for 1,500 bucks,
  
12   you try it, you don't like it, you can sell it for 300
  
13   bucks.
  
14             So I took his advice and I bought a Coleman,
  
15   and I took it on the Verde and I took it on the Gila,
  
16   and he was right.  They're a not particularly graceful
  
17   craft.  They're tough to turn.  They're not so bad for
  
18   going straight.  They have big and wide and flat bombs
  
19   with a keel, and so they're nice for sitting in the
  
20   lake, and they don't tip when you get tipsy, I think is
  
21   one of their appeals.  Not so much for me, but for
  
22   some.  But not very graceful.
  
23             Got into a nicely designed boat, and it made
  
24   a world of difference.  So, but that was my discussions
  
25   with Jim Slingluff about canoes.
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 1       Q.    And those two designs of canoes, the lake
  
 2   canoe and the river canoe, those designs have been
  
 3   around since well before Arizona statehood?
  
 4       A.    Oh, yeah.  Yeah.  If you read the history of
  
 5   canoes, canoes vary in shape and geometry and materials
  
 6   in different areas.
  
 7             So, you know, back in the Northeast, where
  
 8   you have birch bark canoes, the birch bark canoe people
  
 9   can tell which tribe made which, and they made their
  
10   particular styles to suit their particular rivers; you
  
11   know, how shallow they were and how rocky they were,
  
12   whether they were needing to do a lot of fast water or
  
13   slow water.
  
14             That's the nature of canoe design, is you
  
15   have a particular river or use you want to use, and you
  
16   modify it to fit that use.
  
17       Q.    Mr. Slingluff testified before this
  
18   Commission last round of hearings, did he not?
  
19       A.    I think it was the first round of hearings.
  
20   I don't -- did he come to the -- yeah.  Okay, 2005 he
  
21   was there?  All right.
  
22       Q.    I won't ask you any more questions about
  
23   that.
  
24             So by 1912, was the canoe an outdated mode of
  
25   transportation for commerce?
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 1       A.    Oh, no.  Canoes were still used.
  
 2       Q.    How do you know?
  
 3       A.    I used them.
  
 4       Q.    Were they advertised for commercial use in
  
 5   hunter-trader-trapper magazines in 1912?
  
 6       A.    Yes.  We submitted a bunch of evidence in
  
 7   conjunction with our boating report that's currently in
  
 8   evidence.  In 1912 there were -- in those magazines for
  
 9   trappers and hunters and explorers and whatnot, they
  
10   describe these low-draft boats, and this is where you
  
11   can get to areas in shallow water, and they're
  
12   specifically designed for those purposes, yeah; and
  
13   they were available via Sears and Wards and whatnot.
  
14       Q.    And Mark asked you a bunch of questions about
  
15   decades and uses of canoes and stuff like that.  Was
  
16   there a commercial trip using a flatboat on the Verde
  
17   in the 1930s?
  
18       A.    Yes, there was.
  
19       Q.    And were there likely other commercial uses
  
20   of the river up -- or were there other commercial uses
  
21   of the river up to the date of statehood?
  
22       A.    Yes.
  
23       Q.    Okay.  Mark asked you about something that
  
24   you didn't think you had a chance to completely answer,
  
25   and that was why you said the river was braided before
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 1   and not now.  So let's get the complete answer.
  
 2             You said before the river was braided.
  
 3   You're saying it's not braided now.  Why is that?
  
 4       A.    Oh.  I can't imagine when I said the Verde
  
 5   River was braided.  No, we have historical -- in the
  
 6   past in navigability reports we would make comments
  
 7   about the river corridor being braided.  And, yeah,
  
 8   thank you for reminding me about this.
  
 9             And so why did we change our mind.  We never
  
10   really changed our mind.  So it was a question of, what
  
11   was going on is I'm a flood geomorphologist.  I think
  
12   about the river corridor as a whole.  So when we
  
13   describe the river corridor, we're just making this
  
14   general description of here's what the river looked
  
15   like.
  
16             It never really occurred to us that somebody
  
17   would say, oh, well, they said the river was braided,
  
18   and then make the next step and say, well, braided
  
19   rivers can't be navigated.
  
20             So that's just not the case.  First of all,
  
21   that braided rivers can be navigated, and we had lots
  
22   of testimony on that, as a matter of fact.
  
23             So we felt like because that kept coming up
  
24   and up and up, the braided river thing, over and over
  
25   again, that we needed to clarify, first of all, what we
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 1   said.  And what we said was that there's this
  
 2   compound -- that when we talked about the braided
  
 3   river, we're talking about the compound channel; and
  
 4   that's why in the presentations that I've given I've
  
 5   tried to clarify that, what we meant, what we mean.
  
 6             So it's not a change of opinion.  It's just
  
 7   the description of the navigable channel as opposed to
  
 8   the river corridor.  That's the story there.
  
 9       Q.    Can you pull up your Slide 20?
  
10             All right.  We had a long discussion about
  
11   braiding in high flows and some pairing of these
  
12   slides, which I don't want to pair the slides.
  
13             Can you talk about the bankfull concept and
  
14   braiding?
  
15       A.    Yeah.  Bankfull concept is -- well, it's been
  
16   around for a long time, and the concept is, is there's
  
17   a discharge, a frequency of discharge that shapes the
  
18   main channel.  And in recent years a lot of folks have
  
19   decided to call this the bankfull discharge because
  
20   it's about the point that the main part of the channel
  
21   fills up with water, and it's because the water is in
  
22   there most frequently, that's where most of the
  
23   geomorphic work, if you will, gets done, the moving of
  
24   water and sediment, so that kind of shapes the channel
  
25   and that's where most of the waters convey.  That's
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 1   what the bankfull concept is.  Previously that went by
  
 2   other names, but that's basically the concept.
  
 3             Flows that go above bankfull are less
  
 4   important in shaping the geometry of that main channel.
  
 5   They don't occur very often and they don't last very
  
 6   long.
  
 7       Q.    In February, is the flow of the Verde likely
  
 8   to be outside of that bankfull area the whole month?
  
 9       A.    No.
  
10       Q.    Couple days?
  
11       A.    Yeah, more likely a couple of days; possibly,
  
12   in some years, a couple of weeks.  It would be up for a
  
13   short period of time and then back down.
  
14       Q.    And so you might see braiding for that short
  
15   couple of days to weeks?
  
16       A.    When flow gets outside the main channel,
  
17   you're more likely to see something that I would call
  
18   consistently braided.  And then, again, I think as
  
19   Commissioner Allen pointed out, so you get even higher
  
20   flows, then everything becomes inundated and it no
  
21   longer has a braided character.
  
22       Q.    The range estimated -- and I'm not a
  
23   hydrologist, so I hope I'm doing this right.
  
24             The range estimated by the other experts for
  
25   ordinary and natural conditions of the Verde is
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 1   somewhere, I think, in the 90 to 150 additional cfs
  
 2   range.  Is that enough water to change the channel
  
 3   pattern of the Verde from what we see today to a
  
 4   braided channel?
  
 5       A.    No.
  
 6       Q.    All right.  You were asked about the time
  
 7   period for susceptibility for navigation.  Basically,
  
 8   did you study how many days per year you would need to
  
 9   be able to navigate on the river in order to have a
  
10   successful commercial business; and I think you
  
11   answered no to that question.
  
12             Did you look at how many days per year you
  
13   can put a boat on the Verde?
  
14       A.    Yes.
  
15       Q.    And can we turn to some of those slides and
  
16   run through that real quick?
  
17       A.    Yes, we can.
  
18             I think you recall that in each of the
  
19   segments, I went through a summary of percent of time
  
20   that's boatable by different types of boats, and I
  
21   listed specifically canoes and flatboats.  And I don't
  
22   know that we need to look at that for each of the
  
23   segments.  This one happens to be in Segment 2, and the
  
24   source of those data sets were from a combination of
  
25   the rating curves and the hydrologic data.
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 1       Q.    So you kind of presented the information two
  
 2   ways; one in this percentage of time and number of days
  
 3   per year, and then I believe in a graph with the little
  
 4   boats on it?
  
 5       A.    Yeah, and that's what I was -- do you want to
  
 6   see that?  I'm looking for it right now, but I'm trying
  
 7   to remember which page it was on.  A really crack
  
 8   attorney would have had that for me.
  
 9       Q.    I recognize that, and I apologize for not
  
10   being a really crack attorney.
  
11             Nonetheless, most of the time the Verde is
  
12   boatable by canoes and flatboats?
  
13       A.    It's right there.
  
14             Yes.  Oh, yes.  Yeah, and we heard that, and
  
15   I think that's confirmed by the testimony that we heard
  
16   earlier this week from Mr. Lynch and Mr. Farmer, who go
  
17   out there and at base flow conditions, and that's been
  
18   my own experience as well.
  
19       Q.    Similarly, Mark asked you about a
  
20   businessman's choice if three-quarters of the
  
21   deliveries were successful.  Is that really the right
  
22   question for navigability?
  
23       A.    No.  I think there's a couple of things to
  
24   add into that discussion there that he didn't
  
25   specifically ask me about, so I didn't specifically
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 1   answer.
  
 2             So one is, you know, the three-quarters or
  
 3   whatever the percentage was based on the
  
 4   success/failure rate of the Verde here.
  
 5             So I think, first of all, you need to look at
  
 6   that in context and say, well, of the failures, maybe
  
 7   that's a separate discussion we want to have, is, you
  
 8   know, why did people fail.  And I would suggest that
  
 9   they failed because they picked the wrong boat, they
  
10   were inexperienced.  And I think there were clues in
  
11   the accounts that we have that will tell you that they
  
12   were inexperienced.
  
13             For instance, when I first read about the
  
14   guys in the iron boats who said that they were going to
  
15   go down from Camp Verde in iron boats in seven days and
  
16   they were going to hunt and fish, I thought that's
  
17   moving pretty fast and, really, iron boats in May?  I
  
18   mean that's -- based on my experience in the river,
  
19   that's not what I would have chosen to do.
  
20             Similarly, the guys that crashed their boat
  
21   somewhere along there and they walked barefooted into
  
22   Mesa, you know, they made some rooky errors too to tell
  
23   you that they didn't have much experience.  Like,
  
24   number one, I think Don Farmer told us, you know, he
  
25   always ties his stuff in.  And I think that's a general
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 1   rule when you're on the river; you tie the stuff that
  
 2   you don't want to lose in your boat.  I think one of
  
 3   the guides we looked at actually had that line in
  
 4   there.  I don't know if it's something Slingluff would
  
 5   say.
  
 6             And then just sitting barefoot in your boots,
  
 7   in your boat, that's just a classic no-no.  You never
  
 8   know when you need to jump out, and it's good to have
  
 9   protection on your feet.  So those guys shouldn't have
  
10   had to walk barefoot.  So it tells you that they're not
  
11   experienced boatmen; and the fact that not experienced
  
12   people have some problems, maybe that's not the best
  
13   measure of success.
  
14             And I would point to the Day brothers, who
  
15   seem to have done it annually, and, you know, their
  
16   descriptions of the river don't have anything to do
  
17   with hazards or anything.  They were just talking about
  
18   the call of the river and the limpid waters and that it
  
19   was a pleasant journey, and they planned to do it
  
20   again.  So they were five for five.  That's a better
  
21   success.
  
22             But, again, I don't think that -- also, the
  
23   question you asked me about, you know, if delivery were
  
24   based on a lower percentage than a hundred percent,
  
25   would you make that choice; and I don't think that's
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 1   really the navigability question.  It's, you know,
  
 2   could it be used, is it susceptible to be used, and was
  
 3   it used.  That's really the question, so...
  
 4       Q.    And if you're a commercial boater, you're
  
 5   going to -- or you need to run a commercial load on the
  
 6   river, you're going to talk to people and find out what
  
 7   the right kind of boat is, get somebody who has some
  
 8   experience on the river, maybe hire Mr. Day to take
  
 9   your first couple of trips down, teach you what he
  
10   knows about it, and then run the river yourself?
  
11       A.    Yeah, you know, I'm not in Mr. Day's head,
  
12   but if I were in 1874 and I was looking at that river
  
13   thinking, hey, you know what, I could trap beaver and
  
14   go on down, I might make an exploratory trip down there
  
15   and take a look and see what was there.
  
16             And if not, I would build a boat that I
  
17   thought was suitable for the conditions I had observed
  
18   and give it a shot, and I would go slowly around the
  
19   corners, all the kinds of things Don Farmer talked
  
20   about; you know, take a more cautious approach to
  
21   getting down the river and see what was there.
  
22             The first descents down rivers are difficult.
  
23   You don't know what's coming.  You read the Powell logs
  
24   from Grand Canyon, you know, and they talk about we
  
25   never knew if there was going to be a waterfall around
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 1   the corner.  So they tried to peer around the corners
  
 2   as best they could, and then you pucker up and go.
  
 3       Q.    All right.  So let's talk about those
  
 4   historical accounts, the failures.  And they start on
  
 5   127, your crack attorney is now willing to tell you.
  
 6             So we've got this raft capsizing.
  
 7       A.    Yes, we do.
  
 8       Q.    That would seem to be probably a failure?
  
 9       A.    Yes.
  
10       Q.    Think they built a good raft?
  
11       A.    It tells us very little, but the fact that it
  
12   capsized tells us that it was not suited for their
  
13   conditions that they were trying to negotiate; nor were
  
14   they skilled at negotiating it.
  
15             But I think it tells us that the other rafts
  
16   made it across, and we don't hear more stories about
  
17   rafts capsizing.  And so, like I say, that's the
  
18   history of boating, is you -- and the history of
  
19   engineering and a lot of things too.  You build
  
20   something, it works, you keep using it.  When it fails,
  
21   you've stressed it to its limits, you make a
  
22   modification, and you go forward.
  
23       Q.    All right.  The next one is on 130 for Major
  
24   Spaulding, apparently stationed at Fort McDowell,
  
25   boating down to Phoenix.
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 1       A.    Yeah, I wouldn't -- first of all, I wouldn't
  
 2   call this a failure on the Verde, and I wouldn't call
  
 3   it a boating failure either.
  
 4             As I think I mentioned in my presentation
  
 5   Monday, it's no more a failure of boating than getting
  
 6   shot in a road rage instance as an indication that the
  
 7   road's not drivable.  So it's more an indication of gun
  
 8   safety.  And even then, it was over a manmade obstacle.
  
 9   So in its ordinary and natural condition, they wouldn't
  
10   have been making that portage anyway, so...
  
11       Q.    Okay.  Next, Slide 131 is another raft.
  
12       A.    Yeah, a railroad tie raft.  We talked about
  
13   this one.  I don't know that I need to add much more to
  
14   that.  But I'm not even sure this was on the Verde,
  
15   so...
  
16       Q.    All right.  And I think the next one is our
  
17   fellows in the iron boats at 136.
  
18       A.    Yeah, and I think we talked about this one
  
19   this morning already.  It's the wrong boat, and clearly
  
20   they weren't experienced enough to know what they had
  
21   in front of them.
  
22             My guess is, is that -- you know, this is now
  
23   speculating here, so, you know, allow me to speculate.
  
24   These guys were probably very familiar with Segment 2
  
25   of the Verde River, and they thought, well, you know,
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 1   based on what I've seen there, I think an iron boat is
  
 2   exactly what I need.  And then they got on downstream
  
 3   and found out that maybe a slightly different boat
  
 4   would be better, or they just -- you know, that
  
 5   actually doesn't tell us why they got tired of dragging
  
 6   their boat over the rapids.
  
 7             So it may be what they realized was, hey,
  
 8   I've only got seven days off from work and I've got to
  
 9   get back to the mine and earn my living here or
  
10   whatever they were doing, and said, you know, there's
  
11   no way we're going to make it down there, and if we
  
12   stop now, we can take -- the farmer can drag us back up
  
13   to the camp or to our house, and we keep going and
  
14   we're going to be out here for a couple of weeks and
  
15   I'm going to lose my job.
  
16             So I don't know, but who knows why they quit.
  
17   But clearly dragging an iron boat over rocks could be
  
18   tiresome, and it was going to take them more than seven
  
19   days to get to Phoenix.
  
20       Q.    Okay.  And so we do know some things about
  
21   this.  Apparently, at least four people in the Verde
  
22   Valley area thought -- looked at the Verde River and
  
23   thought that thing looks navigable to me?
  
24       A.    Yeah, and that would be based on what they
  
25   normally would see, which would be Segment 2.
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 1       Q.    Okay.  The next one, 137, these are our four
  
 2   barefoot adventurers?
  
 3       A.    Yeah, and I just talked about those guys too.
  
 4   They made rooky mistakes, and we know that wooden boats
  
 5   had gone down there before, and, you know, we've heard
  
 6   testimony about people boating this reach and it not
  
 7   being particularly difficult.
  
 8       Q.    Okay.  And then 138, Stevens and Webber?
  
 9       A.    Yeah, couldn't make it past The Falls.  We
  
10   don't know anything about their -- much more than that.
  
11   So why they turned around, whether they just realized,
  
12   they thought, well, if it all looks like this down
  
13   there, you know, I don't want to do that every 20 feet
  
14   or every 100, every time I turn around a bend.  So who
  
15   knows what they knew about the river downstream.
  
16       Q.    So the successful boaters, what did they do
  
17   differently?
  
18       A.    They were prepared.  They had the right boat.
  
19   They likely -- well, certainly the Day brothers had
  
20   boating experience by the time they get around to their
  
21   fifth trip.  They planned for adequate time.
  
22             Those are the main things, and those are a
  
23   lot of the same kinds of things that you read in the
  
24   guidebooks that Mr. Lynch and Mr. Farmer talked about;
  
25   you know, be prepared, have the right kind of boat,
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 1   manage your expectations and your time.
  
 2       Q.    I did want to talk to you about a little bit
  
 3   more something that interests me, and that's Dr. Palmer
  
 4   on Slide 135.  So this is a steel boat of some kind?
  
 5       A.    Yeah.
  
 6       Q.    Likely some sort of flatboat?
  
 7       A.    Doesn't say.  Typically, duck hunters like
  
 8   flat-bottomed boats.  They're a little more stable in
  
 9   the water.
  
10       Q.    So they rented this boat from somebody?
  
11       A.    Borrowed it, I think, yeah.
  
12       Q.    Do you know how many times it takes for a
  
13   horse to do something to learn to do it reliably on
  
14   their own?
  
15       A.    Probably less than me, but yeah.  I don't
  
16   know, so to answer your question.
  
17       Q.    All right.  But, likely, this was not this
  
18   horse's first trip up with hauling the boat?
  
19       A.    Probably not.
  
20       Q.    All right.
  
21       A.    The horse knew what to do.
  
22       Q.    The horse knew what to do.
  
23             Okay, let's talk about those two soldiers in
  
24   a boat on 129.  I apologize.  I'm skipping all over the
  
25   place.  I didn't stay up until midnight organizing this
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 1   like I told you I would.
  
 2             You were asked whether those two soldiers
  
 3   could have walked to this location 10 miles downriver,
  
 4   and you agreed that was possible.  Was it probable?
  
 5       A.    I think it was asked if they could have
  
 6   transported the boat some other way, but -- and I did
  
 7   answer, yes, that it was possible.  Sure, it's
  
 8   possible.
  
 9             But it's probably not -- it's not probable, I
  
10   would say.  And I base that on a couple of things.
  
11   Primarily, as we've heard, this part of Segment 2 is
  
12   currently boated in low flow conditions throughout the
  
13   summer, in its depleted condition, by small boats
  
14   thousands of times per year.
  
15             It seems like a lot of work to haul a boat
  
16   downstream to go plopping in the water here.  It would
  
17   seem like the normal thing to do, the easiest
  
18   explanation for how they got there, is they took a boat
  
19   downriver.  We know that it's boatable by this kind of
  
20   boat.  So that's the probable reason.
  
21             And, you know, if the folks who are saying
  
22   there's no water in the Verde are correct, or that it's
  
23   always really shallow, I can't imagine why soldiers
  
24   would haul a boat down to a shallow river and then go
  
25   sit in it.  That seems like not a very productive use
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 1   of soldier time.
  
 2       Q.    When we talk about all these accounts in your
  
 3   direct testimony, do you generally talk about what is
  
 4   possible, or do you try to testify about the most
  
 5   probable fact situation?
  
 6       A.    I try to testify to what's most probable.
  
 7       Q.    Even if it's not real helpful to us?
  
 8       A.    Well, we've presented a lot of information
  
 9   that's clearly not helpful to us.  We've got these
  
10   accounts of failures, some of which we found recently.
  
11   They weren't found in the original studies or in the
  
12   updates or in any of the expert reports from the other
  
13   side.
  
14             For instance, those four guys in the iron
  
15   boats.  You know, I told you the story about I think it
  
16   was Dr. Littlefield who found the account, and then we
  
17   did more research and found they, in fact, did launch
  
18   and then didn't actually complete their journey.
  
19             So we are trying to give you all of the data.
  
20   I think that's been our approach for the last 22 years,
  
21   is to hand you all of the data so that you can make the
  
22   most informed decision possible.
  
23       Q.    We also provided that one of the guys who
  
24   walked barefoot into Mesa?
  
25       A.    Oh, yeah, we did find that one too.
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 1       Q.    Although that does have some good stuff
  
 2   because they made it through some segments okay?
  
 3       A.    They did.
  
 4       Q.    Are the definitions in geomorphology really
  
 5   precise?
  
 6       A.    They're precise in the mind of each
  
 7   geomorphologist, and you put two geomorphologists in a
  
 8   room and you're going to get three opinions.  So, no,
  
 9   there's a fair amount of latitude.  Things like
  
10   channels they try to describe, and even things like
  
11   floodplain, and we occasionally talk past each other
  
12   and quite often talk past a nontechnical audience.
  
13       Q.    So when you're answering some of these
  
14   questions, it's not that you're being evasive.  The
  
15   definitions are just not that precise and, in some
  
16   cases, not really well-suited for discussions of
  
17   navigability?
  
18       A.    I try very hard not to be evasive.  And,
  
19   yeah, it's difficult.  I have an article about science
  
20   and law that a professor at ASU gave me, a geography
  
21   professor over there gave me, and it talks about some
  
22   of the difficulty in trying to convey scientific
  
23   concepts into a legal segment.
  
24       Q.    Lawyers are not that helpful.
  
25             You talked a lot about the Forest Service's
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 1   documents.  The Forest Service has several boating
  
 2   guides that they've published?
  
 3       A.    Yes.
  
 4       Q.    And they employ a river ranger?
  
 5       A.    They do.
  
 6       Q.    And they put in river access points?
  
 7       A.    Yes, they do.
  
 8       Q.    And they permit commercial operations on the
  
 9   Verde?
  
10       A.    They do.
  
11       Q.    So those would all seem to indicate
  
12   navigability to you?
  
13       A.    Yeah.  It was kind of odd hearing some of the
  
14   discussion earlier in this week using a boating guide
  
15   to try to argue for nonnavigability, and it seems like
  
16   its whole point is to encourage boating.  But yeah.
  
17   And I should also point out that the Forest Service has
  
18   a kind of dog in the fight too.  They lease property in
  
19   here, so they're not a neutral party to tidal
  
20   navigability questions.
  
21       Q.    Is there any quicksand on the Verde?
  
22       A.    I've never seen any.
  
23       Q.    Okay.
  
24       A.    Or never stepped in any, I guess.
  
25       Q.    You talked a little bit about the dams'
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 1   impact on sort of smoothing the flow, changing the flow
  
 2   pattern downstream of the dam.  Does a dam also have
  
 3   impact on the channel and vegetation?
  
 4       A.    Yeah.  I think we talked a little bit about
  
 5   this yesterday, because I remember some
  
 6   cross-examination about that.
  
 7             Typically, downstream of dams my experience
  
 8   has been is that there tend to be more strainers.
  
 9   We've lost some of the bigger floods or modified some
  
10   of the bigger floods, moderated some of the bigger
  
11   floods, made them smaller, and so that the strainers
  
12   tend not to be cleaned out as often as they would
  
13   naturally.  And that's very true if you compare boating
  
14   the segment between Horseshoe and Bartlett to the
  
15   segments upstream.  It's more strainery downstream.
  
16       Q.    And the amount of water that's released from
  
17   those dams, is that within what would have been the
  
18   historic ordinary and natural?
  
19       A.    Yeah, that's true.  So compared to the
  
20   existing upstream flows coming into Horseshoe in the
  
21   summertime, the releases are quite often higher; but
  
22   compared to the median ordinary and natural flow rates,
  
23   they're in that same range, so they're not unusual.
  
24       Q.    Did cattle grazing make the Verde less marshy
  
25   and more navigable?
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 1       A.    I would say cattle grazing made the areas
  
 2   around the Verde less marshy.  I doubt that it changed
  
 3   the navigability characteristics at all.
  
 4       Q.    So when people are talking about marshes on
  
 5   the Verde, where do you think those marshes were
  
 6   located?
  
 7       A.    Adjacent to the main channel, in the
  
 8   floodplain areas.
  
 9       Q.    How do you know?
  
10       A.    Well, we know that they're -- some are still
  
11   there.  They're spring-caused in some of the strips.
  
12   And just from a scientific standpoint, it doesn't make
  
13   sense that there was never a channel through Segment 2.
  
14   You're asking me about where those marshes were.  You
  
15   know, I think you could use some standard scientific
  
16   equations to try to figure out, well, how much alluvium
  
17   would there need to be and what would -- how much --
  
18   what would the width and depth of it need to convey the
  
19   kinds of flows that occur on the Verde without creating
  
20   a channel; and it's physically impossible.
  
21       Q.    You would have to have a big, wide, sandy or
  
22   loamy area that you just don't have?
  
23       A.    Well, there -- yeah.  Yes.  The simplest
  
24   answer to that is yes.
  
25       Q.    I have to try to dumb it down for me, so I'm
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 1   sorry.
  
 2             Did the removal of rocks and vegetation by
  
 3   humans make the Verde more navigable?
  
 4       A.    No.
  
 5       Q.    Did you boat the upper Verde before Mr. Lynch
  
 6   made any improvements to it for his commercial
  
 7   operation?
  
 8       A.    Yes.
  
 9       Q.    And if you were a commercial operator and you
  
10   were needing to make the Verde easily boatable for
  
11   every -- for novice boaters, kids, grandmas, people who
  
12   have been drinking a lot of wine, would you clean out
  
13   some of that stuff, perhaps?
  
14       A.    Sure.
  
15       Q.    But the fact that those rocks and vegetation
  
16   were there didn't make the Verde difficult to boat?
  
17       A.    No, and I think he said as much too.  He said
  
18   he was doing this to kind of idiot-proof the river, and
  
19   that someone who knew what they were doing in a boat,
  
20   not necessarily, you know, super-experienced, but
  
21   somebody with some basic skills --
  
22       Q.    Okay.
  
23       A.    -- would get down.
  
24       Q.    Can you flip over to my second slide that I
  
25   provided you, and this is Exhibit X023-6, Page 64, the
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 1   infamous small and minor watercourses report?
  
 2       A.    Yes.  This one?
  
 3       Q.    Yeah.  Can you read the footnote at the
  
 4   bottom there?
  
 5       A.    Yes.  This is, again, from the small and
  
 6   minor watercourse study, and this is Footnote 13 on
  
 7   Page 64.  Did you say the evidence number here?
  
 8       Q.    I did.
  
 9       A.    Okay.
  
10             "The steepest slope of the Arizona boating
  
11   streams listed by the Arizona State Parks is about
  
12   1.5 percent, which is 79 feet per mile."
  
13       Q.    And you were just looking at the boating
  
14   rivers listed in the Arizona Rivers and Streams Guide;
  
15   is that correct?
  
16       A.    Yeah.  The State Parks publishes this book
  
17   called Arizona Rivers and Stream Guide, and they list
  
18   which ones are hiking streams and fishing streams and
  
19   boating streams.
  
20             And so in the course of doing this small and
  
21   minor watercourse study, one of the threshold things we
  
22   looked at was, was there some way we can eliminate
  
23   streams from being too steep and say, well, this is one
  
24   source of evidence.  And so we looked at all of the
  
25   boating streams listed in that document and then went
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 1   and computed their slopes, and this was the number
  
 2   here, so...
  
 3       Q.    Let's talk a little bit about the different
  
 4   processes followed for small and minor watercourses in
  
 5   rivers like the Verde, because not very many of us have
  
 6   been around as long as you and Mr. McGinnis have and
  
 7   have experienced the whole process.
  
 8             So what different things did you do for small
  
 9   and minor watercourses versus rivers like the Verde?
  
10       A.    Well, we did much more detailed work on
  
11   rivers like the Verde and the Salt and the Gila, and
  
12   that work has continued.  So there was a lot more
  
13   technical work, a lot more research.
  
14             The purpose of the small and minor
  
15   watercourses studies was there are 89,000, plus or
  
16   minus, stream segments in the state of Arizona, and I
  
17   think the original Commission or the second version of
  
18   the Commission was looking at that saying we are never
  
19   going to get through there.  We've been at it for a few
  
20   years and we haven't made progress on these first five
  
21   yet, so how are we ever going to get through this.
  
22             So we came up with a process to speed our way
  
23   through.  So we knew that, you know, things like dry
  
24   streams, dry washes that would only flow during
  
25   rainfall, intense rainfall, we could get rid of those.
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 1   And we could get rid of streams that were far too
  
 2   steep.  They were 15, 20 percent, things like that.
  
 3             So we came up with a number of criteria, you
  
 4   know, discharge, flow characteristics.  There's some
  
 5   listed right here, presence of large waterfalls,
  
 6   et cetera.  But -- you were looking?
  
 7       Q.    Yeah.  The Chairman was looking at me like
  
 8   he --
  
 9                  CHAIRMAN NOBLE:  How much more do you
  
10   anticipate?
  
11                  MS. HERNBRODE:  I do have quite a bit
  
12   more.
  
13                  CHAIRMAN NOBLE:  An hour, two hours,
  
14   three days?
  
15                  MS. HERNBRODE:  No, I'm hoping an hour.
  
16                  CHAIRMAN NOBLE:  Let's take a break, 15
  
17   minutes, come back in at 20 until 11:00.
  
18                  (A recess was taken from 10:25 a.m. to
  
19   10:44 a.m.)
  
20                  CHAIRMAN NOBLE:  Please show the
  
21   presence of all three Commissioners.
  
22                  Joy, are you prepared to begin again?
  
23                  We will tell you that we want to break
  
24   as closely as possible to 11:30 to have a discussion on
  
25   scheduling.
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 1                  MS. HERNBRODE:  I will attempt to make
  
 2   that happen, Mr. Chairman, except that this court
  
 3   reporter will kill me if I speak any quicker, so I will
  
 4   try to balance both of those needs.
  
 5                  CHAIRMAN NOBLE:  Thank you.
  
 6   BY MS. HERNBRODE:
  
 7       Q.    Jon, Mark asked you a lot of questions about
  
 8   rapids in Segment 3.  I know you don't believe rapids
  
 9   make the Verde nonnavigable; but if you did, that
  
10   wouldn't impact the navigability of Segments 1 and 2
  
11   and 4 and 5, correct?
  
12       A.    That's correct.
  
13       Q.    And, similarly, any of the other issues
  
14   people have talked about in specific segments don't
  
15   impact the navigability of other segments?
  
16       A.    I think that's the reason for segmentation.
  
17       Q.    All the accounts from the Verde Valley
  
18   Pioneers Association, what's your understanding about
  
19   when those stories were collected?
  
20       A.    I believe it was in 1954 is when they were
  
21   published.  I would assume in the year prior to that is
  
22   when they were collected.
  
23       Q.    So they were people recalling events that
  
24   occurred about 50 years previous?
  
25       A.    Could have been more than 50, yeah; could
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 1   have been up to 70.
  
 2       Q.    And how about the Huntington account, was he
  
 3   also recalling events that had occurred previously?
  
 4       A.    That's my understanding, yes.
  
 5       Q.    And is it your feeling that events that
  
 6   are -- or occurred in the past are less reliable than
  
 7   ones that are contemporaneously recorded?
  
 8       A.    Yes.
  
 9       Q.    Can lakes be stagnant and still be navigable?
  
10       A.    Yes.
  
11       Q.    Can we pull up your Slide 105?
  
12             Do you still have the pointer?
  
13       A.    Theoretically.
  
14       Q.    All right.  You can stand up and do it.
  
15             Can you show me where the irrigation canal is
  
16   on this map?
  
17       A.    My understanding is that it takes off here
  
18   and runs along the right bank, west side of the
  
19   floodplain.
  
20       Q.    And it's designated by sort of a dotted line?
  
21       A.    Yeah.
  
22       Q.    And that's how you can tell it's a canal?
  
23       A.    Yes.
  
24       Q.    All right.  If the Verde has occasional
  
25   double channels, does that make it braided, in your
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 1   mind?
  
 2       A.    No.
  
 3       Q.    Does it, more importantly, have any impact on
  
 4   navigability?
  
 5       A.    No.
  
 6       Q.    All right.  Let's turn to Slide 118.
  
 7             Can you tell where the main channel is?
  
 8       A.    Yes.
  
 9       Q.    Could pretty much any boater tell where the
  
10   main channel is?
  
11       A.    I can't imagine anybody having any
  
12   difficulty.
  
13       Q.    Can you explain to me what a point bar is?
  
14       A.    Yeah.  A point bar would be a deposit of
  
15   sediment that occurs on the inside of a channel bend.
  
16   As flow moves around a bend, the force of the water
  
17   takes it to the outside.  It's like going around a bend
  
18   in your car, you feel a pull, the centrifugal force to
  
19   the outside.  That same thing happens in flowing water.
  
20             So you have higher velocities on the outside
  
21   of the bend and lower velocities on the inside.  Lower
  
22   velocities tends to make sediment drop out of being
  
23   transported by the water and deposits and forms this
  
24   point bar.  The point bar would be exposed at low water
  
25   and would be inundated at higher water.
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 1       Q.    Is that a technical term that was developed
  
 2   for the use on the Verde only?
  
 3       A.    No, no.  Point bars are a common description
  
 4   of a river characteristic.
  
 5       Q.    And it's different than a sandbar how?
  
 6       A.    Well, I suppose a point bar could be made of
  
 7   sand and someone might say, well, that's a sandbar.
  
 8   But, typically, when you're talking about a sandbar,
  
 9   you're talking about something that's in the channel
  
10   underneath the water.  It's in the boating channel, if
  
11   you will, or under the inundated part.
  
12       Q.    You gave me an example from the San Juan last
  
13   night.  Can you talk about that a little bit?
  
14       A.    Yeah, that's a good example.  The San Juan
  
15   river carries a high sediment load.  It's a lot of
  
16   sand.  It's a steep river.  And because it's carrying
  
17   high concentrations of sediment, at least every time
  
18   I've been on it, you can't see very deep in it.
  
19             And so you're paddling along and occasionally
  
20   you'll just suddenly strike a sandbar, and they have
  
21   these sand waves that actually form in the San Juan
  
22   that are kind of interesting and surprising.  There's
  
23   these dunes, sand dunes, moving along the bed of the
  
24   stream.  The current is quite swift, and all of a
  
25   sudden you'll be paddling along and a wave will pop up
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 1   out of nowhere next to you and break over the top and
  
 2   then smooth out and disappear.
  
 3             It's kind of startling when you're in a canoe
  
 4   or in a raft, but no particular hazard associated with
  
 5   them.  And that's the kind of thing that I had in my
  
 6   mind when I was talking about sandbars that would be an
  
 7   obstacle, and then there are other sandbars in the
  
 8   San Juan, that you're asking me about specifically,
  
 9   that are just more stable, more constant in their
  
10   location, and they're under the surface, and it's just
  
11   something that you try to read the water and move
  
12   around.
  
13       Q.    You don't have those kind of sand bottom
  
14   problems on the Verde?
  
15       A.    No.
  
16       Q.    So you were asked if you could predict a
  
17   specific flow on a specific day with, I guess, the
  
18   assumption that a river is unpredictable if you can't
  
19   predict a specific flow on a specific day.  And then
  
20   some follow-up questions were if -- regarding the fact
  
21   that February was generally the month of the highest
  
22   flow, correct?
  
23       A.    Yes.
  
24       Q.    Does that strike you as odd, if even a lawyer
  
25   can figure out when the highest flow on the Verde is
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 1   going to be, that there would be an argument that it
  
 2   was unpredictable?
  
 3       A.    Yes.
  
 4       Q.    Is there any natural river in the world that
  
 5   has the exact same cfs every single year?
  
 6       A.    No.
  
 7       Q.    Every single day?
  
 8       A.    No.
  
 9       Q.    That you could predict a cfs?
  
10       A.    Well, that wasn't actually -- the question
  
11   wasn't, I think, predict.  I think guarantee was the
  
12   word that was asked.
  
13             And I think the distinction with what you're
  
14   saying there is, yeah, I can predict that in February
  
15   it's going to be higher flow than in June, most times,
  
16   with a reasonable degree of scientific probability or
  
17   scientific certainty.  But I cannot guarantee that the
  
18   flow rate would be at that.  I don't think there's any
  
19   hydrologists, serious hydrologists, that make too many
  
20   guaranties about what the flow rate will be at some
  
21   unknown time in the future.
  
22       Q.    And you've worked on thousands of rivers in
  
23   your career?
  
24       A.    I have.
  
25       Q.    Could you do that on any of them?
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 1       A.    No, not on the ones I've worked on.  Maybe
  
 2   there's something someplace somewhere that's not in the
  
 3   Southwest or the United States or North America, but...
  
 4       Q.    What about base flow?  You can predict a
  
 5   minimum base flow, can you not?
  
 6       A.    Again, you can predict and you can compute
  
 7   what the base flow would be.  It's going to be within
  
 8   some kind of range, and there's going to be some level
  
 9   of uncertainty with that, so I couldn't guarantee a
  
10   base flow.  But at some point you do have a floor level
  
11   of saying, well, it's not going to get any lower than
  
12   this absent some other impact to the --
  
13       Q.    It's extremely likely that it will be over
  
14   23 cfs?
  
15       A.    Yes.  Hydrologists and engineers can make
  
16   predictions about, well, within this probability we're
  
17   likely to see this flow rate.
  
18       Q.    All right.  Can you turn to your Slide 26?
  
19             And you had an exchange with Mr. Hood about
  
20   this slide, and I did not understand the exchange at
  
21   all.  So can you try to explain it to me again?
  
22       A.    I can try.
  
23             So we were talking about this flow and the
  
24   fact that this winter hump, if you will, the high flow
  
25   in the winter, was outside of the expected range; and I
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 1   was trying to explain that the line that shows that
  
 2   seasonal variation is based on the average monthly
  
 3   discharge.
  
 4             And I think the Commission has heard many
  
 5   discussions about the difference between the average
  
 6   and the median flow rates, and that in arid regions
  
 7   that are where you have streams that have large flood
  
 8   ratios, so the ratio of the big floods to the small
  
 9   floods is quite high, it tends to skew the mean above
  
10   the median.  And these data sets right here, which I
  
11   had generated only for the sole purpose of showing that
  
12   there was seasonal variation, are the average.
  
13             The dashed lines are the flow duration data,
  
14   so that's the Q10 and the Q90.  The Q50, as Mr. Hood
  
15   was describing, are the 10 percent flow duration, the
  
16   90 percent flow duration.  So it's a little bit of an
  
17   apples and oranges.  It's a different way of looking at
  
18   the data.
  
19             And I think, in hindsight, what we could have
  
20   done was gone in and looked at the daily data and given
  
21   you a median flow rate for these months and put that
  
22   in, and it would plot more within the range of expected
  
23   flows, within that 10 percent to 90 percent rate.  So
  
24   it would be the same kind of hump.  It would just be a
  
25   smaller hump.
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 1       Q.    Okay.  So I think what you told me is that
  
 2   during the month of February there may be a couple of
  
 3   days or, I think you said earlier, a week or two where
  
 4   there's a substantially higher flow, and that's going
  
 5   to drag that hump up even though it's only a couple of
  
 6   days, it's not the entire month of February?
  
 7       A.    That's correct.
  
 8       Q.    Okay.  So you don't go out there in February
  
 9   and the river is huge the whole month?
  
10       A.    Not usually, no.
  
11       Q.    Okay.  You talked a little bit about how
  
12   depths were calculated, and you indicated that depths
  
13   were calculated as a result of a cross-section on a
  
14   particular point in the river.  So let's talk about
  
15   that.  Is that part of why you field-checked your
  
16   science?
  
17       A.    Yes.
  
18       Q.    So it could have been that the depth
  
19   measurements were made consistently in the deeper parts
  
20   of the river?
  
21       A.    Could have been.
  
22       Q.    But that's not what you found when you
  
23   actually went out and looked at it?
  
24       A.    That's correct.
  
25       Q.    And you could have hiked along the length of
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 1   the river to field-check it, but since you were going
  
 2   to render an opinion on navigability, it made sense to
  
 3   boat it?
  
 4       A.    Yes.
  
 5       Q.    All right.  You talked about limited access.
  
 6   Limited access, how does limited access play into the
  
 7   navigability conclusion?  Does it explain why we have
  
 8   boating records where we have them?
  
 9       A.    I think it does.  I don't know that access is
  
10   really a criteria of navigability.  It more -- the
  
11   reason I put that language in on some of the slides was
  
12   to explain that some of these areas are very remote and
  
13   people can only enter at certain places and exit at
  
14   certain places if you're boating.
  
15             There's a long stretch, Segment 3 and 4, or
  
16   the upper parts, are wilderness areas.  You don't get
  
17   in and out there very easily.  So it explains, in part,
  
18   the lack of many historical accounts.  And even to this
  
19   day, there's fewer people that use Segments 3 and 4
  
20   than use Segment 2 simply because of access.
  
21       Q.    So if you could get to the river above the
  
22   point and off the river below the point, the fact that
  
23   you can't get to the river at that point doesn't really
  
24   matter?
  
25       A.    That, in my mind, doesn't make much
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 1   difference to navigability.  And one thing Jim
  
 2   Slingluff told me was that, you know, if the Verde
  
 3   River were flowing through Phoenix as opposed to
  
 4   flowing through the wilderness areas, it would be a
  
 5   world-class destination paddling area, just because it
  
 6   would be much easier for people to get there.
  
 7       Q.    What kind of things does limited access
  
 8   include?  Does it include land ownership issues?
  
 9       A.    Yes.
  
10       Q.    Physical access?
  
11       A.    Yes.
  
12       Q.    Proximity to cities?
  
13       A.    Yes.
  
14       Q.    Anything else?
  
15       A.    Those things, but primarily what I was
  
16   thinking of when I wrote that was the terrain
  
17   surrounding it, lack of roads.
  
18       Q.    Are wrecked canoes possible on every river?
  
19       A.    Yes.
  
20       Q.    The ruggedness of the terrain around the
  
21   river, does that have an impact on navigability?
  
22       A.    No.
  
23       Q.    The percentage of the river that's made up of
  
24   rapids, if you added in all of the Class I's, would
  
25   that drag that percentage over 5 percent?
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 1       A.    I don't think so, no.
  
 2       Q.    And you're basing that -- you're not doing
  
 3   some sort of adding the rapids up; you're actually
  
 4   calculating their length?
  
 5       A.    Yes, I mapped the lengths of the rapids to
  
 6   get that computation.
  
 7       Q.    All right.  If you say a photo is taken
  
 8   during monsoon season, does it necessarily mean the
  
 9   river is showing any effects of the monsoon?
  
10       A.    No, it does not.
  
11       Q.    So it's another predictability issue; some
  
12   days it might, some days it might not?
  
13       A.    Yes, and I'd think you would know that from
  
14   common sense, where the couple of months that we were
  
15   in the monsoon season and it didn't necessarily rain at
  
16   your house every day and the wash behind your house
  
17   wasn't flowing every day.
  
18       Q.    So there was a series of photos taken by
  
19   Dr. Mearns in August.  Do they show high flow on the
  
20   Verde?
  
21       A.    No.
  
22       Q.    How do you know?
  
23       A.    I'm a flood geomorphologist and I've been
  
24   studying floods for 30 years.  I can pretty much tell
  
25   you what a flooding river looks like.  You look, there
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 1   are specific signs on the bank.  There are
  
 2   characteristics of the water, what it's carrying.  I
  
 3   can see raindrops on the water surface sometimes.
  
 4   There's lots of different features that the trained eye
  
 5   sees.
  
 6       Q.    Is it possible to navigate the Verde in a
  
 7   historic boat in any of the months outside February or
  
 8   March?
  
 9       A.    Yes.
  
10       Q.    How do you know?
  
11       A.    People did it.
  
12       Q.    All right, let's pull up the actual news
  
13   report for the Day brothers, which is Exhibit X001-18.
  
14       A.    Is that in my PowerPoint?
  
15       Q.    Yes.
  
16             And since I made you do some reading on the
  
17   first couple of ones, I have the exhibit here, so I'm
  
18   just going to read it, and if you'll make sure I read
  
19   it correctly, that would be great.
  
20             "On the first day of September last JK Day
  
21   and his brother George left Camp Verde, Yavapai county
  
22   in a small boat on a trapping expedition.  They arrived
  
23   in Yuma on Sunday, having made the journey in a little
  
24   less than six months.  JK Day has been engaged in
  
25   trapping for some years past and says that it requires
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 1   only experience and a little patience to make a very
  
 2   remunerative profit out of the business.  He brought a
  
 3   large quantity of furs, consisting of beaver and otter,
  
 4   which always command good prices, the demand for such
  
 5   pelts being always greater than the supply.  The
  
 6   journey began on the beautiful limpid Verde River,
  
 7   which received its name of green river on account of
  
 8   the apparent color of the water, which is really clear
  
 9   as crystal but it's mirror-like surface reflects the
  
10   verdure from each bank, giving it the appearance of
  
11   being colored like the surrounding foliage.  After
  
12   leaving the Verde, the Rio Salado, or Salt River, was
  
13   entered, from which the trappers came down the Gila and
  
14   soon found themselves at Yuma, their boat floating upon
  
15   the waters of the great Colorado of the west.  The
  
16   distance traveled by the Messrs. Day by the river is a
  
17   trip over 800 miles, and is the fifth one made by JK
  
18   Day.  The two trappers will leave by rail for Prescott
  
19   within a few days and will repeat the trip next
  
20   September."
  
21             Did I do okay on that?
  
22       A.    You did.
  
23       Q.    All right.  So took them six months.  They
  
24   had a boat.  They don't record any problems.  They did
  
25   it over -- let me see, September.  Looks like they got
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 1   there maybe end of May, beginning of April?
  
 2       A.    The article is on April 2nd, so they must
  
 3   have gotten there prior to that, and if it's a little
  
 4   less than six months and they started on September 1st,
  
 5   that would have been sometime in February.
  
 6       Q.    Okay.  See, this is why you're the expert.
  
 7       A.    Well, we had this discussion yesterday, so it
  
 8   caught my ear when you read that.
  
 9       Q.    Jon, you put some negative stuff in the
  
10   PowerPoint because you didn't want anyone to accuse you
  
11   of cherry-picking, and then you got questioned rather
  
12   extensively about those parts.  Are you regretting your
  
13   decision to put that stuff in?
  
14       A.    No.
  
15       Q.    Sue asked you a little about the position of
  
16   the low flow channel in Clarkdale.  How is that channel
  
17   impacted by humans?
  
18       A.    Yeah, there's several ways.  There are
  
19   irrigation dams and diversions that we talked about the
  
20   kinds of impacts of that yesterday, and I won't
  
21   reiterate myself there.
  
22             There is some rearrangement of the channel
  
23   for bridge crossings.  There's some encroaching by
  
24   farming.  There's historically sand and gravel mining
  
25   in that area.  Those would be the primary things, and,
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 1   of course, the depletion of water itself.
  
 2       Q.    All those things impact the channel?
  
 3       A.    Yes.
  
 4       Q.    All right.  Slide 106.
  
 5             You were asked if it was possible that back
  
 6   vehicle is in a hole, and you answered yes; is that
  
 7   correct?
  
 8       A.    Yes, that's correct.
  
 9       Q.    Because there are holes in rivers?
  
10       A.    There are.
  
11       Q.    Does it look to you like that back vehicle is
  
12   in a hole?
  
13       A.    No.
  
14       Q.    Why not?
  
15       A.    Well, it's not in the right position, for
  
16   one.  It's at the top of a riffle, not a likely spot
  
17   for a hole.
  
18             I guess the other thing, thinking about it,
  
19   is if it were in a hole, you would expect the vehicle
  
20   to be tilted more significantly then.  It seems pretty
  
21   level.  It's not skewed, stressing the axles.  Those
  
22   would be the primary reasons.
  
23       Q.    And we don't have any idea why a group of
  
24   people is crowded along the bank here watching these
  
25   vehicles cross the river.  It could be a notable person
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 1   visiting the area?
  
 2       A.    I have no idea why they're standing there.
  
 3       Q.    Could be the first vehicles into the area?
  
 4   You don't have any idea?
  
 5       A.    I don't know.
  
 6       Q.    Let's look at 137.  Slide 137.  I apologize.
  
 7             On cross you were asked to focus a lot about
  
 8   what we don't know about this story.  Let's talk a
  
 9   little bit about what we do know.
  
10             There were two guys?
  
11       A.    Yes.
  
12       Q.    They had a boat?
  
13       A.    There's four men.  Sorry.
  
14       Q.    Oh, sorry, four guys.  There you go.
  
15             They had a boat?
  
16       A.    They did have a boat.
  
17       Q.    They boated some distance without any
  
18   problems?
  
19       A.    They boated some distance, and there's no
  
20   record of any problems until they had their problem.
  
21       Q.    Do you think someone made up this story?
  
22       A.    No, I don't.
  
23       Q.    All right.  You talked about the John Day,
  
24   and I gave you a copy of the case there.  I would like
  
25   you to read the highlighted portion, which is on
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 1   Pages 394 through 5.
  
 2       A.    Do you want to give an exhibit number or
  
 3   anything like that.
  
 4       Q.    This is a case, so it's actually not an
  
 5   exhibit.
  
 6       A.    All right.
  
 7             You have highlighted this part:  It says
  
 8   "Intervenor argues that the foregoing evidence is
  
 9   insufficient to prove actual use of canoes on the John
  
10   Day by indigenous peoples before statehood--and,
  
11   indeed, that the lack of physical or recovered
  
12   historical evidence of such use disproves such use.
  
13   Intervenor is correct that, while there is
  
14   considerable, indeed uncontroverted, evidence that
  
15   Native Americans used dugout canoes on rivers
  
16   throughout the Columbia River basin, there is no direct
  
17   evidence in this record of such use on the John Day
  
18   River specifically.  For example, there is no
  
19   archeological evidence in this record establishing the
  
20   presence of canoes in the John Day River channel up to
  
21   1859."
  
22       Q.    So is that what you relied on to create your
  
23   bullet that there wasn't any proven Indian use on the
  
24   John Day River?
  
25       A.    That and other statements, yeah.
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 1       Q.    Are there any other statements you would like
  
 2   to draw the Commission's attention to?
  
 3       A.    Sure.  On Page 394, second column, end of the
  
 4   first paragraph, talking about Professor Beckham's
  
 5   testimony that was -- he was the subject of the
  
 6   footnote that we read yesterday.
  
 7             It says "However, he," Professor Beckham,
  
 8   "did not testify specifically as to the Northern
  
 9   Paiutes' use of canoes on the upper reaches of the John
  
10   Day River."
  
11             The next paragraph begins "There are no known
  
12   eyewitness accounts of Native Americans using dugout
  
13   canoes upstream from the mouth of the John Day River."
  
14             And then the footnote on that same Page 394,
  
15   Footnote No. 18, says "However, as discussed below," a
  
16   bunch of legal cite stuff, "there has been no
  
17   archeological corroboration of the use of dugout canoes
  
18   by the Western Sahaptin people on the John Day
  
19   specifically."
  
20             And those are what I based my bullet on.
  
21       Q.    And those are all out of Northwest
  
22   Steelheaders Association versus Simantel?
  
23       A.    Yeah.  It's the same document we were looking
  
24   at yesterday.
  
25       Q.    All right.  Would you agree that the Verde
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 1   Valley is subject to long -- or periods of long drought
  
 2   and short wet periods?
  
 3       A.    No.  It is subject to drought and subject to
  
 4   wet periods, but the characterization of just long
  
 5   droughts and short wet periods, no.
  
 6       Q.    Why are there gaps in the USGS data?  Is it a
  
 7   conspiracy by the Land Department to conceal evidence?
  
 8       A.    No.
  
 9                  CHAIRMAN NOBLE:  Yes.
  
10   BY MS. HERNBRODE:
  
11       Q.    You thought about that a long time, Jon.
  
12       A.    I was biting my tongue; some other sarcastic
  
13   answer, which wouldn't have been appropriate.
  
14       Q.    There are data gaps that cover wet periods
  
15   and dry periods, so in your opinion, does it all kind
  
16   of come out in the wash?
  
17       A.    Yes, it does.
  
18       Q.    So everyone has asked --
  
19       A.    As I pointed out the other day, that the USGS
  
20   records are relied on for so many kinds of water
  
21   issues, that it's the base standard.
  
22       Q.    It's what we have.  And you cross-checked it
  
23   with a bunch of other data; is that correct?
  
24       A.    That's correct.
  
25       Q.    Everyone, it seems, asked you a bunch of
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 1   questions about the evidence.  Are you absolutely sure
  
 2   about whether anything actually happened unless you
  
 3   experienced it yourself?
  
 4       A.    Wow, that's almost a philosophical question
  
 5   here, Joy.
  
 6       Q.    It really is.  I have a philosophical
  
 7   background.  Sorry.
  
 8       A.    I know what you're asking, and, certainly,
  
 9   the way to be certain is to experience it yourself.
  
10   And I guess even then, there's certain philosophers
  
11   that say that you don't really know what you know,
  
12   so...
  
13             But, no, I would say with a reasonable degree
  
14   of scientific certainty, I trust what I see.
  
15       Q.    And so when you have multiple lines of
  
16   evidence that all point to the same thing, does that
  
17   make it more likely to be true, in your mind?
  
18       A.    Yes.
  
19       Q.    So let's talk about what we have.
  
20             The science says you can boat the Verde in a
  
21   canoe or flatboat?
  
22       A.    Yes.
  
23       Q.    The historic photos don't show a significant
  
24   difference in the river that would indicate it was
  
25   somehow less navigable prior to statehood?
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 1       A.    That's correct.
  
 2       Q.    Doesn't show a marsh or a swamp or a crazy
  
 3   wide, shallow river?
  
 4       A.    It does not.
  
 5       Q.    And there are historic accounts where people,
  
 6   apparently, actually boated the river in historic
  
 7   boats?
  
 8       A.    Yes, there are.
  
 9       Q.    And you can boat the river today in similar
  
10   boats?
  
11       A.    Sure can.
  
12       Q.    And you're not relying on any navigational
  
13   improvements that might have been done to the river?
  
14       A.    In no way.
  
15       Q.    Okay.  So in your opinion, Segments 1 through
  
16   5 of the Verde River are navigable?
  
17       A.    Yes, they are.
  
18                  MS. HERNBRODE:  Thank you.
  
19                  You asked me to try to do it before
  
20   11:30.  I could have stretched it out, I suppose.
  
21                  CHAIRMAN NOBLE:  We appreciate you.
  
22                  Is there anyone else who has further
  
23   questions for Mr. Fuller?
  
24                  MR. HOOD:  Can I ask just one question?
  
25   And I don't even need to move you.
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 1                    RECROSS-EXAMINATION
  
 2   BY MR. HOOD:
  
 3       Q.    There was some discussion, Mr. Fuller, about
  
 4   the bankfull concept, and I don't remember that in your
  
 5   direct testimony, but do you remember discussing that
  
 6   just a few minutes ago?
  
 7       A.    Yes, I do.
  
 8       Q.    Is that the notion of when the water reaches
  
 9   the ordinary high water mark?
  
10       A.    It wouldn't necessarily be the same as the
  
11   ordinary high water mark.
  
12       Q.    Can you describe the difference?
  
13       A.    Quickly?
  
14       Q.    Yes, please.  I'll ask you to elaborate, if
  
15   we need.
  
16       A.    Okay.  The ordinary high water mark is
  
17   defined primarily by three characteristics.  It would
  
18   be some kind of topographic break or a bank, if you
  
19   will; a change in sediment or soil characteristics from
  
20   channel-type sediments to our fluvents, is the
  
21   technical word, to more upland soils; and a similar
  
22   change in vegetation from aquatic to upland vegetation.
  
23   So there's three specific characteristics.
  
24             Bankfull discharge -- and the recurrence
  
25   interval, there is no great science tieing the ordinary
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 1   high water mark, as that's defined, typically, in most
  
 2   government proceedings.  It's not tied well to
  
 3   recurrence interval.  But recent studies by the Corps
  
 4   of Engineers in arid region streams suggests that that
  
 5   recurrence interval is, hmm, greater than 2-year, maybe
  
 6   as much as a 10-year event.  It's a different boundary
  
 7   within the floodplain.
  
 8             Bankfull discharge, as it's most commonly
  
 9   used, is to a channel that has a recurrence interval
  
10   that's somewhere in the 1.5-year range, possibly up to
  
11   a 5-year range, depending on the stream type that we're
  
12   talking about; typically higher recurrence interval for
  
13   arid region streams than for humid region streams.  And
  
14   the characteristics there are similar to those I
  
15   described for ordinary high water mark, but they relate
  
16   more to the main channel.
  
17       Q.    So it's when the bank of the main channel is
  
18   reached and it's full, and any more water, it would
  
19   carry over?
  
20       A.    It's at the point where floodplain flow
  
21   begins.  And, again, this is where terminology gets a
  
22   little bit confusing, and the folks that do bankfull
  
23   studies will have differing definitions of what
  
24   floodplain -- where you see the floodplain.  Yeah.  And
  
25   it gets more complicated than that, but that's about as
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 1   simple as I can give you the differences.
  
 2       Q.    Is this one of those things where if you have
  
 3   two geomorphologists, you're going to get three
  
 4   different opinions?
  
 5       A.    Yeah, it depends.  Yes, it is.  That's a good
  
 6   joke.  And it depends on -- the bankfull folks are more
  
 7   thinking about low flow conditions.  They tend to be
  
 8   focusing on habitat.  And the ordinary high water mark
  
 9   people are more looking at regulatory things.  And if
  
10   you're a flood geomorphologist, you're thinking about
  
11   something even bigger than that.
  
12                  MR. HOOD:  Okay.  Thank you.
  
13                  MS. HERNBRODE:  And, Mr. Chairman,
  
14   Mr. Hood was kind enough to point out that I, in fact,
  
15   had put this portion of the Gila transcript into
  
16   evidence.  It is X035-160, the portion we talked about
  
17   today.
  
18                  CHAIRMAN NOBLE:  Thank you.
  
19                  No other questions for Mr. Fuller?
  
20                  (No response.)
  
21                  CHAIRMAN NOBLE:  Mr. Fuller, you're
  
22   excused, and we appreciate you.
  
23                  THE WITNESS:  Thank you for your
  
24   attention and time.
  
25                  CHAIRMAN NOBLE:  Let's talk about
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 1   scheduling for a few minutes before we start our next
  
 2   witness.
  
 3                  Currently we have scheduled February 18,
  
 4   19 and 20, 2015 as additional hearing days on the
  
 5   Verde.  Is there anyone who feels like that will not be
  
 6   adequate?
  
 7                  Joy.
  
 8                  MS. HERNBRODE:  I feel like doing four
  
 9   experts and rebuttal in three days is not adequate.
  
10                  CHAIRMAN NOBLE:  Mr. Hood.
  
11                  MR. HOOD:  I think the consensus, as
  
12   we've been huddling over the last day or so, I think if
  
13   we have less than four days, we're going to likely run
  
14   out of time.  I think that's probably a fair
  
15   assumption.  That's my thought.
  
16                  Maybe we need to have people raise their
  
17   hand again and explain exactly what witnesses there are
  
18   going to be, because I'm not sure that's fully set out.
  
19   But clearly Mr. Burtell will be coming back in
  
20   February.  Dr. Littlefield, for Mark, obviously is not
  
21   going to testify this week.  It looks like hopefully
  
22   Dr. Mussetter will.  But we're going to have, you
  
23   know -- so we need to probably know exactly who else is
  
24   going to testify.
  
25                  MR. MCGINNIS:  Yeah, I'm not sure we'll


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







VERDE RIVER     VOLUME 4     12/18/2014 932


  


 1   get to Dr. Mussetter this week.
  
 2                  MR. HOOD:  Yeah, we may not.  Yeah, we
  
 3   may not.
  
 4                  MS. HERNBRODE:  And we have the City of
  
 5   Phoenix's witness, and I believe that Sue also has
  
 6   indicated she's going to be putting somebody on now.
  
 7                  MR. MCGINNIS:  I'm thinking we might
  
 8   need five days.
  
 9                  CHAIRMAN NOBLE:  We might need five
  
10   days.
  
11                  MR. MCGINNIS:  Yeah.
  
12                  George, is it possible to pick up the
  
13   16th and the 17th of that week?
  
14                  DIRECTOR MEHNERT:  The 16th is in red on
  
15   my map.  Is that a holiday?
  
16                  MS. HERNBRODE:  It is a State holiday,
  
17   Presidents Day.
  
18                  CHAIRMAN NOBLE:  Do we just move that
  
19   February date to a date when we can have a whole week,
  
20   or do we split it up again?
  
21                  MR. MCGINNIS:  As far as I'm concerned,
  
22   it doesn't matter.  It's whatever works best for your
  
23   schedule.  We can do four days, and we might get done,
  
24   and add a fifth day, or if you want five days in a row,
  
25   I don't have a preference either way.
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 1                  MR. HOOD:  And, Mr. Chairman, my view
  
 2   would be we've got three to four days carved out.
  
 3   Let's keep them.  I would hate to lose them and run
  
 4   into more delays as we start to get into summer.  We
  
 5   still, obviously, have the Salt hearing to get squared
  
 6   away.
  
 7                  MS. HERNBRODE:  I also have no
  
 8   preference, but I would -- well, I want to get any days
  
 9   we have onto the calendar.
  
10                  CHAIRMAN NOBLE:  What about February 23,
  
11   24 and 25, Monday, Tuesday and Wednesday of the
  
12   following week?
  
13                  MS. HERNBRODE:  Mr. Fuller is not
  
14   available those days, according to my calendar.
  
15                  Okay, we could make that work.
  
16                  CHAIRMAN NOBLE:  Mr. McGinnis?
  
17                  MR. MCGINNIS:  Dr. Littlefield is still
  
18   checking his calendar, but as far as I'm concerned,
  
19   that works.
  
20                  DIRECTOR MEHNERT:  For those days we may
  
21   have to meet at a hotel if we can't get a room at the
  
22   Capitol, because that's going to be a busy part of the
  
23   year when the legislature is in session.  So we can do
  
24   that.  We've done it before for consecutive days.
  
25                  MS. HERNBRODE:  Mr. Chairman, I'm
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 1   familiar with some more meeting spaces in the downtown
  
 2   area.  I'll give George some hints.
  
 3                  DIRECTOR MEHNERT:  Well, I just mean
  
 4   outside the Capitol building.  What has happened in the
  
 5   past when we met in the Capitol building is we've been
  
 6   kicked out and had to change our meeting dates and, in
  
 7   fact, rent hotel space and other space in the Land
  
 8   Department where the Pharmacy Board is and other places
  
 9   right around here.  But, obviously, I haven't looked at
  
10   any of those yet.
  
11                  What I'll do, if we can pick days, I'll
  
12   find a place to meet.  It just may be at a hotel near
  
13   my house.
  
14                  Well, if I'm going to move all that
  
15   stuff, I'm not going to move it to Chandler.
  
16                  MR. HOOD:  And, Mr. Mehnert, I would
  
17   have to check on availability, but rather than incur
  
18   expense renting facilities, we can talk and see if the
  
19   State Land Department has space.  My law firm has a
  
20   very big conference room available, just depending on
  
21   availability.  So hopefully we can work something out
  
22   that wouldn't result in payment.
  
23                  DIRECTOR MEHNERT:  That's my point.  If
  
24   we can come up with dates, we can probably find space.
  
25                  CHAIRMAN NOBLE:  Do we have a response
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 1   on Dr. Littlefield?
  
 2                  MR. MCGINNIS:  Yeah, he said he's fine.
  
 3                  CHAIRMAN NOBLE:  He's fine.  Okay,
  
 4   here's what we propose then:  Is that in addition to
  
 5   18, 19 and 20 February, we add 23, 24 and 25 February,
  
 6   Monday, Tuesday and Wednesday of the following week.
  
 7   That will give us six total days.  If we do not use all
  
 8   six days, I'm not sure it will hurt anyone's feelings.
  
 9                  MS. HERNBRODE:  Now the Salt,
  
10   Mr. Chairman?
  
11                  CHAIRMAN NOBLE:  That's not the Salt.
  
12   That's only the Verde.
  
13                  MS. HERNBRODE:  I know.
  
14                  Now the Salt?
  
15                  CHAIRMAN NOBLE:  Okay.  Let's talk about
  
16   the Salt.
  
17                  What is your feeling on the total number
  
18   of days that will be necessary to hear the Salt?
  
19                  Joy?
  
20                  MS. HERNBRODE:  Mr. Chairman, I can't
  
21   imagine it will be less days than we have had on the
  
22   Verde and the Gila.  I'm guesstimating two weeks, but I
  
23   have no idea how many of the cities will be presenting
  
24   independent experts or the other parties that we have
  
25   on the Salt, so...
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 1                  CHAIRMAN NOBLE:  Mr. McGinnis.
  
 2                  MR. MCGINNIS:  We'll have the same
  
 3   people we've seen already.  I mean they might have a
  
 4   little longer because they're doing the upper and the
  
 5   lower Salt at the same time, but it will be
  
 6   Dr. Mussetter and Dr. Littlefield, as far as I know at
  
 7   this point, for SRP.
  
 8                  MS. CAMPBELL:  Commissioner, as far as
  
 9   the Cities, the City of Phoenix, Tempe, and Mesa have a
  
10   single witness right now.  I can't, obviously, speak
  
11   for all Cities.  But those three Cities are presenting
  
12   a joint witness, who is the same that we're presenting
  
13   in the Verde.  Can't say how long he's going to go.
  
14   Might go longer on the Salt than he would on the Verde,
  
15   but the same witness.
  
16                  CHAIRMAN NOBLE:  How about May 27th?
  
17   I'm sorry, April 27th.  Wow, scaring myself.
  
18                  Commissioners, the week of April 27
  
19   through May 1?
  
20                  COMMISSIONER HORTON:  I don't have a
  
21   schedule for next year with me, so just hopefully that
  
22   will be okay.
  
23                  CHAIRMAN NOBLE:  Okay, if we decide on
  
24   that, you'll check as soon as possible so you can take
  
25   a look at that?
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 1                  COMMISSIONER HORTON:  Sure.
  
 2                  CHAIRMAN NOBLE:  That would be week one.
  
 3                  MS. HERNBRODE:  That would be fine with
  
 4   us.
  
 5                  Oh, wait.  Sorry, Mr. Fuller is not
  
 6   available on the 30th or the following week.  So we
  
 7   could do those first three days, but that would be --
  
 8   he's an expert witness in another legal matter.
  
 9                  CHAIRMAN NOBLE:  Could we have all the
  
10   lawyers come a little closer?
  
11                  MR. MCGINNIS:  The problem is we've got
  
12   to consult with our experts about their schedules.
  
13                  CHAIRMAN NOBLE:  We understand.
  
14                  MR. MCGINNIS:  I'm not sure we need this
  
15   to be on the record, Mr. Chairman.
  
16                  CHAIRMAN NOBLE:  No, we do not.
  
17                  (An off-the-record discussion ensued.)
  
18                  CHAIRMAN NOBLE:  Are we on again?  I'll
  
19   pick it back up.
  
20                  Here's the next ten hearing days
  
21   following the Verde River hearing:  Beginning on
  
22   March 16th through Friday, March 20th, and resuming
  
23   again on Monday, March 30, and continuing as needed
  
24   through Friday, April 3rd.
  
25                  Now, we will adjust briefing schedules,
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 1   memoranda, evidence schedules as needed to accommodate
  
 2   this hearing.  This is intended to be the last hearing?
  
 3   Is there some river course I've missed?
  
 4                  This is a consolidated hearing, a
  
 5   combined hearing on both the upper and lower Salt,
  
 6   okay?
  
 7                  Any other --
  
 8                  MR. BREEDLOVE:  Could you recount what
  
 9   the February, the remaining Verde dates, are?
  
10                  CHAIRMAN NOBLE:  February 18, 19 and 20,
  
11   and then we added what?
  
12                  DIRECTOR MEHNERT:  23, 24, 25.
  
13                  CHAIRMAN NOBLE:  And we added the
  
14   following:  February 23, 24 and 25 for the remainder of
  
15   the Verde hearing, and that's on the record now.  Okay.
  
16                  How long will it take to set up your
  
17   next witness?
  
18                  MS. HERR-CARDILLO:  The next witness is
  
19   Mr. Hjalmarson.
  
20                  Can you use their projector?
  
21                  MR. HJALMARSON:  Oh, yeah.
  
22                  CHAIRMAN NOBLE:  Let's take a 5-minute
  
23   break.  That may stretch to 7 minutes and 22 seconds.
  
24                  (A recess was taken from 11:28 a.m. to
  
25   11:35 a.m.)
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 1                  CHAIRMAN NOBLE:  We are back on the
  
 2   record.  Please show the presence of the three
  
 3   Commissioners.
  
 4                  Joy, are you ready to proceed?
  
 5                  MS. HERR-CARDILLO:  I am.
  
 6                  CHAIRMAN NOBLE:  Thank you very much,
  
 7   and good morning, Mr. Hjalmarson.
  
 8                  THE WITNESS:  Good morning.
  
 9
  
10                       WIN HJALMARSON,
  
11   called as a witness on behalf of the Defenders of
  
12   Wildlife, was examined and testified as follows:
  
13
  
14                     DIRECT EXAMINATION
  
15   BY MS. HERR-CARDILLO:
  
16       Q.    Members of the Commission, my name is Joy
  
17   Herr-Cardillo.  I represent the Defenders of Wildlife,
  
18   Jim -- no, Don Steuter.  I never say the names of my
  
19   clients.  Don Steuter, Jim Vaaler, and I'm drawing a
  
20   blank on the third one.
  
21                  CHAIRMAN NOBLE:  Drawing a blank is his
  
22   name?
  
23                  MS. HERR-CARDILLO:  Oh, Jerry Van Gasse.
  
24   Yeah, Jerry Van Gasse.  In fact, he was going to attend
  
25   some of this.
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 1                  At any rate, these folks have been
  
 2   involved in this ANSAC proceeding since the early days,
  
 3   so...
  
 4                  Before we get to Mr. Hjalmarson's
  
 5   presentation, I wanted to ask a couple of general
  
 6   questions to provide some context for the Commission.
  
 7   BY MS. HERR-CARDILLO:
  
 8       Q.    Mr. Hjalmarson, could you explain to the
  
 9   Commission how you came about preparing the report that
  
10   you prepared on the Verde River?
  
11       A.    Well, I became more interested in it a couple
  
12   of years ago, and I realized the importance of it, and
  
13   I felt that I had something to contribute that maybe
  
14   others did not, and so I decided to get involved on
  
15   that basis.
  
16       Q.    And could you estimate, just ballpark, how
  
17   much time you've put in to preparing both your initial
  
18   report and your addendum that you submitted, that we
  
19   submitted to the Commission?
  
20       A.    It represents, oh, approximately a full year
  
21   of time, maybe 2,000 hours.  The land surveys alone
  
22   took four months.  But keeping in mind that I'm retired
  
23   and I do it in my spare time, which sometimes involves
  
24   maybe 10 hours a day because I'm having fun.
  
25       Q.    So have you been compensated for the work
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 1   that you've done in connection with this proceeding?
  
 2       A.    No.
  
 3       Q.    And you were here -- you've been here all
  
 4   week, correct?
  
 5       A.    I have.
  
 6       Q.    And were you compensated for the time you
  
 7   spent in these hearings?
  
 8       A.    No.  I'm paying my own motel bill.
  
 9       Q.    Now, the PowerPoint that you prepared and
  
10   that you're about to present, that is just sort of a
  
11   summary of your much more in-depth report, correct?
  
12       A.    That's correct.
  
13                  CHAIRMAN NOBLE:  Time.  We're going to
  
14   have to do something to help Win, because we can't
  
15   quite hear him, and Mr. Helm --
  
16                  DIRECTOR MEHNERT:  You can lean forward.
  
17                  THE WITNESS:  Lean forward?
  
18                  (An off-the-record discussion ensued.)
  
19                  CHAIRMAN NOBLE:  Thank you.  I apologize
  
20   for the interruption.
  
21   BY MS. HERR-CARDILLO:
  
22       Q.    That's okay.
  
23             So since we submitted the handout of your
  
24   PowerPoint and the version of your PowerPoint that we
  
25   submitted to the Commission, I think it was last week
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 1   or the week before, you've added a few slides, correct?
  
 2       A.    Yes, I've added a few slides.
  
 3             And, also, I didn't finish answering your
  
 4   first question.
  
 5             When the meeting was postponed a couple of
  
 6   months ago, I decided to take another look at land
  
 7   surveys, because I knew that BLM people were
  
 8   continuously digitizing them, and there were a couple
  
 9   of townships or three townships in the middle of the
  
10   Verde Valley that had not been digitized, and I didn't
  
11   have access to them because I'm not willing to go look
  
12   at microfiche and all that.  That's quite a big effort.
  
13             So I decided to revisit to see if they had
  
14   been digitized; and, yes, one of them had been, and
  
15   that kind of sparked the addendum.  I decided, well,
  
16   let's take a look, let's take a little more look at the
  
17   situation.
  
18       Q.    Okay.  So you submitted the initial report
  
19   and then an addendum and, also, a PowerPoint?
  
20       A.    A PowerPoint and the handouts.
  
21                  MS. HERR-CARDILLO:  Okay.  I have copies
  
22   of the additional slides, and they're kind of
  
23   interspersed.  They're in two sets.  They're
  
24   interspersed throughout the PowerPoint, and
  
25   Mr. Hjalmarson will identify when you need to refer to
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 1   the supplemental slides.
  
 2                  CHAIRMAN NOBLE:  Take one and pass it
  
 3   on.
  
 4                  MS. HERR-CARDILLO:  One of each.
  
 5   There's one set that's stapled and one that's just a
  
 6   single slide.
  
 7                  THE WITNESS:  While we're on this point,
  
 8   I have an apology to make.  There's a couple of
  
 9   corrections.  Might be a good time to cover that.
  
10   BY MS. HERR-CARDILLO:
  
11       Q.    Corrections in the report itself?
  
12       A.    Yes.
  
13                  MS. HERR-CARDILLO:  How would the
  
14   Commission prefer?  Would you prefer like a notice of
  
15   errata in writing?
  
16                  CHAIRMAN NOBLE:  I think that those who
  
17   might want to question Mr. Hjalmarson would like to
  
18   hear it now.
  
19                  MS. HERR-CARDILLO:  Hear it now?  Okay.
  
20   BY MS. HERR-CARDILLO:
  
21       Q.    Go right ahead.
  
22       A.    Okay.  On Page 53 of the main report, it
  
23   shows township 17 north, range 1 west, but it's a
  
24   blank.  That township is shown on Page 34.  So it's in
  
25   the report.  Somehow it didn't get printed.
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 1             In the addendum, on Page 18, there's a plot
  
 2   in the lower left-hand corner.  I think all I need to
  
 3   say is that the abscissa should range from 5 feet to
  
 4   25 feet.  I don't know what I did wrong using Minitab,
  
 5   but somehow a screwy scale came out, and it's totally
  
 6   wrong.  So the range of depth there is from 5 at the
  
 7   lower part to 25 in the upper part.
  
 8             The concept I'm conveying is there, no matter
  
 9   what scale you use; but the scale I did use is
  
10   ridiculous.
  
11                  MR. HOOD:  I'm sorry, I missed which
  
12   page that was.  Can you repeat that for me?
  
13                  MS. HERR-CARDILLO:  Page 18 of the
  
14   addendum.
  
15   BY MS. HERR-CARDILLO:
  
16       Q.    So just to clarify, the corrections were on
  
17   Page 53 of the main report, and you said the township
  
18   map could be found on Page 34?
  
19       A.    That's correct.
  
20       Q.    Okay.  And Page 18 of the addendum, the scale
  
21   is incorrect on the lower left-hand corner?
  
22       A.    Yes.
  
23       Q.    Okay.
  
24                  MS. HERNBRODE:  Is this an exhibit?
  
25                  MS. HERR-CARDILLO:  Exhibit numbers?  I


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







VERDE RIVER     VOLUME 4     12/18/2014 945


  


 1   do not.
  
 2                  Okay.  Are we ready for him to proceed
  
 3   with the PowerPoint?
  
 4   BY MS. HERR-CARDILLO:
  
 5       Q.    Okay, go ahead.
  
 6       A.    Okay.  Yeah, this happens to be Verde Hot
  
 7   Springs, the hippie capital of the 1960s on the Verde
  
 8   River.  Anything imaginable happened there.
  
 9             Okay, I did a detailed analysis of the upper
  
10   Verde River upstream of the Clarkdale gage that I'm
  
11   showing here.  And then I did a more general analysis
  
12   for the remaining part of the river, all the way down
  
13   to the Salt; yeah, the mouth at the Salt River.
  
14             The mileages I used here, the river miles
  
15   from zero to 230, are the approximate distance along
  
16   the thalweg or the low point on the main channel.  I'm
  
17   focusing on the base flow because I consider the base
  
18   flow the major limiting criteria for navigability.  So
  
19   I adjusted it to put -- I adjusted distances to
  
20   correspond to that condition.
  
21             We could take a look here at this map just
  
22   briefly.
  
23             In the upper watershed here, I did a detailed
  
24   analysis of this.  I examined a lot of land surveys and
  
25   so forth up here.
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 1             And what we have is Granite Creek down here
  
 2   that drains to the Prescott area.  We have Williamson
  
 3   Valley.  It's a separate farming area.  Then we have
  
 4   Walnut Creek, an additional farming area, historically
  
 5   speaking now.  And then Big Chino Valley area drained
  
 6   by Big Chino Wash, which heads way up in the northern
  
 7   end of the watershed.  And then Partridge Creek comes
  
 8   off of this way from the Williams area and drains into
  
 9   Big Chino Wash.
  
10             The gaging stations, just to help orient it
  
11   here a little bit, we've got the Paulden gage, the
  
12   Clarkdale gage, and then on down the Camp Verde gage,
  
13   and then all the way down to the mouth.  Well, we have
  
14   the Tangle Creek gage right upstream of Horseshoe
  
15   Reservoir.  That's about located about 8 miles upstream
  
16   of the dam.  And then all the way down here, Verde
  
17   River below Bartlett Dam or the Verde River near
  
18   Scottsdale.  The records of both are comparable.
  
19             Okay, at the upper end of the Verde, I've
  
20   noticed that in these hearings everybody's talking
  
21   about the start of the Verde at Sullivan Lake Dam.
  
22   Well, Sullivan Lake is not natural.  It was built, I
  
23   think, roughly in the '30s, and some sportsmen in
  
24   Prescott built it to have a little pond for duck
  
25   hunting.
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 1             Before they built that dam, there was a
  
 2   perennial reach from the junction of the Williamson
  
 3   Valley Wash and Big Chino Wash, and it was perennial
  
 4   from that junction or confluence all the way down.
  
 5             I cite Bureau of Reclamation report of 1946
  
 6   here.  It says "The head of the Verde River formed by
  
 7   the junction of Chino Creek and Williamson Valley Wash
  
 8   is fed by permanent groundwater.  Throughout its
  
 9   course, the Verde is alternately influent and effluent
  
10   with respect to groundwater, but under natural
  
11   conditions there is no point on the main channel which
  
12   is dry."
  
13             This is a 1940 photograph of the NRCS.
  
14                  CHAIRMAN NOBLE:  Excuse, me just a
  
15   moment.
  
16                  MR. MCGINNIS:  I'm sorry.  Just for
  
17   purposes of the record, Mr. Chairman, I don't think
  
18   we've identified the exhibit yet, and we're several
  
19   pages into it, and I'm having a hard time following it,
  
20   and I think we will have on the transcript too.
  
21                  MS. HERR-CARDILLO:  The PowerPoint that
  
22   was submitted was Exhibit No. X036-1, and the main
  
23   report is Exhibit X015-1, and the addendum was X036-2.
  
24                  CHAIRMAN NOBLE:  And could we get some
  
25   page number or slide number references as well?
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 1                  THE WITNESS:  Is it showing there?
  
 2   Yeah, if you look in the lower right-hand corner.
  
 3                  (An off-the-record discussion ensued
  
 4   with the court reporter.)
  
 5                  THE WITNESS:  Okay, handout 121.
  
 6                  Okay, handout 122.
  
 7   BY MS. HERR-CARDILLO:
  
 8       Q.    These were the handouts that were handed out
  
 9   at the beginning, the additional slides.  These were
  
10   added to the X036-1.
  
11       A.    What I've done here is I'm reserving the
  
12   numbering on the slides that you have, and I've
  
13   inserted the handout numbering.  So your notes are
  
14   going to remain the same.  You just have to add the
  
15   handouts.
  
16             Again, I apologize for that, but that's what
  
17   you get for postponing the meeting two months.
  
18             Okay.  Here is an NRCS aerial photograph in
  
19   1940.  For the record, I obtained this from the Salt
  
20   River Project many years ago.  It's been digitized to
  
21   600 lines per inch.  You can put this thing on
  
22   PowerPoint and really do some looking at historic
  
23   farming and so forth, looking at the remnants of it,
  
24   et cetera, et cetera.
  
25             Okay, this shows a perennial reach above
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 1   Sullivan Lake Dam, which is right here.  That's a 1946.
  
 2             Handout 123.
  
 3       Q.    Now, this next slide, just to be clear, is
  
 4   handout No. 123.
  
 5       A.    That's what I was just saying.
  
 6       Q.    Okay.  Sorry.
  
 7       A.    This is a 1972 government plat from the GLO
  
 8   survey.  This is the original one of the upper area.
  
 9   It depicts Granite Creek coming into the Verde River.
  
10   It also depicts Chino Valley area, which is basically
  
11   draining from the Del Rio Springs area, and Sullivan
  
12   Lake Dam is just right below where this Chino Valley
  
13   swale; but it used to be a real marshy swale-like area.
  
14   Back when I was young, I remember it that way.
  
15             The watercourse along here is shown as a blue
  
16   line, which implies perennial or possibly seasonally
  
17   intermittent flow.
  
18             Way in the upper left-hand corner here we
  
19   have Williamson Valley Wash coming in from the west and
  
20   Big Chino Wash coming down from the north.  So but the
  
21   Bureau of Reclamation says that from that point all the
  
22   way down to the mouth of the Salt River was perennial.
  
23             Okay, this is to help orient everybody here.
  
24   It's a little out of place, but I think it deserves to
  
25   be here.  These are the --
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 1       Q.    I'm sorry, Win, can you identify what slide
  
 2   you're on?
  
 3       A.    Handout 124.
  
 4             What I show on this are the townships along
  
 5   the Verde River from the Sullivan Lake area, which
  
 6   includes the Big Chino Wash I just showed, all the way
  
 7   down to the mouth.
  
 8             The R townships, the one identified by an R
  
 9   that I added, or the purple ones on the slide, are the
  
10   ones that have been surveyed.  And so you see a bunch
  
11   of them above, in the upper end, and extend down to the
  
12   lower end of the Verde Valley.  And then you see
  
13   another group near the mouth, the three townships down
  
14   there.
  
15             So the surveyed ones were available except
  
16   for two, and they were down towards the Fort Verde
  
17   area, and I didn't have access to the interior surveys
  
18   for those two.  But I did look at the remainder of
  
19   them.
  
20             Now, this area that everybody's been
  
21   referring to as a real rugged area and so forth is down
  
22   here, and it is unsurveyed, and it passes through where
  
23   Horseshoe Reservoir is and Bartlett.  But there are
  
24   no -- as far as I can determine, there's no GLO surveys
  
25   for those areas.  Then there's a real rugged area up
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 1   here above the Verde Valley that also was not surveyed.
  
 2             The upper end of the watershed, I examined
  
 3   essentially all of those surveys and the field notes,
  
 4   all the way up, well, a little past Seligman, following
  
 5   Big Chino Wash all the way up.
  
 6             Those surveys are included in the appendices
  
 7   of my report that apply to, say, Little Chino Valley,
  
 8   Williamson Valley, Walnut Creek, and Big Chino Valley.
  
 9   So you'll see all those federal surveys in those
  
10   locations.  In the general report you'll see the other
  
11   surveys.  And then, like I said, when I introduced this
  
12   talk, I found an additional survey within the last
  
13   couple of months, and it prompted me to look more
  
14   carefully at information in the lower part of the
  
15   river.  And so those were added in; that GLO
  
16   information is added in the addendum.
  
17             Now, I want to add here, in these unsurveyed
  
18   townships there are a handful of homesteads that were
  
19   surveyed.  I did not have the field notes for those,
  
20   but knowing the precision used by the GLO people back
  
21   in those days, the plat does show the width of the
  
22   river channel; and in all of those homestead surveys it
  
23   showed a single meandering channel.
  
24       Q.    So just to be clear, you actually examined
  
25   all the township surveys that you've referred to and
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 1   the homestead surveys for the townships where there
  
 2   weren't township surveys?
  
 3       A.    Yes, I did.
  
 4       Q.    And that's the four months of work?
  
 5       A.    That's four months of work.  And I'm certain
  
 6   Dr. Littlefield understands how hard that is.
  
 7             Okay, in the lower left part here, I have the
  
 8   depths that I was able to obtain from the information I
  
 9   just described.  In the upper part, township 17 north,
  
10   range 2 west, there was one measurement of depth along
  
11   with the width.  And the same was true in the next
  
12   township.
  
13             Then down here in 16 north, 3 east, I found a
  
14   note, a general summary note, where the average depth
  
15   for that entire township, which was about 10 miles of
  
16   river, was 3 feet.  That was presented this morning
  
17   with Jon Fuller when he was being questioned by
  
18   Freeport.
  
19             Then further down at 4 north, 7 east, we have
  
20   three measurements of a width 3 feet -- or, excuse me,
  
21   a depth of 3 feet and a depth of 4 and a depth of
  
22   5 feet.  And further down there's another group of
  
23   depths and then another.  At the end there there's
  
24   another one that's 5 feet.  Now, the 5 foot depths were
  
25   measured during periods of direct runoff.  I don't know
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 1   how much direct runoff, but it was not base flow.
  
 2   There was additional.  It appeared to be snowmelt.
  
 3             There's a group of measurements here in
  
 4   3 north, 7 east that were done in February, but the
  
 5   surveyor made a very distinct note that the river was
  
 6   very low.  A copy of that field note is in my report.
  
 7       Q.    And what was the date of these surveys?  When
  
 8   were they conducted, generally?
  
 9       A.    Well, it was 1970s (sic).  Well, okay, all of
  
10   them are before statehood.  The upper ones there, I
  
11   think they were getting close to statehood.  The lower
  
12   ones are pretty early.  I think they were -- I'm not
  
13   sure.  I would have to flip.  But they were earlier.
  
14       Q.    Okay.  And just a minute ago, when I first
  
15   asked you, you started and answered 1970; but I'm
  
16   thinking you meant 1870?
  
17       A.    Oh, 1870, yeah.  Okay.  I'm sorry.
  
18             Yeah, by the way, I've been -- as a USGS
  
19   employee, I was working in the area from 1964.  I was
  
20   up in the Big Chino Valley area during the groundwater
  
21   work and so forth.  So I've been up in -- I've been
  
22   involved in the -- as a professional, I've been
  
23   involved in the area for a long time.
  
24                  CHAIRMAN NOBLE:  Joy, would this be a
  
25   good place to take a break?
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 1                  MS. HERR-CARDILLO:  Sure.
  
 2                  CHAIRMAN NOBLE:  Thank you.  We'll break
  
 3   for lunch for an hour and 15 minutes.  That should
  
 4   bring us back here at about a quarter after 1:00.
  
 5                  (A lunch recess was taken from
  
 6   12:01 p.m. to 1:15 p.m.)
  
 7                  CHAIRMAN NOBLE:  Please show the
  
 8   presence of the three Commissioners.
  
 9                  Joy, are you ready to proceed, and Win?
  
10                  MS. HERR-CARDILLO:  Yes, I am,
  
11   Mr. Chairman.
  
12                  CHAIRMAN NOBLE:  Are you set to go?  Are
  
13   you set to go, Win?
  
14                  THE WITNESS:  Yes, sir.
  
15                  CHAIRMAN NOBLE:  Okay.
  
16                  Oh, one moment, however.  Just a little
  
17   bit of scheduling housekeeping.
  
18                  Mr. McGinnis.
  
19                  MR. MCGINNIS:  Yes, Mr. Chairman.
  
20   Several of us were talking more about scheduling after
  
21   the discussion we had before lunch.
  
22                  The next witness in order I think would
  
23   be Dr. Littlefield.  We already told people he couldn't
  
24   be here tomorrow.  The next witness after that will be
  
25   Dr. Mussetter.
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 1                  It sure looks like, although we might
  
 2   finish Mr. Hjalmarson tomorrow, we're not going to have
  
 3   time to start another witness.  And I was just asking
  
 4   the Chair's permission if I could let Dr. Mussetter go
  
 5   ahead and fly home tomorrow at a time earlier than he
  
 6   otherwise would, with the idea that when we got
  
 7   Mr. Hjalmarson done tomorrow, sometime in the
  
 8   afternoon, probably, we would just stop and let
  
 9   everybody drive back to their respective residences.
  
10                  MS. HERNBRODE:  No objection from over
  
11   here, Mr. Chair.
  
12                  MR. HELM:  I think that's a wonderful
  
13   idea.
  
14                  CHAIRMAN NOBLE:  Granted.
  
15                  Now, Joy, there you go.
  
16   BY MS. HERR-CARDILLO:
  
17       Q.    Okay.  When we broke for lunch, we were just
  
18   about to go over your Slide No. 3 from your PowerPoint
  
19   presentation, so Mr. Hjalmarson, if you want to just
  
20   pick up your presentation at that point.
  
21       A.    Okay.  I'm looking at Slide No. 3, and this
  
22   is just a summary of the information I used for the
  
23   assessment of navigability.
  
24             The first item there is the federal GLO
  
25   cadastral surveys.  I just want to make a point that
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 1   some people might think that if I looked at those for
  
 2   four months, that I didn't know anything about
  
 3   surveying.
  
 4             I've surveyed a lot with the U.S. Geological
  
 5   Survey, and I have six units of university credit in
  
 6   surveying, and I -- we started out with the original
  
 7   equipment used by federal land surveyors.
  
 8             So when I read those survey notes and so
  
 9   forth, I have a pretty good idea of exactly what
  
10   they're doing.  There are a few cases where I don't,
  
11   but 95 percent of it I know what they're doing.
  
12             Okay.  I looked at historic evidence, a lot
  
13   of newspapers and that type of thing.  And I used the
  
14   hydrology, hydraulics, morphology, technical reports
  
15   like U.S. Forest Service and so forth.  Looked a little
  
16   at modern navigation, which is what we've been talking
  
17   about here for several days.  And then my personal
  
18   experience.
  
19             So I basically used standard engineering and
  
20   hydrologic methods, or hydraulic methods.  I put my
  
21   engineering seal on my work, so that implies that I
  
22   used a professional approach to this.
  
23             The question is:  Was the Verde River
  
24   susceptible to navigation at the time of Arizona
  
25   statehood in its ordinary and natural condition?  That
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 1   was my driving objective.
  
 2             This is just boilerplate.  We're looking at
  
 3   natural and ordinary and segmenting.
  
 4       Q.    Moving on, just to mark our place now, we're
  
 5   on Slide 7.
  
 6       A.    Oh, I'm sorry.
  
 7       Q.    That's okay.
  
 8       A.    I'm at 7 now.
  
 9             This is a rather detailed overview of what I
  
10   did, the general approach.  If everybody can read that,
  
11   it might be wise to just let you look at it for a
  
12   minute and move on.
  
13             I want to emphasize the U.S. Forest Service
  
14   here on the hydrology and the hydraulics.  I'll get
  
15   into that a little bit, but they've done a very
  
16   extensive report on the upper Verde River.
  
17       Q.    Slide No. 8.
  
18       A.    Slide 8, this is -- just gives some distances
  
19   and drainage areas here.  Again, I think you can look
  
20   at that as fast as I can talk about it.
  
21             Let me make one comment.  There is a --
  
22       Q.    This is back on Slide 8?
  
23       A.    I'm back on Slide 8.
  
24             There is a closed basin in the upper end of
  
25   the Big Chino, right at the northern end up there.
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 1   It's about 357 square miles.  That's the upper Valley
  
 2   climate.
  
 3             Okay.  Here's the conceptual model of what
  
 4   I'm doing, and this is based largely on USGS modeling
  
 5   that they've been doing all over Northern Arizona.
  
 6       Q.    And this is Slide 9.
  
 7       A.    Slide 9.
  
 8             The models that are available or that are
  
 9   being used now are of basin-fill sediments, which is
  
10   the lower box here in this diagram.  And there's
  
11   several layers to that, and it includes generally the
  
12   basin fill.  Commonly, basin fill is thought of as
  
13   sediments of old alluvial fans and this type of thing.
  
14   In the Big and Little Chino areas, it's interlaced with
  
15   volcanics.
  
16             And in the Verde Valley, the USGS includes
  
17   the Verde formation, which is cemented material of all
  
18   different sizes.  Well, not real big stuff, but it gets
  
19   up into cobbles.
  
20             What I'm looking at here is the triangular
  
21   portion here.  We're looking at the mountain fronts,
  
22   the mountain front springs, the drainage area or
  
23   drainages like Granite Creek and Walnut Creek that flow
  
24   towards the basins and across the basins and down into
  
25   the Verde River.  So we're looking at recharge,
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 1   evapotranspiration, and the base flow from that upper
  
 2   unit.
  
 3             So, like I said, it's based on USGS studies,
  
 4   largely.  The USGS did not model the quaternary
  
 5   aquifers or the mountain front springs that I'm going
  
 6   to model or I'm going to estimate.  The base runoff of
  
 7   the quaternary aquifers and the mountain front springs
  
 8   is estimated for this study.
  
 9             Okay, here is a diagram of what the USGS has
  
10   modeled.
  
11       Q.    This is Slide 11.
  
12       A.    And this is Slide 11.
  
13             This is the lower -- the lower unit here,
  
14   Layers 1, 2 and 3 are what they have modeled, and
  
15   they've modeled the base flow in the Verde River.
  
16       Q.    When you say they, could you be specific?
  
17   Who's modeled that?
  
18       A.    The what?
  
19       Q.    Who is they; who are you referring to?
  
20       A.    The USGS, and the primary references below
  
21   there are Don Pool and the team.
  
22       Q.    Okay.
  
23       A.    The HA-664 is a hydrologic atlas that models
  
24   the base flow.  That's been used on the -- I used it on
  
25   the Santa Cruz, the San Pedro, the lower Gila, and I'm
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 1   using it here to determine the Q90 base flow.  So what
  
 2   I'm looking at here is the upper unit that they did not
  
 3   simulate.
  
 4             Slide 12.  This is the HA-664 study and the
  
 5   corresponding map.  They have a groundwater budget here
  
 6   that applies for each of the groundwater basins, and
  
 7   these, there's like 72 of these, I think, in the
  
 8   basin/range physiographic province, and there's 4 of
  
 9   them up here in the Verde watershed.
  
10             There's been some confusion in previous
  
11   testimony on the other rivers, so I thought I would
  
12   cover this.
  
13             The way this is used is you have base flow
  
14   coming across, say, one of these units; like I'm
  
15   showing here with the moving flow.  And you have a
  
16   water budget for that particular unit.  So you can --
  
17   if the outflow that I'm showing here, if it's more than
  
18   the inflow, which is the purple area, then you end up
  
19   with a gain in base flow as the river crosses that
  
20   unit; and, conversely, if it's the other way around,
  
21   you have a loss.
  
22             So, for example, going to just the lower
  
23   Gila, in the lower Gila River it's losing because of
  
24   the high ET.
  
25             This is the existing definition of the base


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







VERDE RIVER     VOLUME 4     12/18/2014 961


  


 1   flow --
  
 2       Q.    And this is Slide 13?
  
 3       A.    -- produced by the USGS, and it's Slide 13.
  
 4             This is another USGS report.  And, by the
  
 5   way, there's about a half a dozen full USGS studies up
  
 6   here in the Verde watershed, most of it in the upper
  
 7   end.  I used this information for my analysis.
  
 8             So I'm going to take a photo trip of the
  
 9   Verde, and, first, let's look at what we know.  We know
  
10   a lot about basin-fill aquifers.  Like I said, the USGS
  
11   has modeled the bejesus out of them.  We know very
  
12   little about the quaternary.  And I used the U.S.
  
13   Bureau of Reclamation virgin flow runoff for the mouth
  
14   of the Verde River.  That's USBR 1952.  That's been
  
15   used by at least three of us.  Of us, I mean our
  
16   technical people or people involved in this issue for
  
17   the other rivers we've covered in the last year or so.
  
18   So several of us have used that bureau report.
  
19             I will add that Mr. Gookin thought very
  
20   highly of that report and testified accordingly.  He
  
21   thought it was about the best information around on
  
22   virgin flow.
  
23             Slide 15, I'm looking at natural conditions;
  
24   in other words, no humans, no sprinklers, no cattle, no
  
25   dams, and so forth.
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 1             This is slightly different than the slide I
  
 2   handed out.  This is color infrared that shows where
  
 3   evapotranspiration is.  If it's red, that means there's
  
 4   living plants there transpiring water into the
  
 5   atmosphere.
  
 6       Q.    And this is Slide 16 in your PowerPoint,
  
 7   correct?
  
 8       A.    That's correct.  And this slide on the left
  
 9   is just slightly larger than the one that's in your
  
10   handout.  I showed this larger one because it's kind of
  
11   interesting here, I think.
  
12             Here it shows the farming area in Big Chino.
  
13   Over here you can see the brilliant red line here
  
14   that's the Walnut Creek, and here is Williamson Valley,
  
15   lots of farming going on.  Here's the present farming
  
16   in Little Chino Valley, and there used to be along
  
17   Granite Creek right here, but it's been moved after the
  
18   construction of Watson Waste over here and the canals
  
19   going over into here.  The irrigation area moved over
  
20   to there in 1914 or it started to move in '14.
  
21             And you can't really see it on this slide,
  
22   but there's a thin red line here, and it goes down to
  
23   the Verde Valley.  So on the right is another color IR
  
24   of the Verde, and it shows the Verde River coming down,
  
25   with Peck's Lake that we were talking about.
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 1             And this is Freeport's slag pile that they're
  
 2   going to process.  I guess there's about a billion
  
 3   dollars worth of minerals in that.  And I want to say
  
 4   that I'm an advocate for that.  I'm strongly behind
  
 5   them.  I think it's a really good idea to get rid of
  
 6   that thing.  Also, it pushed the river over.
  
 7       Q.    So if you could just clarify for me.  You
  
 8   made reference to the handouts, the things we passed
  
 9   out at the beginning of your presentation.  What
  
10   comparison are you drawing?
  
11       A.    Okay, that handout, if you follow my arrow
  
12   here, it's just slightly smaller than what I have here,
  
13   just a hair.
  
14       Q.    Okay.  Which of the handouts?  Was this in
  
15   the packet or was this -- I'm sorry, I don't have them
  
16   in front of me.
  
17       A.    Oh, I'm sorry.  It's in my report.  It's in
  
18   the report of the PowerPoints.
  
19                  MS. HERNBRODE:  It's in his original
  
20   PowerPoint.
  
21   BY MS. CARR-HERDILLO:
  
22       Q.    Oh, it's in your original PowerPoint.  Okay.
  
23       A.    The original PowerPoint.
  
24       Q.    Okay.
  
25       A.    So there's very little difference.  I wanted
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 1   to just show the connection between the photo on the
  
 2   right and where it's seen on the photo on the left.
  
 3   That's all I'm doing.
  
 4       Q.    Okay.
  
 5       A.    There's nothing sinister about changing this.
  
 6       Q.    I just wanted to make sure everybody
  
 7   understood what the change was.  That's okay.
  
 8       A.    Here's the profile of the Verde River.
  
 9       Q.    And this is Slide 17.
  
10       A.    Slide 17.  And it shows Verde coming through
  
11   Big Chino Valley, where the slope changes, and it comes
  
12   down there and there's a hump in it and off it goes.
  
13             And this reminds me of a little song, "My
  
14   bucket's got a hole in it."  So a hydrologist will look
  
15   at this and he'll say, well, my profile has a bump in
  
16   it.  So which means there's a hard rock area in there.
  
17   It's not uniform geology down this thing.  And we've
  
18   discussed that at great length in the last few days;
  
19   but you can see it real clear on the profile, is the
  
20   point I'm making.
  
21             Okay, here's a 1906 map of the lower Verde.
  
22   It shows a meandering channel in a few places.  It's
  
23   two channels.  In my report I have a set of the early
  
24   USGS maps, all of them at or before statehood.  They
  
25   all show a single meandering channel.
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 1             There was a change at the upper end in the
  
 2   channel pattern of Granite Creek over roughly a 15-year
  
 3   period, as depicted on two of the maps.  Granite Creek
  
 4   changed from a single channel to a braided channel.
  
 5   It's clearly shown on the map.  No braiding is shown on
  
 6   the Verde River in those historic USGS maps.
  
 7       Q.    And that was Slide 18.
  
 8       A.    Slide 18.
  
 9             Slide 19, I'm going to skip this.  We've
  
10   covered this, the braided period.  Jon Fuller covered
  
11   that in great detail.  There's been more questions
  
12   about that than dogs have flees.
  
13             The same thing goes with this.  This is that
  
14   sand and gravel pit.  I might add real briefly here
  
15   that it looks like the sand and gravel pit caused a
  
16   backwater effect and a lot of storage of sediment, and
  
17   then the gradient through here increased, and as a
  
18   result, it became braided.
  
19       Q.    So that was Slide 20, but we're moving on.
  
20       A.    Slide 20.
  
21             This is just kind of a fun trip up the Verde.
  
22   This is a major diversion at Fort McDowell and this is
  
23   looking downstream.
  
24       Q.    And what's the date on that?
  
25       A.    This is a Google, a very recent Google.
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 1       Q.    Okay.  And that's Slide 21.
  
 2       A.    21.
  
 3             22, here's a Google on the right, and it
  
 4   shows the source of a whole lot of the riffles of this
  
 5   pool and riffle river.  And a lot of the riffles occur
  
 6   at the mouths of tributary streams that flood and dump
  
 7   the dirt, the debris, into the Verde River.  That's the
  
 8   source of a bunch of them.  Not all, but quite a
  
 9   number.
  
10             Something that's just kind of a pretty little
  
11   view of the Verde downstream of Bartlett Dam.  It shows
  
12   it's tree-lined.  The Salt River Project has been
  
13   releasing about 100 cfs here as a result of an
  
14   agreement with the Indians, and it has kind of a nice,
  
15   pretty, stable appearance to it now.
  
16       Q.    So that's a modern picture?
  
17       A.    That's a modern picture, yes.  I just want to
  
18   give SRP a little attaboy here.
  
19             Slide 23.  We're still below Bartlett Dam.
  
20   Here is a USGS crew surveying a cross-section.  There's
  
21   a guy standing in the river.  That's taken quite a few
  
22   years ago, 20 years ago or so.  And here's a little
  
23   boating below Bartlett.  There's Bartlett releasing.
  
24             Slide 24, this is an interesting slide.  This
  
25   is the reservoir at Horseshoe, behind Horseshoe Dam,
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 1   full of sediment.  Hold on a second.
  
 2             Okay.  22,300 acre feet of sediment has been
  
 3   deposited there from 1945 to 2003.  That's a bunch of
  
 4   sediment.  The sediment effect goes all the way up the
  
 5   Verde River to about 9 miles above the dam, and there's
  
 6   been about 6 foot of fill at the USGS gage at, we call
  
 7   it, Tangle Creek in these hearings.  It's 095085.  The
  
 8   channel at that point has come up about 6 feet, and
  
 9   it's a direct effect of the sediment deposition and the
  
10   water storage behind Horseshoe Dam, and that's a human
  
11   effect.
  
12             This is right upstream of the gage I just
  
13   mentioned, and this is Slide 25.  This is Sheep
  
14   Crossing.  Real interesting suspension bridge.
  
15             This is some boating down in the Wild and
  
16   Scenic reach that's been discussed.  Here's Verde Hot
  
17   Springs again.  Here's an older photo taken in 1930 on
  
18   the right.  Nice single channel.
  
19             Here's one that hasn't been shown.  This is
  
20   1910 at the Childs powerplant.  I don't know if that
  
21   horse is in the deepest part or not.  To me, it looks
  
22   like it's a little deeper behind the horse there, but
  
23   I'm not sure.  But that, judging from the vegetation,
  
24   it's not in the summer, but it does look like a bunch
  
25   of base flow to me.
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 1       Q.    And that's Slide 27?
  
 2       A.    27.
  
 3             I don't know whether you know how this
  
 4   powerplant used to work, but the water was diverted up
  
 5   there at Fossil Springs, went down through Irving
  
 6   Plant, and then through an elevated conduit it went
  
 7   into what I think was Spirit Lake, and then from there
  
 8   it went into an underground pipe and down into the
  
 9   powerplant here at Childs.  It's all closed up now.
  
10             Slide 28, this is --
  
11       Q.    If I could just go back to that slide, the
  
12   Childs powerplant.  Was that still open in 1912?
  
13       A.    No, it was built -- this is after statehood.
  
14       Q.    Well, this picture, you said, is 1910.
  
15       A.    Oh, wait a minute.  Excuse me.  I'm sorry.
  
16   I'm having a senior moment.
  
17             That's close to when it was built, I believe,
  
18   yeah.
  
19       Q.    Okay.  So it would have been open in 1912 as
  
20   well?
  
21       A.    That's right.  Yes.
  
22             Okay, Jon mentioned the Camp Verde canoe
  
23   races.  I don't know whether Jon's there, but I took
  
24   that a couple years ago.  It was fun to watch them
  
25   going by.
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 1             Verde Falls area.
  
 2       Q.    This is Slide 28.
  
 3       A.    This is Slide 28, yeah.
  
 4             We discussed that, I guess, so I'll move on.
  
 5             Here are some aerial views of USGS gages.  It
  
 6   just shows basically where they're located.  You try to
  
 7   get them in a straight, uniform reach, usually in a
  
 8   little pool, assuming that there's a stable section
  
 9   control downstream.  And the section control would be,
  
10   you know, a riffle type area.
  
11             If there's no stable riffles around, then you
  
12   try to get a straight, uniform reach where the control
  
13   is known as a channel control.  And the control, by the
  
14   control, I mean it means the feature at and downstream
  
15   of the gage that controls the stage-discharge relation
  
16   or the rating curve for the gage.
  
17       Q.    And just before we move on from those gages,
  
18   you actually were responsible for the placement of
  
19   gages along the Verde River when you were with USGS,
  
20   correct?
  
21       A.    Yes.  When I was -- I selected -- well, a
  
22   geologist and I selected a site for the Paulden gage.
  
23   We drove a stake in the ground and built it here, after
  
24   we got permission from Ed Tovrea to put it on the old
  
25   King's Ranch, where it's located.  Ed Tovrea doesn't
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 1   have it anymore.  Somebody else has it.  But, anyway,
  
 2   at the time we put the gage in, Ed Tovrea, the big
  
 3   meatpacking guy there east of Phoenix, owned that.
  
 4   Kate Star, by the way, used to own that after the Kings
  
 5   had it.
  
 6             I was involved with the Clarkdale gage, also.
  
 7   I was involved in selecting where to put the -- there's
  
 8   two cableways there.  I was involved in locating those
  
 9   cableways with a geologist.
  
10       Q.    Okay.  So Slide 30.
  
11       A.    Slide 30.  This is the Black Bridge at Camp
  
12   Verde.  It's the one upstream.
  
13             This shows the Verde formation.  This white
  
14   here and this white right here is the Verde formation.
  
15   So the Verde River in this area has been scouring, and
  
16   it contributes to its stability because it's
  
17   encountered an erosion-resistant material.  So as a
  
18   result, the river is going through an alluvial -- kind
  
19   of an alluvial environment, but it's pretty stable.
  
20             This is just boilerplate stuff.  I'm just
  
21   showing that it's being used.  I'm not for or against
  
22   this publication.  I'm just showing that it exists.
  
23       Q.    Okay, that was Slide 31.
  
24       A.    31.
  
25             Here's some older photographs.  I think these
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 1   have been shown.  In fact, I'm sure they have.
  
 2       Q.    Slide 32.
  
 3       A.    That was 32, and here's the little point bar
  
 4   that Jon was talking about earlier today.
  
 5             This just simply shows that this river is
  
 6   being loved to death, so to speak, which is a nice
  
 7   thing to happen, in my opinion.
  
 8       Q.    Slide 33.
  
 9       A.    That's 33.  Here's another paddler guide.
  
10       Q.    When you say the river's being loved to
  
11   death, you're not implying it's being killed, right?
  
12       A.    No.  That's right.  I realized as soon as I
  
13   said that, it's not a good -- I love my dog to death,
  
14   but I don't want him to die.
  
15       Q.    Gotcha.
  
16       A.    This is just a reach downstream from the
  
17   Clarkdale gage as the river enters the Verde Valley.  I
  
18   do show a cross-section at this site in my report.  I
  
19   know this gentleman that owns this property real well,
  
20   and his grandson swims in the river out here, and
  
21   there's pools and stuff in here that are excellent
  
22   swimming, that are 5 to 6 feet deep.
  
23       Q.    That's Slide 34.
  
24       A.    That was 34.
  
25             This is Slide 35.  It's looking downstream at
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 1   the Clarkdale gage.  This is the access cable to the
  
 2   gage.  To get there you have to -- behind the camera is
  
 3   a cable that you measure from, but you use it to go
  
 4   across the river, and then you walk downstream and you
  
 5   come back across to get to that gage.  It's kind of
  
 6   hard to get to.  This just shows there's a pool there,
  
 7   but downstream there's a riffle.
  
 8             This is a view from the gage area, and this
  
 9   is the riffle I was referring to.  It's, I don't know,
  
10   50 to 100 feet below the gage.  You can see where it's
  
11   kind of pooled, and a little riffle starts here, but
  
12   the main one is down here.  Here is higher flow where
  
13   that riffle is kind of drowned out, so it becomes
  
14   submerged by back-channel backwater, water that might
  
15   propagate way down there.
  
16       Q.    And that's Slide 36 showing the Clarkdale
  
17   gage.
  
18       A.    That's 36.  The discharge there is 2,000 on
  
19   the lower slide.
  
20             So here's just another view of it.  I'm
  
21   showing this in detail at this site because it has been
  
22   discussed in a couple of the witness reports.  So
  
23   here's the pool with the riffle area.  I show a
  
24   cross-section for this, and I also show a cross-section
  
25   that's basically the rating curve for the gage, and the
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 1   conditions down here are controlling the stage and
  
 2   discharge or the depth and discharge at the gage.
  
 3       Q.    And just to be clear, that was Slide 37.
  
 4             Now we're moving on to 38.
  
 5       A.    Okay, and now I'm on 38.  Here's a couple of
  
 6   rating curves for that riffle, and the riffle did fill
  
 7   during a short period here.  So I saw the information
  
 8   that these curves are based on, and I used classic USGS
  
 9   methodology, which is a parabolic situation that
  
10   describes the section control.  And with three current
  
11   meter measurements, you can convert this to logarithms,
  
12   which becomes a linear equation with three variables,
  
13   and you know the variables of stage and discharge from
  
14   the three measurements and you can solve for all the
  
15   components and out pops the depth.
  
16             And in this case the depth was 3 feet.  And
  
17   using different hydraulic methods at the cableway,
  
18   using the information from a very large current meter
  
19   measurement, which is described by this water level up
  
20   here, and then this cross-section, using that
  
21   information I determined the depths corresponding to,
  
22   well, the Q90 of 111 cfs and the depth was 3 feet.
  
23       Q.    And is there any information there about flow
  
24   rate?
  
25       A.    About what?
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 1       Q.    Flow rate.
  
 2       A.    Floating?
  
 3       Q.    Flow rate.
  
 4       A.    Oh.  111 cfs was the -- I computed the depth
  
 5   for that, but I computed the depth for the median and
  
 6   the average too.  I'm just giving a summary here.
  
 7       Q.    Okay.
  
 8       A.    But I computed everything you need for this
  
 9   assessment of navigability.
  
10                  CHAIRMAN NOBLE:  Joy, could you put the
  
11   microphone a little bit closer to your mouth?
  
12                  MS. HERR-CARDILLO:  Sure.
  
13                  CHAIRMAN NOBLE:  Thank you.
  
14                  THE WITNESS:  Okay, the USGS has done
  
15   many studies.  A colleague of mine, Laurie Wirt, who
  
16   we -- 25 years ago we did a report on the source waters
  
17   of the Verde River, which was basically a study of the
  
18   connection between the Big Chino aquifer and the base
  
19   flow in the Verde River.  She did subsequent studies on
  
20   the river and kayaked the whole upper part several
  
21   times collecting geochemical type samples.
  
22                  This is a subsequent study by a
  
23   different person, but it's a USGS study.  And they were
  
24   using a canoe and they -- what he's doing here is
  
25   collecting water samples.  So they started up -- this
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 1   particular trip they started at Perkinsville and went
  
 2   on down to Clarkdale.  And no dents in the canoe.  The
  
 3   canoe is loaded with scientific instruments.  If you
  
 4   dumped it in the water, I think it could be an
  
 5   expensive loss.  And the water samples are also in the
  
 6   canoe.  Some of them had to be refrigerated, so they're
  
 7   probably in the ice chest.
  
 8                  Anyway, they're using the river.
  
 9   There's no dents in the canoe.
  
10   BY MS. HERR-CARDILLO:
  
11       Q.    And that was Slide 39.
  
12       A.    39.
  
13             This is 40.  This is just a view showing a
  
14   pool and how they act as a small sediment trap.  You
  
15   can actually see the sediment in this one.  And when
  
16   you have real small floods and so forth, it will bring
  
17   sediment down, and because of the low velocities in the
  
18   pool, it will settle out, and then larger floods will
  
19   reactivate this sediment and move it on down.
  
20             So I'm just kind of showing how dynamic, you
  
21   know, a calm, little river can be.  There's things
  
22   going on.  Doesn't really have much effect on
  
23   navigability, or I would say it's insignificant.
  
24             This is part of the U.S. Forest Service study
  
25   I mentioned.  These are not exactly at the same


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







VERDE RIVER     VOLUME 4     12/18/2014 976


  


 1   location, but this would be before the '93 flood and
  
 2   after the '93 flood.  That shows the channel at
  
 3   basically the same location.
  
 4             I wouldn't really compare the little riffle
  
 5   here to what is shown on the left because they are a
  
 6   slightly different spot.  But, anyway, there was very
  
 7   little change as a result of the '93 flood, and that's
  
 8   generally the condition on the entire upper part.  It
  
 9   was hardly anything.
  
10       Q.    And that was Slide 41.
  
11       A.    That was 41, yes.
  
12             I'm at 42 now.  This just shows a different
  
13   type of channel.
  
14             While I'm on this slide, I'm going to mention
  
15   Dr. Neary and Dr. Medina.  They're Ph.D. hydrologists.
  
16   Al Medina, who I know quite well, he just retired.
  
17             Dr. Dan Neary, I've communicated a lot with
  
18   him.  When I found out they had 108 cross-sections, I
  
19   got extremely interested and got ahold of him, and he
  
20   told me I could have them all.  It wasn't in the same
  
21   format of the computer program I use, so I asked him if
  
22   he could select out a handful of representative
  
23   cross-sections, which he did for me.  So those are
  
24   shown in my report.  So I'm taking his word that they
  
25   were representative.  It's my experience that they
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 1   were.
  
 2             This just shows the variability up there in
  
 3   the upper part.  You have the little alluvial pockets
  
 4   and then you have big bedrock cliffs.
  
 5             And this is the Verde Paulden gage.
  
 6       Q.    This is Slide 44.
  
 7       A.    Slide 44.
  
 8             And this is the site I selected.  It's been
  
 9   there ever since, so it hasn't washed out, and the
  
10   channel's still where it was.  This is a channel
  
11   control through here.  The riffle is way downstream,
  
12   but what's really controlling the stage-discharge
  
13   relation here is the channel, the channel condition.  A
  
14   couple of big boulders in there.
  
15             The boulders are obstruction to navigability,
  
16   but boulders also cause a backwater effect, so they
  
17   increase depth.  So there's a good side and a bad side.
  
18   If you're using small watercraft like kayaks and
  
19   canoes, I don't think they're any problem at all.
  
20             Now, this is kind of a nice laboratory area
  
21   in regard to banks, stable banks.  The banks along this
  
22   upper part are quite stable.  I say they're stable.
  
23   The Forest Service says they're stable.  Phil Pearthree
  
24   says they're stable, and so forth.
  
25             And one reason they're stable is there's a
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 1   lot of grass, and the grass in here has roots that go
  
 2   down 2 to 3 feet, generally about 2 feet, and the roots
  
 3   act like rebar and concrete.  They hold the soil mass
  
 4   together.  So when it's exposed to floodwater, it's
  
 5   resistant to erosion.
  
 6             Now, an interesting way to look at this is
  
 7   you can go down here, and back in 1964 I discovered
  
 8   this and I learned a lot about geomorphology in about
  
 9   15 minutes.  I was down here looking at this channel,
  
10   and I looked at the bank real carefully, and I noticed
  
11   it went vertically down and then it went underground,
  
12   back under.  And where it went back where it eroded, it
  
13   eroded under the roots, and it wasn't consistent all
  
14   the way down here, but the channel was lot wider than
  
15   it appeared on the surface.
  
16             Now, there's very little flow.  In base flow
  
17   there's not a whole lot of water in there, but there is
  
18   a slow-moving current in those areas.  So when you
  
19   measure that river, you've got to be careful what
  
20   you're measuring.
  
21             This is an example.  This is characteristic
  
22   of the Great Plains in the United States.
  
23       Q.    And this is Slide 127, which is one that you
  
24   added?
  
25       A.    Right, handout 127.  Thank you.  I get more
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 1   interested in my subject than I do in where I am.
  
 2       Q.    That's okay.  That's what my job is.
  
 3       A.    I think this is a very interesting slide.
  
 4   You can find many slides like this that show these
  
 5   massive root zones that were present in, in particular,
  
 6   the Great Plains.  Navajo grass is one of the grasses
  
 7   that was along floodplains.  They were along the
  
 8   floodplains of the Cimarron River, many rivers that
  
 9   have been studied.
  
10             And what happened here is the settlers came
  
11   along and they farmed these floodplains and they
  
12   destroyed this grass.  And the grass was so hard to get
  
13   rid of they had to use steel plows.  They had to use
  
14   some big equipment to get rid of it.  Then over here is
  
15   their crops.
  
16             So this shows both the grass and the crop.
  
17   This has a very shallow root zone and this has a
  
18   massive root zone.
  
19             If you have seen Ken Burnham's beautiful
  
20   documentary on the West, the settlement of the West,
  
21   it's several series.  In one of those series it showed
  
22   a sod house on the Great Plains and he shows a chunk of
  
23   grass with about a 20-foot long root zone.  So when you
  
24   get rid of that, you end up with a dust bowl.  Duh.
  
25       Q.    So no rebar in that crop?
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 1       A.    There's no bonding.  You've removed the
  
 2   bonding and it's susceptible.  You know, a flood comes
  
 3   along and it's not bonded together, and along the
  
 4   rivers, the way the diversions were done, they diverted
  
 5   water that pointed directly towards their farming, and
  
 6   if their furrows were in line for that particular crop,
  
 7   the flow would just go down there, you know, hellbent
  
 8   for election, so to speak, and erode everything away.
  
 9             It's almost a no-brainer on the confusion
  
10   that has existed on the effects of man on floodplains.
  
11   You can see it, a major factor right here in front of
  
12   you.
  
13             Slide 45.  This is the Paulden gage with high
  
14   flow looking across, and there's the gage and the
  
15   cableway.  Shows flow in the floodplain.  It shows a
  
16   line of trees that were along the main channel there,
  
17   the low flow channel.  Here's some scientific work
  
18   being done.  I forget who that was.  Anyway, this is a
  
19   little above the Paulden gage.
  
20             Slide 46, this is a Forest Service photograph
  
21   by Dr. Neary.  It shows the stability of the banks up
  
22   in the upper part of the watershed.  Here's a tree
  
23   that's been eaten by a beaver, and the upper part is
  
24   where most of the beaver dams are.  This is right after
  
25   the '93 flood.
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 1       Q.    Okay.  So the report is dated 2012, but the
  
 2   photograph itself is right after the '93 flood?
  
 3       A.    Yes, I believe so.
  
 4             Yes, it has to be, yes, because you can see
  
 5   how fresh it is.  But the channel's still there.
  
 6   There's still a nice little channel.
  
 7       Q.    And just -- I don't think we got it in the
  
 8   record.  This is Slide 46.
  
 9       A.    Slide 47.
  
10             Ah-hah.  Now, here's an obstruction, SRP's
  
11   weir.  They have a gage here.  I'm joking about the
  
12   obstruction.  But they're monitoring the flow up here
  
13   because they want to know when the base flow from the
  
14   Big Chino aquifer changes.
  
15             And I think Mark will have a lot of work cut
  
16   out when that happens, but anyway.  Excuse me.  That's
  
17   just a -- I shouldn't have said that.  That's just a
  
18   casual, off-the-wall comment.
  
19       Q.    Okay.
  
20       A.    This is at Mile 3.2.  It shows people boating
  
21   in here pretty good.
  
22                  CHAIRMAN NOBLE:  Win?
  
23                  THE WITNESS:  Yes, sir.
  
24                  COMMISSIONER ALLEN:  Where is this
  
25   relative to Road 638?
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 1                  THE WITNESS:  This is upstream.
  
 2                  COMMISSIONER ALLEN:  Okay.  And there's
  
 3   another road that comes in at that particular point?
  
 4                  THE WITNESS:  In here?
  
 5                  COMMISSIONER ALLEN:  Yes.
  
 6                  THE WITNESS:  Yes, there is.  This is
  
 7   the area, I think Jon Fuller described it as an area
  
 8   with an outhouse.  This is the old Campbell -- this is
  
 9   on the land of the old Campbell Ranch.  Was he the
  
10   Governor?
  
11                  COMMISSIONER HORTON:  There was a
  
12   Campbell Governor.
  
13                  THE WITNESS:  Yeah, he was one of the
  
14   Govs, one of the early Govs.  And on maps it's also
  
15   shown as the Stewart Ranch.
  
16                  I'm going to jump ahead here a little
  
17   bit, but this is where I -- well, no, excuse me, I'm
  
18   not going to jump ahead.  Forget I said that.  I don't
  
19   want to give anything away.
  
20                  Okay, at statehood there were many human
  
21   impacts.  This is Slide 48.  Many human impacts.  The
  
22   base flow had been altered, and a large part of the
  
23   alteration occurred in the watershed upstream of the
  
24   Verde River itself.  So it was in the contributing
  
25   drainage areas where there was a major impact.
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 1                  This is Slide 49.  That's basically what
  
 2   I just said.
  
 3                  Slide 50.  So I set out to determine the
  
 4   natural flow of the Verde River.  That's the primary
  
 5   objective, what I set out to do here.  And I'm showing
  
 6   here that I used three different methods that are
  
 7   backed up by other information.
  
 8                  The first method I used was to determine
  
 9   the irrigated acres using the GLO cadastral surveys.
  
10   That was determined by both the plats and the field
  
11   notes.  I took that acreage and multiplied it by a
  
12   consumptive use factor that's agreed upon by the USGS
  
13   and Arizona Department of Water Resources.  That's a
  
14   relatively new figure that they have all -- they've
  
15   agreed upon.  The product of that is equal to the
  
16   reduction in base flow.
  
17   BY MS. HERR-CARDILLO:
  
18       Q.    And this is Slide 51, for the record.
  
19       A.    Slide 51.
  
20             Slide 52, I did this along Granite Creek,
  
21   Williamson Valley, Walnut Creek, using those original
  
22   surveys.
  
23             Here's an example of one of the surveys.
  
24   This is Fort Whipple right down here, and this is
  
25   Slide 53.  This is Fort Whipple.  Prescott proper is
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 1   just off the map here on the lower part.  At the upper
  
 2   end here there's a cultivated area, and that's where
  
 3   Watson Lake is now.  Willow Lake is over in this area.
  
 4             I have the arrows pointing at the surveyed
  
 5   channel widths.  This is interesting here.  They show
  
 6   one point where the channel is dry.  Well, this is a
  
 7   cultivated cornfield.  And I'm -- it wasn't in the
  
 8   notes, but I'm sure there's a diversion there, because
  
 9   right down here then the water started coming back in,
  
10   the wastewater.
  
11       Q.    And the fact that that's a corn -- I can't
  
12   read.  My eyes aren't that good.
  
13       A.    Cornfield.
  
14       Q.    Cornfield.  And that was something that you
  
15   learned through reviewing the notes?
  
16       A.    Yes.  You had to read the notes.  You have
  
17   to -- you can't really use these plats alone to
  
18   understand hydrology and the cultivated areas and
  
19   consumptive use and so forth.  You have to join it with
  
20   the field notes.
  
21             And it's interesting, when you do that, you
  
22   realize the precision of these maps.  They're very
  
23   precise.  I think they're roughly 3 foot by 3 foot in
  
24   their produced size.
  
25                  COMMISSIONER ALLEN:  Mr. Hjalmarson,
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 1   what was the date of that survey?
  
 2                  THE WITNESS:  It's right up here.  1871
  
 3   it was approved.  That's a good question.  Down here at
  
 4   the bottom it's not showing.  Oh, let's see.
  
 5                  Okay.  It could have been surveyed in
  
 6   1870 or so, but it was officially filed in 1871.
  
 7                  And then I didn't cover this, but the
  
 8   widths here in Fort Whipple were from another survey of
  
 9   the military base, and those were September 1875.
  
10   BY MS. HERR-CARDILLO:
  
11       Q.    Before we move on, the dry channel that you
  
12   referred to, is that the Verde River or was that a --
  
13       A.    Oh, I'm sorry.  Good point.  Willow Creek is
  
14   over here.  No, excuse me, Granite Creek is over here.
  
15   And this is Willow Creek here.
  
16             Like I say, there's dams on both of them now.
  
17   Here's a current view.
  
18       Q.    This is Slide 54?
  
19       A.    Slide 54 of a USGS gage on Granite Creek.
  
20   What you see here is consistent with what you see in
  
21   the original land surveys.  There's nothing strikingly
  
22   different except there's less flow now.
  
23             There are reservoirs upstream of this
  
24   location, Goldwater and there's some water supply
  
25   reservoirs for the City of Prescott.
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 1                  COMMISSIONER ALLEN:  Is that below the
  
 2   point where the City of Prescott has its sewage
  
 3   effluent holding ponds?
  
 4                  THE WITNESS:  I can't answer that right
  
 5   now.  There's a major sewage below this point, but I
  
 6   can't answer that.  I don't think it is, but I'm aware
  
 7   of a sewage treatment below.
  
 8                  Okay, now we're into what I was doing.
  
 9   BY MS. HERR-CARDILLO:
  
10       Q.    Slide 55.
  
11       A.    Slide 55.
  
12             You take these, the cultivated areas that
  
13   these surveyors defined, and you compute the area for
  
14   each one and add them up.  This comes to 1,380 acres.
  
15   You multiply it by 3.15, and you've got the acre foot
  
16   per area.  Simple as that.
  
17       Q.    So this is the same survey that you had on
  
18   the other slide?
  
19       A.    That's right.
  
20       Q.    Okay.  And it's just an example of what you
  
21   did for multiple surveys?
  
22       A.    That's right.  And the difference between
  
23   this and the previous slide is I'm showing in green the
  
24   acres of the different cultivated areas.  And then the
  
25   sum of it is shown over here on the right-hand side.
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 1   That's the method in a nutshell for Method 1.  You do
  
 2   this for the whole upper watershed, and you spend four
  
 3   months doing it.  But I enjoyed it, actually.
  
 4             So this is converting those acres to -- well,
  
 5   excuse me.  I did this for all the upper watersheds.
  
 6             Now, in Big Chino it was a little different.
  
 7   This is Slide 56.  This slide shows the total
  
 8   cultivated land for all the major watersheds up there,
  
 9   but I call these, you know, the Granite, Williamson
  
10   Valley, Walnut and Big Chino.  And Big Chino, a lot of
  
11   the cultivated land occurred after the federal surveys,
  
12   but long be -- but several years before statehood.  In
  
13   the late 1800s is where most of it occurred.
  
14             A lot of the activity up there was associated
  
15   with cattle and cattle feed, but there were also corn
  
16   and so forth.  At present there's a major -- they grow
  
17   a lot of carrots up in the upper end of the valley and
  
18   they try to hit the offseason down here in Phoenix, so
  
19   they have a high economic value trucking carrots down
  
20   here.
  
21             Oh, let me finish this.  On the Big Chino, in
  
22   this area, I relied heavily on what I had observed of
  
23   the area in 1964, when I was up here, and the aerial
  
24   photographs that I showed you earlier from the NRCS,
  
25   the 1940 photographs.  And like I pointed out, you put
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 1   those on a PowerPoint -- or excuse me.  Anyway, it's a
  
 2   photo-enhancing program.  I forget the name right now.
  
 3   Photoshop.  You put it in Photoshop and you can change
  
 4   the light and increase contrast and so forth and see
  
 5   where diversion points were and that kind of thing.
  
 6             And so I came up with an area for Big Chino
  
 7   using that method, primarily.  I used the federal
  
 8   surveys where there was information for that.  In the
  
 9   other areas it was exclusively the federal surveys.
  
10                  COMMISSIONER ALLEN:  Now, this is
  
11   relative to 1940, or is this going back to pre-1900?
  
12                  THE WITNESS:  This is prestatehood.
  
13                  COMMISSIONER ALLEN:  Prestatehood.
  
14                  THE WITNESS:  Yes, sir.  This is my
  
15   estimate of the natural flow.
  
16                  COMMISSIONER ALLEN:  Is there any reason
  
17   that you didn't include the Little Chino?
  
18                  THE WITNESS:  Well, I call it Granite.
  
19   Granite Creek drains Little Chino.
  
20                  COMMISSIONER ALLEN:  Well, not really,
  
21   but...
  
22                  THE WITNESS:  In those days, in those
  
23   days, before development -- wait.  You're thinking of
  
24   the farming area in the town of Little Chino Valley?
  
25                  COMMISSIONER ALLEN:  Yes, in the town.
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 1                  THE WITNESS:  Okay, that's
  
 2   poststatehood.
  
 3                  COMMISSIONER ALLEN:  Okay that was my
  
 4   question.  I was wondering why you didn't include it.
  
 5                  THE WITNESS:  The reason is the
  
 6   agricultural activity was along -- was close to Granite
  
 7   Creek.
  
 8                  COMMISSIONER ALLEN:  Okay.
  
 9                  THE WITNESS:  I'm sorry if I confused it
  
10   that way, but that I was --
  
11                  COMMISSIONER ALLEN:  Well, Del Rio
  
12   Springs is in Little Chino, and that's the reason I
  
13   ask, and there was irrigation in that area prior, well
  
14   prior, to statehood.
  
15                  THE WITNESS:  Yes, and I did throw
  
16   that -- that is under my category here of Granite.
  
17                  COMMISSIONER ALLEN:  Okay.  Thank you.
  
18                  THE WITNESS:  Yeah.
  
19                  I might add that at Del Rio it was a
  
20   little tricky.  There's an area there that is a
  
21   cienega, and I did not include that area in the
  
22   cultivated acreage.  So it took -- I actually went out
  
23   there and field-checked it, and another guy did, also,
  
24   for me; and I came up with a reduced area for it.
  
25                  I had that problem on -- in regard to
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 1   cienegas, there's cienegas in Big Chino.  In fact, Mark
  
 2   and I -- the last time I flew up there in a helicopter
  
 3   was when it was with Mark and the SRP people.  And
  
 4   there is a couple of cienegas in Big Chino that nobody
  
 5   talks about, but they're there.
  
 6                  COMMISSIONER HORTON:  Mr. Chairman?
  
 7                  THE WITNESS:  For cienega, there's a big
  
 8   cienega in --
  
 9                  COMMISSIONER HORTON:  I've always been
  
10   confused about what a cienega is.  Would you tell me
  
11   that?
  
12                  THE WITNESS:  It's basically an area
  
13   where there's artesian seepage that forms a marsh or
  
14   wet, a wet area.  And like in the San Pedro, there used
  
15   to be a whole bunch of classic ones where there were
  
16   major marshes full of tules and mosquitos and
  
17   everything else.
  
18                  I might add, as long as you're on that
  
19   subject, some of what was going on in the marshy lands
  
20   of the Verde, the Camp Verde area, basically our
  
21   cienegas adjacent to the Verde River.
  
22                  I have a good friend, Dr. Tinlin, who
  
23   owns 50 acres, and the river crosses that acreage, and
  
24   on that land is a spring.  You can go out there and see
  
25   it.  I'll take you out there and show it to you, if you
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 1   want.  And it's a cienega-type environment, and the
  
 2   water source is from the underlying Verde formation.
  
 3   It has nothing to do with river alluvium.  And there
  
 4   were -- the water levels have been lowered, and you see
  
 5   fewer and fewer of those, but there used to be more of
  
 6   them.  So that, I know that's a major source of some of
  
 7   the early observations.
  
 8                  Joy might be having a conniption now,
  
 9   but I'm going to say one more thing.  I was a good
  
10   friend of Dr. Byrkit's.
  
11   BY MS. HERR-CARDILLO:
  
12       Q.    I have no control.
  
13       A.    And he was raised in Jerome and was a Ph.D.
  
14   historian.  He wrote "Forging the Copper Collar," if
  
15   you know anything about good books about settlement of
  
16   the West.  It's a classic.  And he and I were working
  
17   on a PowerPoint in some of his work when he died.
  
18             But, anyway, we formed the Verde River
  
19   Citizens Alliance together.  It's a community group in
  
20   the Verde Valley designed to educate people and
  
21   collect, pick up trash along the river.  And then we
  
22   have annual canoe rides for, basically, single-family
  
23   mothers with children, and we would offer free canoe
  
24   rides in the Dead Horse Park, Dead Horse Ranch State
  
25   Park area.  And we take them down towards the
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 1   Bridgeport Bridge and things like that.  We owned about
  
 2   15 canoes.
  
 3             And so, anyway, I knew Byrkit real well.  The
  
 4   reason I'm mentioning that and I'm getting a little
  
 5   windy, but Byrkit wrote about the marshes in the Camp
  
 6   Verde area.  I talked to him personally about that.
  
 7   Those did not block the river.  They were there and
  
 8   they were pretty thick, but there was a channel through
  
 9   there.
  
10                  COMMISSIONER HORTON:  Mr. Chairman, this
  
11   is a total side little tale.  I was on a Committee with
  
12   Dr. Byrkit and we were putting together a trail guide.
  
13   We had an attorney from the AG's office, who happened
  
14   to be Joy.  Small world.
  
15                  DIRECTOR MEHNERT:  Which Joy?
  
16                  MS. HERNBRODE:  Joy Hernbrode.
  
17                  COMMISSIONER ALLEN:  The one in the
  
18   back.
  
19   BY MS. HERR-CARDILLO:
  
20       Q.    Okay, so we were on Slide 56, and you were
  
21   discussing, just to kind of summarize, so that I'm sure
  
22   we all understand, that in terms of -- in the process
  
23   of identifying the cultivated acreage for the Big
  
24   Chino, you also had to make adjustments for cienegas;
  
25   do I have that right?
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 1       A.    Yes, I considered the effect of cienegas.
  
 2   They did do what they call dryland farming in those
  
 3   days.  There was some experimenting with it in the Big
  
 4   Chino.  And what that means is, is you plow a cienega,
  
 5   put your crop seed in, and it grows.  So you don't
  
 6   count that, you know, and --
  
 7       Q.    Because that wouldn't have been irrigated?
  
 8       A.    That wouldn't be -- well, the effect of that
  
 9   wouldn't change the effect on the base flow of the
  
10   Verde River.
  
11       Q.    Okay.
  
12       A.    So it was -- the human activity didn't really
  
13   change the loss of water to evapotranspiration was the
  
14   assumption.
  
15       Q.    Okay.
  
16       A.    So, like I say, you had to be very careful
  
17   about it, about looking at this stuff.
  
18                  CHAIRMAN NOBLE:  Joy, in order for you
  
19   to collect yourself --
  
20                  MS. HERR-CARDILLO:  I'm collected.
  
21                  CHAIRMAN NOBLE:  You're not connipting?
  
22                  MS. HERR-CARDILLO:  I'm not connipting
  
23   at all; but if you think we should take a break, that's
  
24   fine too.
  
25                  CHAIRMAN NOBLE:  Thank you very much for
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 1   allowing that.  15 minutes, shortly after 2:30.
  
 2                  (A recess was taken from 2:17 p.m. to
  
 3   2:36 p.m.)
  
 4                  CHAIRMAN NOBLE:  Will the record please
  
 5   reflect that the Commissioners are present.
  
 6   Mr. Breedlove is not present, but Mr. Mehnert is.
  
 7                  MS. HERNBRODE:  And the Commissioners
  
 8   are hydrated.
  
 9                  CHAIRMAN NOBLE:  Joy, are you ready to
  
10   proceed?
  
11                  MS. HERR-CARDILLO:  I am.
  
12                  CHAIRMAN NOBLE:  Please.
  
13   BY MS. HERR-CARDILLO:
  
14       Q.    Okay.  We were -- what was the previous
  
15   slide, right before we broke, if you could go back to
  
16   Slide 56?
  
17             Okay.  I just wanted to make --
  
18                  MR. HERR-CARDILLO:  Gosh, this is really
  
19   loud now.  Can we turn it down a little bit?
  
20                  CHAIRMAN NOBLE:  It's got a little
  
21   feedback, it's that loud.
  
22   BY MS. HERR-CARDILLO:
  
23       Q.    Just to confirm, if somebody wants to review
  
24   your work and your calculations on the cultivated lands
  
25   and where you identified them in the plats or the
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 1   surveys, all of that is available in your appendices to
  
 2   your report, correct?
  
 3       A.    That's correct, in regard to the General Land
  
 4   Office survey plats, and where necessary, I made copies
  
 5   of a page or two of the field notes.
  
 6             On the Big Chino it was much more complicated
  
 7   than that.  I do show the GLO plats, but I don't show
  
 8   the detail on how I did it to the extent that I do on
  
 9   the other three areas; mostly because, like I was
  
10   explaining, using Photoshop, you can use it to see
  
11   things that you don't normally see, and it was very
  
12   hard -- reproducing that on my equipment didn't show
  
13   what I needed to show.
  
14       Q.    Okay.  Go ahead and you can go on to
  
15   Slide 57.
  
16       A.    Okay.  So what I'm doing here is I'm trying
  
17   to re-create the natural and ordinary hydrology.  In
  
18   Method 1 I'm clearly using the GLO surveys, and where I
  
19   have to use other methods, like the aerial photos that
  
20   I mentioned, I do.
  
21             Let me just read a couple of sentences from
  
22   the Hayden report, the 1940 Hayden report.  You might
  
23   notice, if you've ever read this report, it has two
  
24   Page 6's.  When I was reading this for the first time,
  
25   I can still remember I thought I already read Page 6,
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 1   but I didn't.  So part of both pages is the same and
  
 2   part of it is different.  But there's a comment here
  
 3   that does apply to what I was confronted with, and I'll
  
 4   read it, if you'll bear with me.
  
 5             "The fixing of dates of appropriation of
  
 6   water was a tedious and at times uncertain task,
  
 7   especially as to the older lands.  Since much of the
  
 8   land was under irrigation in the early Sixties,
  
 9   testimony of living witnesses with personal knowledge
  
10   concerning dates of original cultivation is now
  
11   indefinite or entirely lacking."
  
12             Well, that was in 1940, so the problem is
  
13   even more serious now.  So, anyway, that kind of
  
14   explains what I was facing.  And then they also discuss
  
15   the use of the surveys that I'm using.
  
16       Q.    And, I'm sorry, what was the document you
  
17   were reading from?
  
18       A.    That's the Hayden report, the 1940, and it's
  
19   on both Page 6's.  Let's see, I think I've discussed
  
20   this.
  
21             Okay, let's move on to Slide 58.  We're going
  
22   to Method 2.  Now, let me just pause for a second
  
23   before we get into it.  I realize there's some
  
24   limitations to Method 1.  I'm assuming that the
  
25   computation I made applies to the prestatehood period.
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 1   It was based mostly on 1971 and '82 maps.
  
 2       Q.    I'm sorry, 19?  You mean 1871.
  
 3       A.    Oh, excuse me, 1871 and 1872 maps.  I'm
  
 4   sorry.
  
 5             And as far as we know, the amount of
  
 6   cultivated land increased after that.  So I might be
  
 7   missing some, but I was satisfied with what I did.  But
  
 8   because of this, some of the limitations associated
  
 9   with this assumption, I used other methods.
  
10             So here's Method 2.  The difference between
  
11   the natural or virgin flow at the mouth of the Verde
  
12   River is 100 cfs, and the difference of the -- the
  
13   natural flow estimated by the Bureau of Reclamation in
  
14   1952 was about 751 cfs.  The average annual flow for
  
15   the entire period of record, which is over 100 years,
  
16   is 651.  The difference in that was, basically, the ET
  
17   from cultivated land in the upper watershed.
  
18             Now, it also includes other losses, including
  
19   mining of old Del Rio Springs.  The water was diverted
  
20   from Del Rio Springs to Prescott in a pipeline.  There
  
21   were railroad dams before statehood up near Seligman
  
22   and Ash Fork and so forth.
  
23             So, but what I did was just simplify it a
  
24   little bit.  Forget the mine in Jerome and forget some
  
25   of the other stuff on the upper watershed, and I used
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 1   this difference of 100 cfs and tried to determine what
  
 2   portion of it applied to the upper watershed, Big
  
 3   Chino, Little Chino, and so forth, and the Verde
  
 4   Valley.
  
 5             So I resorted to the Hayden report, and on
  
 6   Page 75 of the Hayden report is a summary of irrigated
  
 7   acreages for the different townships in the Verde
  
 8   Valley and the upper Verde.  And I simply took that
  
 9   information and determined the ratio between the upper
  
10   and the Verde Valley, and I came up with applying this
  
11   ratio to the 100 cfs.  I got 20 (sic) cfs was lost to
  
12   ET above the Clarkdale gage, or excuse me, above the
  
13   Paulden gage, and 72 cfs was down below.
  
14             So that's basically an independent method I
  
15   got, and those numbers are real close to the Method 1.
  
16             There were a couple of conveyance-slope
  
17   estimates made up in the upper part.  I showed those
  
18   earlier.  They were 1 foot depth, and the widths on
  
19   those were 60 feet or even maybe a little more.  I
  
20   forget exactly.
  
21             But I tried to use that information using
  
22   conveyance-slope methods, using hydraulic computations.
  
23   It was basically kind of a SWAG, a scientific wild-ass
  
24   guess, using whatever little information I had.
  
25             My result did agree with the other two
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 1   methods.
  
 2       Q.    So just so the record's clear, can you go
  
 3   back?  That's Slide 61?
  
 4       A.    Oh, I didn't say the number, did I?
  
 5       Q.    No.
  
 6       A.    Okay, this was Slide 59 I was talking about
  
 7   there, using that ratio.
  
 8       Q.    Thank you.  Yeah.
  
 9       A.    And then this is just a description of the
  
10   conveyance-slope.
  
11       Q.    And that's Slide 60.
  
12       A.    Slide 60, yes.
  
13             Here's one of the locations where the depth
  
14   was made, 12 inches in depth at a 66-foot width.  And
  
15   this is just shortly -- or just a short distance
  
16   downstream from Granite Creek, about a mile downstream
  
17   from Granite Creek.
  
18             By the way, for the entire area I've shown
  
19   what widths were available and what depths were
  
20   available on the survey plats.  And then here's the
  
21   field notes, and I have an arrow pointing to that depth
  
22   so you can read it for yourself.
  
23       Q.    And that slide is just a sample of -- an
  
24   example of your work, and all of the work is set forth
  
25   in the appendices?
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 1       A.    That's exactly right.
  
 2             Now, here's the other one, the next township
  
 3   to the east, and this shows the location of the other
  
 4   width/depth measurement.
  
 5             I came up with 60 cfs, but I assumed a
  
 6   cross-section shape that was probably wrong.  So,
  
 7   anyway, for what it's worth, I gave it a shot, and I'm
  
 8   not going to stand behind that.  It's truly a
  
 9   scientific wild guess.  But I was pleasantly surprised
  
10   that it came in in the ballpark.
  
11             Okay, Method 1 required a considerable
  
12   effort, as it used cultivated land and hydrologic
  
13   information from the original federal land surveys.
  
14   All of the survey plats and associated field notes were
  
15   painstakingly examined.  This method is considered the
  
16   most accurate and precise of the three methods.
  
17             And you can read that for yourself.  If you
  
18   have any question, just ask.  But there's the results
  
19   of the three methods for Q90, the median, Q50, and then
  
20   at the bottom the natural or the virgin mean annual
  
21   base flow.
  
22       Q.    And that, I'm sorry, is Slide 64.
  
23             Falling down on the job here.
  
24       A.    Slide 64.
  
25             And down at the bottom, while I do include
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 1   the gage 5060, which is the gage below Camp Verde on
  
 2   the Verde, and then I do include the gage at the mouth,
  
 3   095100; and that 751 is the Corps of Engineers' virgin
  
 4   flow number from their 1952 -- or excuse me, Bureau of
  
 5   Reclamation 1952 report.
  
 6             Okay, I took the results of those three
  
 7   methods and simply added it -- this is Slide 65.  I
  
 8   simply added it to the existing USGS base flow along
  
 9   the upper Verde River.
  
10             Now, I didn't explain this specifically, but
  
11   as you can tell, I did analyze what was going on in the
  
12   upper end, and I thought the way to start this study
  
13   was at Sullivan Lake.  I made the judgment that above
  
14   Sullivan Lake, for that 3-mile stretch that I
  
15   previously mentioned, it was not navigable.
  
16             So that's just simply adding the amount I
  
17   computed to the existing.  And these are the results
  
18   for the upper reach, the Q90, the Q50, and the mean
  
19   annual.  At the Paulden gage, 54 cfs for Q90, 60 cfs
  
20   for the median, and 80 cfs for the mean annual.
  
21             Now, what's really of important here, I'll
  
22   say it again, is we're really looking at the limiting
  
23   flow characteristic for navigability on the Verde is
  
24   the base flow, and you have to start looking at the
  
25   median and below and usually below.
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 1             I'll let you read that for yourself.
  
 2       Q.    That's Slide 67.
  
 3       A.    67, yes.
  
 4             Now, the base flow for Freethey and Anderson
  
 5   is for natural conditions, and so this Method 1, 2, and
  
 6   3 don't really apply to that.  That information was
  
 7   already available.
  
 8             Okay, so we go to the middle and lower reach.
  
 9   The base runoff of the lower reach is simply computed
  
10   by adding the 100 cfs difference between the virgin
  
11   average annual runoff and the gaged average annual
  
12   runoff at 095100, and that's at the mouth.
  
13       Q.    So this is for that portion of the river you
  
14   didn't do the detailed analysis.  This is for the more
  
15   general analysis below the --
  
16       A.    That's right.  I'm switching to that.
  
17             Okay.  So below the Clarkdale gage, which is
  
18   basically downstream of all the cultivated land --
  
19   there is some other cultivated land there, but it's not
  
20   significant.  Below there I just simply added 100 cfs
  
21   to the base flow from the USGS report Hydrologic
  
22   Atlas 664.
  
23       Q.    And that 100 cfs difference, refresh our
  
24   memory; where did that come from?
  
25       A.    That's the difference between the Bureau of
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 1   Reclamation's virgin flow from their 1952 report and
  
 2   the long-term average -- mean annual runoff for the
  
 3   period of record at the mouth of the Verde.
  
 4             So there's a reach there where the 100 cfs
  
 5   it's a constant addition to the flow in my method.
  
 6       Q.    Okay.
  
 7       A.    Now, you distributed the 28 cfs across the
  
 8   Verde Valley to the Camp Verde gage, so I went from 28
  
 9   to 100, really, or you distributed the 72 cfs across
  
10   that.  So I think I just explained what's on this
  
11   slide.
  
12       Q.    And that's Slide 69.
  
13       A.    69.
  
14             Let me show you the result, and it might make
  
15   more sense.
  
16             So here we are at Sullivan Dam.  Looking at
  
17   the average annual runoff, it shows a fairly constant
  
18   to Perkinsville, but yet there's a slight drop there.
  
19   There is some underflow that occurs as the Verde River
  
20   flows across Perkinsville.  It's a big alluvial pocket,
  
21   and their flow does disappear and then it reappears a
  
22   short distance downstream.  Right upstream of Mormon
  
23   Pocket, there's some big springs in there that head at
  
24   Bill Williams Fountain.  The geochemistry analysis,
  
25   isotopes and so forth shows that water is very old,
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 1   been in the ground a long time, and it originated at a
  
 2   very high elevation, which had to be Bill Williams.
  
 3             I'm sorry for saying that.  I wanted to keep
  
 4   this simple.  I didn't want to get carried away too far
  
 5   on that stuff, but...
  
 6       Q.    So I'm not sure I got that on record that
  
 7   it's Slide 70 we're referring to or looking at now.
  
 8       A.    Yeah, this is Slide 70, and it shows the flow
  
 9   of the Verde that I've computed, the natural flow.  And
  
10   it shows the average annual all along the Verde from
  
11   Sullivan Lake all the way to the mouth.  It shows the
  
12   median and the base.
  
13             There's also a little blue line here that was
  
14   from a USGS study, but that's not natural.  That's not
  
15   a natural condition that they show.  But I gave the
  
16   reference to that, so if you want to compare what I've
  
17   done to theirs and see the difference, you're certainly
  
18   welcome to do it.
  
19             So at any rate, that's what I came up with.
  
20   I might add at this point there's a recent USGS study
  
21   done in 2005, and they came up with the same numbers
  
22   I'm showing here.  They came up with the same amount
  
23   of flow.  They computed a hundred cfs change in the
  
24   base flow down to the mouth.  I don't have that
  
25   reference handy, but anyway, it's there, it's in my


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







VERDE RIVER     VOLUME 4     12/18/2014 1005


  


 1   report.
  
 2       Q.    It's in your sources of your report?
  
 3       A.    It's in the addendum.
  
 4       Q.    Okay.
  
 5       A.    I discuss that in the addendum.  I started
  
 6   out by saying, hey, this is interesting; look at this.
  
 7   What I did matches exactly what they've shown for 2005.
  
 8             Okay, this is -- I'm just adding a little
  
 9   information to what we've been discussing.  These are
  
10   flow duration curves for the Verde below Camp Verde.
  
11       Q.    And just to make the record clear, this is
  
12   now one of those additional slides, so in the handout
  
13   that we handed out this morning it's 125.  Go ahead.
  
14       A.    Okay.  This shows several annual flow
  
15   duration curves.  I don't think anybody has shown an
  
16   annual one yet, but you can have a flow duration curve
  
17   for a period of record that defines what you consider
  
18   as natural and ordinary, or you can look at a group of
  
19   annual ones and get a different perspective of what you
  
20   might perceive as natural and ordinary.
  
21             But the point I'm making with these is
  
22   there's been a discussion that, well, during wet years
  
23   you lose sight of what navigability is.  You lose sight
  
24   of your ability to assess what is really ordinary.
  
25             Well, look at what happens here.  Here's real
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 1   data.  And all I did was take the annual daily flows
  
 2   from the USGS records.  You simply sort them and rank
  
 3   them.  You have the ordinate and abscissa of the plot
  
 4   here when you do that.  You sort them and rank them.
  
 5   There it is.
  
 6             So it's real simple.  It's not a pure
  
 7   statistical method, but it's close enough for what we
  
 8   did.  And -- okay, that's all I need to say about that
  
 9   about.
  
10             But the point here is look at these different
  
11   annual flow duration curves, and what do you see?  They
  
12   all come down to very similar base flow.  Down at Q90
  
13   there's hardly any difference, whether it's what you
  
14   call a wet year or a dry year.
  
15             What does that tell you?  Well, one of the
  
16   main things it tells you is the springs have very large
  
17   source areas.  The Big Chino springs at the upper end
  
18   that give birth to the Verde River have water down
  
19   there that the USGS has dated -- Fred Robertson dated
  
20   in his professional paper, the 492 series, over 5,000
  
21   years old.
  
22             So you have water, you know, being transient,
  
23   but there's a lot of it that's been down there a long
  
24   time.  And what it means is it's steady.  There's a
  
25   steady discharge there.  And if you start trying to do
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 1   annual modeling and stuff, you know, using tree rings
  
 2   and so forth, you get yourself all screwed up doing
  
 3   that, because this is independent of what's happening
  
 4   during the year.  This is a reflection of what's been
  
 5   happening over the last hundreds, thousands of years.
  
 6             So the same thing applies to summer/spring in
  
 7   Sycamore Canyon just above the Clarkdale gage.  Fossil
  
 8   Creek is an excellent example.  It discharges from an
  
 9   aquifer formation under the Mogollon Rim.  The source
  
10   over there is huge.  It goes way back.  And right now
  
11   Fossil Creek's running about 40 cfs.  You can -- you
  
12   can't guarantee, like Fuller was talking about this
  
13   morning, but you can do a pretty good job of telling
  
14   somebody what the flow is there.
  
15             And so there's many springs like that.  There
  
16   are a large number of springs that are recharged by
  
17   annual rainfall and so forth.  But there's some big
  
18   ones there, huge source down there.
  
19       Q.    And before we leave this slide, you point out
  
20   the big arrow there.
  
21       A.    My study, the most important figure to me is
  
22   the Q90.  And my study shows that I used 134 cfs for
  
23   Q90, and you can see the data here.  All of those are
  
24   greater.  So if I'm saying, hey, this was navigable and
  
25   I was going to be a little biased, you would think I
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 1   would be biased on the other side.
  
 2             I left it this way.  I didn't change a thing.
  
 3   The method I used, like I said, is based primarily on
  
 4   Hydrologic Atlas 664, and it gives the smaller number.
  
 5             But here's what's going on, in my mind.  One
  
 6   of the reasons for the Hayden report and the early
  
 7   Turney report and the subsequent other one.  What's his
  
 8   name?  Anyway, the 1914 guy.  People would come up from
  
 9   the Salt River Valley and look at what's going on in
  
10   the Verde Valley and wonder why they weren't getting
  
11   the base flow they wanted for their irrigation.
  
12             So they would come up there, and they
  
13   measured everything and so forth and so on.  One of the
  
14   things they noticed, and they wrote a real nasty
  
15   article, I think in The Arizona Republic, about this,
  
16   expressing what they -- expressing their opinion of
  
17   what they thought of irrigation practices in the Verde
  
18   Valley.
  
19       Q.    And this was many, many years ago?
  
20       A.    This is many years.  This is in 1901.
  
21       Q.    Okay.
  
22       A.    In 1901 they did this, and they were saying
  
23   they're applying much too much water to their land.
  
24   They're diverting, you know, in Woods Ditch.
  
25             And, by the way, Woods Ditch ran -- I had a
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 1   25-foot easement across my land for the Woods Ditch.
  
 2   It ran right across my backyard.  So I know a lot about
  
 3   Woods Ditch.
  
 4             But, anyway, they were saying they're
  
 5   applying much too much water to their land.  So what
  
 6   they did is -- they were right.  They were building up
  
 7   big mounds of water underneath the land adjacent to the
  
 8   river, and then when the irrigation season would stop,
  
 9   this came out of storage back to the river.  So what
  
10   you have is a human impact here that for part of the
  
11   year increased the base flow.
  
12             You follow?  So that's why I left my number
  
13   the same way.  I think my number is a better estimate
  
14   of the long-term -- or of the natural and ordinary.
  
15             Here it is down at the mouth, the same
  
16   approach.
  
17       Q.    And this is Slide 126.
  
18       A.    Handout Slide 126, yes, ma'am.
  
19             This 1905, I think that's the maximum year of
  
20   record.  I forgot about the '93 flood, but that's
  
21   either the first or the second largest annual runoff
  
22   for the period of record.  2,516 cfs average, about
  
23   four times, over -- you know, many, several times more
  
24   than the annual average.  Well, here's the 751 for the
  
25   Bureau, so over three times that amount.
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 1             And you can see even for that year, when you
  
 2   start getting down here to the base flow, there's a
  
 3   sameness occurring.  So there is a difference, but it's
  
 4   nothing like the difference over here, you know, at Q10
  
 5   or Q20.
  
 6             So we have had discussions about seasonality
  
 7   and can you guarantee there's so much flow there and so
  
 8   forth, all that kind of stuff.  And when you look at
  
 9   this, it's really not that important.
  
10             Also, when you start nailing down discharges
  
11   and you're looking at susceptibility to navigation,
  
12   when you nail down a discharge, you have something in
  
13   your mind.  You have some kind of craft in mind or some
  
14   kind of economic activity.  And I think that's the
  
15   wrong way to look at that.
  
16             So all you're looking at doing here, all I'm
  
17   doing, is looking at the susceptibility in general, is
  
18   this susceptible.  And I don't go to the next step
  
19   where I start looking specifically at a particular
  
20   activity or whatever.
  
21       Q.    Okay.  So now we're onto Slide 71, back to
  
22   the original PowerPoint.
  
23       A.    Okay, this is the information I used for the
  
24   hydraulics and channel geometry.
  
25       Q.    So this is sort of the second step in your
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 1   process?
  
 2       A.    This is step -- yes.  We got the hydrology
  
 3   that I'm reasonably satisfied with, and I'm going to
  
 4   the next step.
  
 5             Let me just digress real quickly here.  When
  
 6   I started this out, this slideshow out, I showed you a
  
 7   slide of the federal land surveys and I showed you the
  
 8   depths.  Those are average depths that those guys were
  
 9   measuring or they were the average -- one set of those
  
10   numbers is the average for about a 250-foot width of
  
11   the main channel.
  
12             And I could have almost stopped this study at
  
13   that point.  That tells me a lot about navigability.  I
  
14   didn't really need -- in my mind, I didn't really need
  
15   to go any further.  But I did.  I'm curious.
  
16             So the simple way to think of the Verde is
  
17   it's an active sinuous river that resides within recent
  
18   sediments and boulder rock and resides in an old
  
19   sinuous canyon.  So it's kind of sinuous within sinuous
  
20   in some areas, especially the upper end.
  
21       Q.    So moving to Slide 73.
  
22       A.    A summary of a detailed assessment of the
  
23   upper part, and the lower part follows.  So here's the
  
24   upper part.  This is from Wirt's report.  She was my
  
25   colleague.  This is Slide 74.  She was my colleague on
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 1   the first study that started a lot of attention on this
  
 2   area.  We produced that one on the source waters of the
  
 3   Verde.  She got killed in a kayak accident in Colorado
  
 4   in real serious high flow.
  
 5             Anyway, here's the slide.  It shows the
  
 6   different springs and so forth, but I don't think we
  
 7   need to spend much time with that.
  
 8             Now, I used the Forest Service report.  Now,
  
 9   this is --
  
10       Q.    That's Slide 75.
  
11       A.    Slide 75.
  
12             This is the Rosgen stream classification
  
13   system that a lot of federal agencies are using now,
  
14   and this is based on 105 cross-sections and a very
  
15   detailed study the U.S. Forest Service did on the upper
  
16   Verde, and it just shows the types of sinuosity that
  
17   you can expect up there.  Most of it is in this
  
18   C diagram.
  
19             Of importance here is Item DA.  You could
  
20   call that braided.  It's not that.  Everyone they show
  
21   is -- and the classification goes on in the braided
  
22   channels and so forth.  This is just one part of the
  
23   Rosgen classification system.
  
24       Q.    And these classifications here that -- where
  
25   you have assigned a percentage to each of the
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 1   various --
  
 2       A.    I assigned the percentage, but that's
  
 3   directly from their publication.  I just took the
  
 4   numbers and put them on here so it would make a better
  
 5   slide.
  
 6       Q.    Oh, okay.  So they are the ones that actually
  
 7   determined --
  
 8       A.    They determined everything you're seeing
  
 9   here.
  
10       Q.    Okay.
  
11       A.    Yes.  I've talked extensively with Dr. Neary
  
12   about this report and Al Medina.  Al Medina and I were
  
13   pretty good friends many years ago when I was with the
  
14   USGS.
  
15             This is just another view in the upper area
  
16   that just shows this tributary stream coming in.
  
17   Here's a boulder pile from a flood or flow dumped in
  
18   the Verde, and that forms a riffle.  You know, a little
  
19   riffle, there it is.
  
20       Q.    And that's Slide 76.
  
21       A.    76.
  
22             This just to show what's going on up there.
  
23   There's some big boulders in that channel.  They roll
  
24   off the hillsides and are too big to be carried away,
  
25   or they might move a little bit during a huge flood,
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 1   but they're still there.
  
 2             They do, you know, have a benefit, like I
  
 3   said earlier.  They do cause deeper flow.  But this
  
 4   particular thing might be a little dicey to go through.
  
 5             I'm not just showing the good stuff here.
  
 6   I'm trying to give you an honest impression of what's
  
 7   really up there.  Like what I just showed you would be
  
 8   a little rough, even in a canoe, for me.
  
 9       Q.    And that was Slide 77.
  
10       A.    Yeah, this is 77.
  
11       Q.    And now we're moving on to --
  
12       A.    This is 78.
  
13             This may be just a little beyond where we
  
14   need to go here, but you're involved in energy it takes
  
15   to move this course of material, and shear forces and
  
16   so forth are involved in shaping the channel and moving
  
17   this material down the river.
  
18             The rate of the sediment discharge is kind of
  
19   obvious.  It's less during base flow than it is during
  
20   direct runoff.  But base flow does form the shape of
  
21   the channel.  Base flow occurs over a much longer
  
22   period.  So a particular discharge may have a lot less
  
23   energy, but when you add/sum it all up over a long
  
24   period, it can have a large total energy relative to a
  
25   flood.  However, the energy involved in a major flood
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 1   overwhelms the energy associated with base flow.
  
 2       Q.    Okay, Slide 79.
  
 3       A.    We're at 79.  Okay, we have these channel
  
 4   widths, a lot of channel widths, or cross-sections with
  
 5   channel widths and measured discharge.
  
 6             The Forest Service is heavily involved, the
  
 7   Sierra Club.  I've used some of their information.
  
 8   They were trained by a USGS employee, this group of
  
 9   energetic Sierra Club people in Prescott.  So they love
  
10   to go out there and experience nature and measure the
  
11   water.
  
12       Q.    Is that the Water Sentinels program?
  
13       A.    It might be.  Yes, it's like that.  Yes.
  
14             And the USGS has turned over a series of
  
15   unpublished measurements to me.  So we have many
  
16   measurements.
  
17             I think you can read that.
  
18             So there's a lot of hydraulic information
  
19   available.  So these are just photographs of -- here's
  
20   the USGS standing in whatever you call this.  They're
  
21   kind of out standing in the stream.
  
22       Q.    Slide 80.
  
23       A.    Slide 80.
  
24             This is pretty low flow at this time.  It's
  
25   Mile 17.9.  This is a summary of their measurements
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 1   with the miles there on the left.
  
 2             This is a U.S. Forest Service cross-section.
  
 3   Like I said, 108 cross-sections that were available.
  
 4   This is one they furnished me.  So they surveyed the
  
 5   cross-section of the whole river, including the
  
 6   floodplain and so forth.  They also measured the
  
 7   discharge.  And they have a detailed cross-section of
  
 8   widths and depths of where they made their quaternary
  
 9   measurement.
  
10             So this was invaluable information for my
  
11   assessment.  I greatly appreciate them turning this
  
12   stuff over to me.
  
13             And there's the results of my computation.  I
  
14   used hydraulic methods to do --
  
15       Q.    This is Slide 83?
  
16       A.    This is Slide 83, yes.
  
17       Q.    Sorry.
  
18       A.    I'm sorry.  I get wrapped up.  I like this
  
19   stuff.  I get wrapped up in it.
  
20             This is using hydraulic methods that include
  
21   the Manning equation and just simple velocity-area.  If
  
22   a cross-section's been surveyed in a pool and you're
  
23   trying to use Manning, you're going to fool yourself
  
24   and everybody else.  So you have to resort to other
  
25   methods, and so you can play with it in different ways.
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 1             In my report I show how you can use the
  
 2   Manning equation by assuming the n-value and the slope
  
 3   are the constant, and then -- so you can compute that
  
 4   constant for the measured discharge and then assume
  
 5   that applies to the higher flows.
  
 6             So you take all those methods and blend them
  
 7   together to come up with my result.
  
 8             So this is from the Sierra Club, just a
  
 9   sample of how I used their information.  The same kind
  
10   of methodology.  Here's Sierra Club people out there.
  
11       Q.    If we can just go back to --
  
12       A.    Oh, I'm sorry.
  
13       Q.    -- Slide 54.
  
14       A.    That's 84, yeah.  There I go again.
  
15             Okay, I'm at 85 now.
  
16       Q.    It's 84.  I'm sorry, I misspoke.  So now
  
17   moving on to Slide 85.
  
18       A.    Slide 85.
  
19             So this is this group from Prescott.  They
  
20   come out there.  Now, they are trained to do this, and
  
21   I've reviewed some of their stuff, talked to their
  
22   leader a little bit.  I'll be real honest.  They had
  
23   some measurements where more than 10 percent of the
  
24   discharge was measured in one section.  And USGS
  
25   standards are not to have more than 5 percent.
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 1             So I noticed a couple little things that
  
 2   weren't quite right, but instead of being within
  
 3   5 percent, it might be within 8 percent of the true
  
 4   discharge; it's that kind of thing.  But, anyway,
  
 5   they're doing something useful.
  
 6       Q.    But then you didn't rely exclusively on the
  
 7   Sierra Club measurements?
  
 8       A.    No.  I'm relying on all of this information.
  
 9   The primary -- well, the Sierra Club was at the bottom
  
10   of my list.  I trusted the USGS and the Forest Service
  
11   more than I did the Sierra Club, but don't tell them
  
12   that.
  
13       Q.    You just did.
  
14       A.    I appreciate them turning this information
  
15   over to me.  They didn't bring it to me.  I asked them
  
16   for it.
  
17             So this is the Salt River Project gage that I
  
18   showed you earlier.
  
19       Q.    This being Slide 85.
  
20       A.    Yeah, that was 85.
  
21       Q.    Okay.
  
22       A.    Now I'm on 86.
  
23             So this just shows you what the Sierra Club
  
24   gave me at these different miles.  These are the
  
25   measurements, the discharge and the width that they
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 1   gave me.
  
 2             Now we get into something interesting, the
  
 3   land surveys.  I took a look at all the land surveys
  
 4   all down that reach.  And if you notice here at Mile 0
  
 5   that's Sullivan Lake, I'm including some measures of
  
 6   widths of flow at the time of the surveys.  And that's
  
 7   the area that I told you about above the present
  
 8   Sullivan Lake Dam for about 3 miles up there.  And it
  
 9   was, you know, over 60 feet wide up there.  So there
  
10   was some water up there.
  
11             But here's the result of all those surveys.
  
12   The mean width of 60, and then you get down below
  
13   Mormon Pocket, and it's up there over 80.
  
14       Q.    And, again, just to clarify, these federal
  
15   land surveys were performed in 1870 and 1871?
  
16       A.    That's right.  Well, they were -- let's just
  
17   say, in general, they're applied before statehood.
  
18       Q.    Okay.
  
19       A.    There are a couple that are kind of recent in
  
20   there.
  
21             Okay, that's right, and that's a good point.
  
22   I missed that.  I'm sorry.  All that other stuff is
  
23   recent, obviously; and this is the prestatehood.  This
  
24   is not natural.  I'm not saying it's natural.  There
  
25   were diversions occurring when these were made.  Let's
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 1   just say it's probably more natural than it is now.
  
 2       Q.    And I'm not sure it got in the record, but
  
 3   those federal land survey widths was Slide 87.  And now
  
 4   we're moving on to Slide 88.
  
 5       A.    Slide 88.
  
 6             This shows all the surveys.  This shows the
  
 7   channel width for all the surveys.  And I think
  
 8   everybody in the room can notice there's something
  
 9   really interesting here.  The early surveys, the land
  
10   surveys, are wider.  The channel is wider in those than
  
11   all the recent stuff.
  
12             So when you have more flow, you have more
  
13   depth and you have more width.  Like I said earlier,
  
14   Pearthree and I agree that there hasn't been a
  
15   significant change in the channel up in that area,
  
16   because it's hard rock and has been trying to erode,
  
17   but it's being resisted.
  
18             So this supports -- to me, this supports my
  
19   computation of more base flow in Methods 1, 2, and 3.
  
20             Here's just another way of looking at it, and
  
21   the way -- what these channel widths mean that I have
  
22   here, where I have an estimated natural width here
  
23   shown in green, it's like saying I think the base flow
  
24   in the upper Verde was more than 3 foot, the Q90 and
  
25   base flow was more than 3 foot.
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 1             So you can say the same thing about width.  I
  
 2   can say here, well, generally speaking, the width is
  
 3   going to be more than, you know, this 35 feet, or
  
 4   whatever that I have here.  So that's how you use that.
  
 5   It's not really necessary to show that.  Width isn't
  
 6   really an issue here on navigability, in my opinion.
  
 7             So here's the result of some computations
  
 8   that show that.
  
 9       Q.    This is Slide 90.
  
10       A.    Slide 90, yes.
  
11             So these show my depths for mean annual, the
  
12   median, and the Q90.  Some of these are riffles and
  
13   some are pools.
  
14             Now, there's another thing going on here
  
15   while we're looking at this.  When you look at current
  
16   meter measurements made along the river, like this set
  
17   that I'm showing you here or have been showing you,
  
18   there's a strong tendency or bias to make those current
  
19   meter measurements where the flow are shallow.
  
20             When you have a 5-foot deep pool, and there's
  
21   plenty of those up here, you're not going to make a
  
22   wading measurement in a 5-foot deep pool.  So you're
  
23   going to be measuring where it's shallow.  So these
  
24   measurements that I'm showing you are biased towards
  
25   being shallow.
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 1       Q.    In that sentence, when you say that, are you
  
 2   talking about the human being that decides where to
  
 3   place the measurement?
  
 4       A.    Yes.  Yes, I am.
  
 5       Q.    Okay.
  
 6       A.    Well, and I say miscellaneous because they're
  
 7   not made at a gage.  They're made at a miscellaneous
  
 8   site.  Now, the Forest Service study, it wasn't really
  
 9   miscellaneous.  The Forest Service was in there to
  
10   define the geomorphology or morphology of that river
  
11   using the Rosgen methods that, like I said, many
  
12   federal agencies use now.  So, and you can kind of
  
13   think of Rosgen as a standard way of doing things.
  
14             The problem with Rosgen -- and I'll just add
  
15   this a little bit.  The problem with doing a standard
  
16   method on rivers is each river is kind of unique.  But
  
17   it does get you centered in the general, you know,
  
18   sameness of looking at the river.  There's some real
  
19   top scientists that kind of -- well, they kind of nod
  
20   and move on.
  
21             So most of the Verde is pools.  We've already
  
22   been discussing that.  Jon Fuller nailed that down real
  
23   good.
  
24       Q.    Okay.  So this is Slide 91 we're on now.
  
25       A.    91.
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 1             So I'm saying here that the upper Verde
  
 2   River, I think it is at least 3 foot deep 90 percent of
  
 3   the time.  And the base flow, you know, at 95 percent
  
 4   of the time wasn't a whole lot different than that.
  
 5   It's pretty flat.  I've shown you all that.  It just
  
 6   kind of goes down and becomes rather constant.
  
 7             So I think there's also been discussion that
  
 8   if you're using small watercraft, which is kind of what
  
 9   this matches, you would probably be using canoes and
  
10   kayaks, like's been discussed.  And some of the expert
  
11   river guys have mentioned that this -- you know, they
  
12   follow the thalweg or the line of maximum depth.  And
  
13   when you're working with a canoe or kayak, the maximum
  
14   depth applies very well.
  
15             If you're towing a 10-foot wide raft or
  
16   something, then the main depth, maybe, of the main
  
17   channel might start having some meaning.  But for small
  
18   watercraft I think the thalweg applies very well, or
  
19   the maximum depth.
  
20             Okay, I think I've -- this is Slide 92.  This
  
21   is kind of a summary.  I think I've shown this.  I
  
22   don't think I need to -- we don't need to spend much
  
23   time on that.
  
24             Now, this kind of summarizes everything.
  
25       Q.    Slide 93.
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 1       A.    93, yeah.
  
 2             It shows four basic conditions there; your
  
 3   pools, and a little higher flow at the Paulden gage on
  
 4   Slide B, and then kind of a riffly area.  It's not a
  
 5   pool, it's not a riffle kind of area.  And then Slide D
  
 6   is where the flow actually passes through critical.
  
 7             I, as a hydraulic engineer, I look at things
  
 8   a little differently than a river-runner.  That's a
  
 9   riffle, a small riffle there.  The water or the flow
  
10   passes through, becomes supercritical, then there's a
  
11   little jump below where it goes back into subcritical
  
12   flow.
  
13             Okay, the lower part.
  
14       Q.    So what we just went through on hydrology --
  
15   no, not the hydrology; the hydraulics --
  
16       A.    Hydraulic.
  
17       Q.    -- was the upper portion?
  
18       A.    That's the upper.
  
19       Q.    And now we're going to tackle the Clarkdale
  
20   gage to the mouth?
  
21       A.    Yeah, we're downstream of the Clarkdale gage
  
22   to the mouth.  Well, kind of.  Let's look at the reach
  
23   to the upper end of Horseshoe Reservoir.
  
24             So I relied heavily on Dr. Pearthree on this
  
25   assessment.  He's been down along this channel.
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 1   There's parts of this channel in here I haven't been
  
 2   on, in that Wild and Scenic area.
  
 3             In regard to my familiarity with this river,
  
 4   I have not run the whole thing.  I've boated the upper
  
 5   part, like I explained earlier with the kids, Verde
  
 6   River Days and stuff.  I had a little rowboat back I
  
 7   made in high school, which we used, my brothers and I
  
 8   used that on the river and Watson Lake and whatever.
  
 9             But I have over 400 hours in helicopters over
  
10   the river for a long period of time, mostly on the
  
11   lower part below East Verde River.  But, anyway, so
  
12   I've seen the whole river a lot.  The last time I was
  
13   in a helicopter, I was with Mark.  They gave me a free
  
14   ride, put Mark in the back seat.  Anyway.
  
15             So the channel appears to be about the same
  
16   as it used to be upstream of Horseshoe Dam.
  
17       Q.    And that's Slide 94.
  
18       A.    94.
  
19       Q.    Moving on to Slide 95.
  
20       A.    95.
  
21             This behaves like a typical natural channel
  
22   that migrates laterally by erosion of one bank and
  
23   filling in behind it.  The channel can move around, but
  
24   the basic shape of the channel, the size and shape,
  
25   remains about the same.  This is classic movement of a
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 1   meandering single change in erodible material.
  
 2             So the form of it, the shape of it, is pretty
  
 3   stable, but it might be 20 feet over there, you know,
  
 4   in a couple of years after a big flow.
  
 5             So a single well-defined channel.
  
 6       Q.    We're now on 96.
  
 7       A.    96, yes.
  
 8             So it was that way after the floods of 1891
  
 9   and 1993.  Those were two very big floods.  So they
  
10   didn't have a whole lot of effect on it.  They did move
  
11   it laterally.
  
12             So downstream of Horseshoe nearly, you know,
  
13   all the flow is controlled by both of the reservoirs,
  
14   and there are some braided reaches.  Jon Fuller, you
  
15   know, thoroughly discussed that one at the sand and
  
16   gravel operation.
  
17             And I don't consider those quite
  
18   representative of the natural channel, but I don't
  
19   notice -- I haven't noticed a major change.  But one of
  
20   the things I've noticed is lack of grass on the banks.
  
21   They've been able to establish trees down there, but
  
22   the channel looks a little wider and shallower than
  
23   what I would expect.  But, anyway, it's a little
  
24   different than the natural channel.  I wouldn't say
  
25   it's a major, you know, a real large difference, but
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 1   there is a difference down there.
  
 2       Q.    So that was Slide 97.
  
 3       A.    That's Slide 97.
  
 4             And what this means to me is I rely heavily
  
 5   on the measured depths by the federal surveyors.  You
  
 6   start trying to play with rating curves and stuff at
  
 7   the gage down below Bartlett, I think you're kind of
  
 8   fooling yourself.  I did some of that, but I think I
  
 9   have much more confidence in the land surveyors'
  
10   information.
  
11       Q.    And, again, just to be clear, the land
  
12   surveyor information, that's from prestatehood?
  
13       A.    That's prestatehood, yes.  Prestatehood,
  
14   yeah.
  
15             With this thought in mind, not relying too
  
16   much on these rating curves, I showed them in a very
  
17   small scale so they're intentionally hard to read.  I
  
18   just am trying to convey a general idea there.
  
19       Q.    And this is Slide 98.
  
20       A.    This is Slide 98.
  
21             And there is general agreement there with the
  
22   land surveyors.  There's not something where you would
  
23   say, golly, they're greatly different; but there is
  
24   some similarity.
  
25             So I'll let you read that.  I've done enough
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 1   talking here, I think.
  
 2       Q.    That's Slide 99.
  
 3       A.    99, yes.
  
 4             One of the things that's happened in the
  
 5   lower part is the finer sediments have been trapped
  
 6   behind the dams.  And we all know that -- you know, all
  
 7   of us know the term soil texture.  You can feel whether
  
 8   a soil is sandy or clay or whatever.  You just pick it
  
 9   up, damp soil in your hand.
  
10             So soil is basically formed of sand, silt,
  
11   and clay, and the texture is determined by the relative
  
12   percentage of age.  Well, they're missing sand, silt,
  
13   and clay down there.  You can see it all behind
  
14   Horseshoe Dam.
  
15             So that's one of the problems that's
  
16   occurring there in regard to forming a natural channel.
  
17   I don't think it will happen.  There is some
  
18   contribution from the side tributaries, but most of the
  
19   soil-building material is missing.
  
20       Q.    Moving, on Slide 100.
  
21       A.    100, yeah.  The federal surveys indicate a
  
22   fairly deep base flow and a rather wide channel, with a
  
23   few sand islands in the lower Verde.  There are
  
24   sandbars.  During high flow they get -- on the
  
25   floodplains it's pretty sandy in there, and you get
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 1   bars and so forth.  The depth of base flow is typically
  
 2   3 foot, at least 3 foot.
  
 3       Q.    And that, again, this information on
  
 4   Slide 100, is based on federal surveys; that's what the
  
 5   federal surveys are telling you?
  
 6       A.    It's based almost totally, that opinion is
  
 7   based almost totally on those surveys.
  
 8       Q.    Okay.  And I just want to highlight on that
  
 9   Slide 100, you note that even at that time those
  
10   surveys were performed, there was some depletion in the
  
11   natural flow due to irrigation and mining diversions?
  
12       A.    That's right.  In fact, when I started this
  
13   talk, I showed large amounts of cultivated land up
  
14   there that was being irrigated that water -- where that
  
15   water would have come down here, and it's not there.
  
16                  CHAIRMAN NOBLE:  Joy, it appears we're
  
17   moving into a different section of the slides.
  
18                  MS. HERR-CARDILLO:  You read my mind.
  
19                  CHAIRMAN NOBLE:  Could we take a break
  
20   now?
  
21                  MS. HERR-CARDILLO:  Absolutely.
  
22                  CHAIRMAN NOBLE:  15 minutes.  Let's go
  
23   off and come back in at 3:50.
  
24                  (A recess was taken from 3:37 p.m. to
  
25   3:56 p.m.)
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 1                  CHAIRMAN NOBLE:  Please show the
  
 2   presence of the three Commissioners.
  
 3                  And, Joy, you may proceed.
  
 4                  MS. HERR-CARDILLO:  Okay.
  
 5   BY MS. HERR-CARDILLO:
  
 6       Q.    Mr. Hjalmarson, when we took our break, you
  
 7   were just about to start on Slide 101.
  
 8       A.    Okay, I think we've already covered this,
  
 9   actually; but this is where Foster in 1877, this is
  
10   back up in the Verde Valley, where he made the comment
  
11   in his general summary that for the survey -- over here
  
12   I have the little marker under the 3 foot -- he says
  
13   the average depth was 3 foot for the township, and
  
14   there was about 10 miles of river in that township.
  
15       Q.    Okay.  And then moving on to Slide 102.
  
16       A.    102.
  
17             Okay, here's a sample down in township 4
  
18   north, range 7 east, and an observation of a 5-foot
  
19   depth.  And this was not base flow.  There was some
  
20   direct runoff there.  I don't know how much.
  
21       Q.    Okay.  And when was that observation made?
  
22   Can you even read that?
  
23       A.    That was in April.  April and May was -- no,
  
24   excuse me, I'm on the wrong slide.  I went back too
  
25   far.
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 1             February 1911.  That's the date there.  There
  
 2   is gage record there, but I remember looking at that
  
 3   and I couldn't quite figure out, but I think the flow
  
 4   was changing in there a little bit, but it was direct
  
 5   runoff.
  
 6       Q.    Okay.
  
 7       A.    I did check records on all this stuff when
  
 8   they were available.
  
 9       Q.    Okay.  And is there more in-depth discussion
  
10   of those sources and sources similar to those in the
  
11   report itself, in the appendices?
  
12       A.    There's a lot more, yes.  Like I said, yeah,
  
13   this is a kind of a general overview or summary of what
  
14   I did.
  
15       Q.    Okay.
  
16       A.    And I thought we discussed this a little bit,
  
17   but this is where we have those --
  
18       Q.    Slide 103.
  
19       A.    Slide 103.
  
20             We have a whole series of average depth
  
21   measurements by the federal land surveyors, and this is
  
22   along the Verde throughout the total township, and they
  
23   specifically said this was in the main channel, which
  
24   was, they said, 250 foot wide.
  
25             So based on this information and what I know
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 1   about channels, I estimate that the maximum depths
  
 2   along that reach are 4 foot.
  
 3       Q.    Okay.
  
 4       A.    Okay, navigability.
  
 5       Q.    And that's Slide 104.
  
 6       A.    104.
  
 7             105.  Okay, this is the basis for my
  
 8   conclusion concerning navigability.
  
 9             Excellent agreement among the three
  
10   independent methods.
  
11       Q.    Now we're on Slide 106.
  
12       A.    106, yes, Item A.
  
13             The techniques used are, you know, published
  
14   information.  That's not exactly true.  Some of the
  
15   information I used, the results were published by these
  
16   agencies, but the specific current meter measurements
  
17   were not.  So they gave me all the detail.
  
18       Q.    So it was information from those agencies,
  
19   but some of it was unpublished information is what
  
20   you're saying?
  
21       A.    Yes.  The results, like the results of a
  
22   current meter measurement, would be published; but the
  
23   current meter measurement itself was unpublished, and
  
24   that's what they gave me.
  
25       Q.    Okay.
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 1       A.    The surveyed channel widths of the original
  
 2   land surveys were considerably greater than the recent
  
 3   measured widths and supports the estimated amount of
  
 4   natural runoff, which is more than the present runoff.
  
 5             The base runoff for the entire river conforms
  
 6   to the amount of virgin flow at the mouth.
  
 7       Q.    And that's as determined by the U.S. --
  
 8       A.    The Bureau in 1952.
  
 9       Q.    Moving on to Slide 107.
  
10       A.    107.
  
11             So I think I've already shown these, but up
  
12   in the upper left-hand corner are the results for the
  
13   upper reach for the Q90, Q50, and mean annual.
  
14             So the study is based on, you know, published
  
15   information, standard engineering methods, fundamental
  
16   hydrologic and morphologic principles, and the standard
  
17   three-step procedure; hydrology, then the
  
18   hydraulics-morphology, and then the navigability.
  
19             And then this is just the slide I showed
  
20   earlier that shows the differences between the federal
  
21   land survey widths and the measured widths by the
  
22   different agencies.  So that's prestatehood and
  
23   poststatehood information.  Shows a drastic difference.
  
24       Q.    And then Slide 108.
  
25       A.    108, Item B.
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 1             We have a large number of channel widths and
  
 2   depths available for the assessment.  I used a variety
  
 3   of hydraulic methods, rating curves, along with the
  
 4   channel widths, and several depths from the -- well,
  
 5   actually, I would look at it as many depths from the
  
 6   federal surveys.  And they support my general summary
  
 7   that it was 3 foot deep over the -- the Q90 was 3 foot
  
 8   over the whole river.
  
 9             That, by the way, is one reason I didn't
  
10   segment it.  I had segmenting in mind when I started
  
11   this, and I noticed that there were variability all
  
12   along the river.  There were alluvial pockets, there
  
13   was bedrock, and so forth all the way along the river.
  
14   So the whole thing was a little kind of variable.  And
  
15   when I did all the computations, it appeared that the
  
16   whole thing could be summarized in together as one
  
17   unit.
  
18       Q.    So there was a consistency in terms of the
  
19   depth of flow, the amount of flow throughout the
  
20   riverbed?
  
21       A.    Yes.
  
22       Q.    Okay.
  
23       A.    Here's an example of one section where
  
24   they -- this is in March, and I already showed this in
  
25   a summary form, but this shows three depths of 3 foot
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 1   and one depth of 4 foot.
  
 2       Q.    And this is Slide 109.
  
 3       A.    109.
  
 4             I haven't mentioned this much, but there were
  
 5   irrigation ditches noted in the federal surveys all
  
 6   along the river and in the headwater area.  There were
  
 7   quite a few ditches noted that I haven't really pointed
  
 8   out, but there were a lot of them there.  They're
  
 9   irrigation ditches.
  
10       Q.    So I guess what I'm inferring from that is so
  
11   even in the 1870s, when the surveys were done, it was
  
12   already affected, the river was already being impacted
  
13   by human activity; it wasn't in its natural condition?
  
14       A.    Yes, a considerable amount.  There were many
  
15   ditches all along the river before statehood.
  
16       Q.    Okay.  So moving on to Slide 110.
  
17       A.    And this is Item C; that human impacts are
  
18   just that, and they started in the 1860s.
  
19             I considered the recent activity in my
  
20   assessment; that it's presently being used, the entire
  
21   river is being used, and has been for about the last
  
22   25 years.  The activity is increasing at an alarming
  
23   rate, becoming very popular.  And this argument's
  
24   been -- the last point I have there is that if it's
  
25   navigable now, then an increase in base flow would just
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 1   increase the navigability.  So I agreed with that
  
 2   logic, and that also formed the basis of my assessment.
  
 3             This is just a simple little diagram, but it
  
 4   shows this Bainbridge Steel Dam up in the Ash Fork
  
 5   area.
  
 6       Q.    This is Slide 111.
  
 7       A.    111.
  
 8             And it was built by the Santa Fe Railroad.
  
 9   It's a steel dam that weighs 300,000 pounds.  It was
  
10   built in Pittsburgh and hauled in on freight, and it's
  
11   a couple hundred feet wide.  It's a very impressive
  
12   structure.  It was there in 1897.  There was a big rock
  
13   dam down in the -- well, downstream, also.  Well,
  
14   there's three dams, old dams, there.  So the upper end
  
15   of this river was being affected way back.  So that's
  
16   all I'm showing here.
  
17             And the water in that dam comes from this
  
18   area that I'm modeling, the mountain front quaternary
  
19   system.  This is way above the basin fills that have
  
20   been modeled.
  
21       Q.    And on to Slide 112.
  
22       A.    112.
  
23             This is Item D.  Available geomorphic
  
24   information shows the general cross-sectional size and
  
25   shape of the main channel has remained rather uniform.
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 1   In other words, there's enough width and depth for
  
 2   small watercraft.  Most of the river is pools, formed
  
 3   behind boulder riffles, that act as small sediment
  
 4   traps that partially fill during small discharges and
  
 5   are flushed during large discharges.
  
 6       Q.    Slide 113.
  
 7       A.    Slide 113.
  
 8             This simply shows and the Forest Service has
  
 9   documented this:  If you read their report, you're
  
10   going to see a lot of comparison of preflood and
  
11   post-'93 flood photographs.  The channel did not change
  
12   much in the '93 flood, and that was a major flood.  And
  
13   what really helped here, like I showed earlier, is the
  
14   grass.  There's a lot of vegetation holding those banks
  
15   together, a lot of roots.
  
16       Q.    Slide 114.
  
17       A.    Slide 114.
  
18             Item E.  The base runoff and channels of both
  
19   the Verde and the John Day are similar.  So I compared
  
20   this to the John Day.  They're both arid, semi-arid
  
21   environments.  The Verde drains 6 percent of Arizona.
  
22   The John Day drains 8 percent of Oregon.  They're both
  
23   pool and riffle streams.  The base flow on both are
  
24   fairly close.  The Verde, actually, beyond about Q70,
  
25   is more than the John Day.
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 1             There was no evidence on this river, no
  
 2   documented evidence, other than the opinion of a
  
 3   professor, where that testimony was read yesterday, but
  
 4   there's nothing documented on the John Day of any
  
 5   Indian use or whatever.  So the decision was made
  
 6   without actual documented use of the river for
  
 7   navigation.
  
 8       Q.    Slide 115.
  
 9       A.    Okay, Slide 115.
  
10             Here we are back to the flow duration curves.
  
11   I'm showing two for the John Day, two different gaging
  
12   sites for the John Day, and the lower and middle Verde,
  
13   the green and the red.  And then the two dots there are
  
14   the lower Gila.  So we're showing more water in the
  
15   lower Gila than the John Day.  Just showing the median
  
16   and the Q90 there.
  
17             So Oregon has a lot more direct runoff than
  
18   the Verde up there in the John Day.  But down here,
  
19   where I'm making most of my decision on the
  
20   navigability, there's a -- to me, it's quite similar.
  
21       Q.    Slide 116.
  
22       A.    116.
  
23             U.S. Fish and Wildlife Service method is the
  
24   one I used.  It shows its optimum for navigability
  
25   using kayaks and canoes.
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 1             Most of it's pools.  This is the diagram that
  
 2   is from the Fish and Wildlife Service.  And up here,
  
 3   this area right here is the optimum area, and we're
  
 4   clearly in that.  There are some riffles where it's
  
 5   less, but it's still in the acceptable range.
  
 6       Q.    And this is Slide 117.
  
 7       A.    117.  And the lower river is in the same
  
 8   optimum condition.
  
 9             So my decision is based on that standard.
  
10   Now, I'll go back real quick here.  There's a similar
  
11   set of diagrams where you can assess small flat-bottom
  
12   boats and so forth, and those come out in the optimum
  
13   and acceptable for the entire river; but for canoes and
  
14   kayaks, using this rating system, it's optimum, in my
  
15   opinion.
  
16             So I consider this a high standard.  And I'm
  
17   saying that it's navigable below about River 9.3 -- or
  
18   3.3, where the Salt River Project plume is.  If you
  
19   want a lesser standard, I think the whole thing is
  
20   navigable, all the way up to the Sullivan Lake, under
  
21   natural and ordinary conditions.
  
22             I jumped ahead of myself.  I'll go right to
  
23   that slide.  This is for --
  
24       Q.    Which slide is this?
  
25       A.    This is 119A.
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 1             I'm sorry, let me go back.  Well, yeah, we're
  
 2   at 119.  This shows, basically, just what I said.
  
 3       Q.    Oh, that's the single sheet that we added
  
 4   that we passed out this morning, 119A?
  
 5       A.    This was a handout, yes.
  
 6       Q.    Okay.
  
 7       A.    119A.
  
 8             And I'm obviously getting old here.  I said
  
 9   in the next -- see the next page, and there's no page
  
10   there, so...
  
11             So I'm saying even for rowing and rafting,
  
12   that to me, it passes my litmus test; or, actually,
  
13   this is the federal standard that I'm using, so that's
  
14   what I'm referring to as my test.  It's really their
  
15   test, my use of it.
  
16       Q.    So this is -- and we have seen this before in
  
17   other reports and even, I think, the State Land
  
18   Department reports.  There's the U.S. Fish and Wildlife
  
19   method where they establish certain depths or
  
20   parameters for different types of boats and then
  
21   there's this Hyra 1978 method.
  
22             Wait, are those -- is it the same?  Now I'm
  
23   getting confused.
  
24       A.    Yes, it's the same.  Yes.
  
25       Q.    Okay.
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 1       A.    I listened very carefully to the
  
 2   river-runners, and they were talking about, well,
  
 3   what's important is what you experience as you go down
  
 4   the river; and they all seem to be talking about, well,
  
 5   you really go down the thalweg, where the maximum depth
  
 6   is, and we're talking canoes and kayaks, primarily.
  
 7             So that assessment is along the river.  You
  
 8   can't really do that using a standard like this, like a
  
 9   federal standard.  So what this represents is a single
  
10   cross-section, but that cross-section represents the
  
11   reach you're assessing.  And it gives you this range
  
12   that allows you to kind of mentally convert it to
  
13   conditions along the reach that the assessment is being
  
14   used for.
  
15             So in a sense it's like a 3-D thing, in a
  
16   way; but it is a slice that's representative of a
  
17   reach.
  
18       Q.    So Slide 120.
  
19       A.    120.
  
20             So I think, you know, during ordinary years
  
21   the river was susceptible to navigation more than
  
22   90 percent of the time.  The evidence is in my report.
  
23             That's it.
  
24       Q.    Okay.
  
25                  MS. HERR-CARDILLO:  Mr. Slade has some
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 1   questions.
  
 2                  CHAIRMAN NOBLE:  Mr. Slade?
  
 3                  DIRECTOR MEHNERT:  Eddie, Mr. Chairman.
  
 4                  CHAIRMAN NOBLE:  I'm sorry, Eddie.
  
 5                  MR. SLADE:  As you wish.
  
 6                  CHAIRMAN NOBLE:  There's something you
  
 7   didn't cover?
  
 8                  MS. HERR-CARDILLO:  Apparently not.  I
  
 9   mean apparently.
  
10                  CHAIRMAN NOBLE:  Mr. Slade, please go
  
11   ahead.
  
12                  MR. SLADE:  Shall we proceed,
  
13   Mr. Chairman?
  
14                  CHAIRMAN NOBLE:  Oh, yes.  Now we're
  
15   going to go home at 6:00.
  
16                  DIRECTOR MEHNERT:  I object.  We've got
  
17   to be out of here by 5:30 tonight.
  
18                  CHAIRMAN NOBLE:  Okay, okay.  I'm
  
19   intimidated now.
  
20
  
21                      CROSS-EXAMINATION
  
22   BY MR. SLADE:
  
23       Q.    Good afternoon, Mr. Hjalmarson.
  
24       A.    Good afternoon.
  
25       Q.    If you don't mind, I might call you Win.
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 1   That will shorten up the record.
  
 2       A.    That's better than a lot I've been called.
  
 3       Q.    All right.  I wanted to go through, first,
  
 4   questions I had on your PowerPoint and then some
  
 5   questions I had on your report and your addendum.
  
 6             Can you turn to 123 in the slides that you
  
 7   handed out today?
  
 8       A.    Which one?
  
 9       Q.    That would be the handout you gave us today
  
10   and at Slide 123.  In fact, let's go to 124 instead.  I
  
11   think it's a better representation.
  
12       A.    That one?
  
13       Q.    Could you -- if you wouldn't mind, could you
  
14   stand up and point out on this map what you believe was
  
15   covered in the Hayden report and what you believe was
  
16   not covered?
  
17                  CHAIRMAN NOBLE:  Geez, Win, he starts
  
18   out by talking like he's your friend, and the next
  
19   thing you know he's got you up dancing at the screen.
  
20                  MR. SLADE:  I'm giving him a break.
  
21   He's been sitting all down.
  
22                  THE WITNESS:  The Hayden report is in --
  
23   as I see it, is in three different time frames.
  
24   There's a 1901 Turney, there's a 1914 Hancock, and then
  
25   there's Hayden in 1940.


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







VERDE RIVER     VOLUME 4     12/18/2014 1044


  


 1                  Now, I assume that you're interested in
  
 2   before statehood.
  
 3   BY MR. SLADE:
  
 4       Q.    That's right.
  
 5       A.    So in 1901 Turney came up with several people
  
 6   from the Salt River Valley, and they looked at the
  
 7   Verde Valley in here, and then they clearly said we did
  
 8   not visit the upper Verde.  So they did not visit
  
 9   Granite Creek or Little Chino Valley, Williamson
  
10   Valley, Walnut Creek, or Big Chino Valley.  They didn't
  
11   visit anything, and they said so, and I haven't seen
  
12   anything in their document that indicated otherwise.
  
13             And the next visit was Hancock.  That's 1914.
  
14   He was a federal guy, and he was given a directive, a
  
15   letter that's in the Hayden report telling him to get
  
16   up here and look at everything.
  
17             Well, he did the lower part, and I haven't
  
18   looked at it critically, so I don't know if he got all
  
19   of the lower or the, you know -- or let's say the
  
20   middle part.
  
21       Q.    Are you talking about the middle Verde?
  
22       A.    The middle Verde part, yeah.  I'm sorry, I
  
23   said lower.  I'm thinking of upper and lower here.
  
24             But in the Verde Valley area he appears to
  
25   have defined the irrigation practices and cultivated
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 1   land in that area, but I can't guarantee it.  Like I
  
 2   say, I haven't looked at it critically.
  
 3             But in the upper part he came in and he at
  
 4   least looked at part of what was going on along Granite
  
 5   Creek.  I'm not convinced he saw everything in Granite
  
 6   Creek.  He saw nothing in Williamson Valley, Walnut
  
 7   Creek, and Big Chino.  I've read that report three
  
 8   times.  I can't find any evidence of whether he said he
  
 9   visited it and saw nothing or he -- or what.  He
  
10   doesn't say he was even -- you know, he didn't
  
11   acknowledge it existed.
  
12       Q.    Is this Turney or Hancock?
  
13       A.    No, Hancock, 1914.
  
14             So it's as if he wasn't there.  You know,
  
15   if -- I can't understand, if his assignment was to
  
16   check everything, I can't understand why he didn't say,
  
17   well, I checked it and nothing was there.  There's
  
18   nothing like that.
  
19             And when you consider what I presented to
  
20   you, there was a lot going on up there.
  
21       Q.    Any thoughts as to why he wouldn't have
  
22   considered agriculture land in the Big Chino, in Walnut
  
23   Creek, in Williamson Valley to -- why would he not have
  
24   considered that agriculture land as a part of the
  
25   contributing watershed?
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 1       A.    I don't know the answer to that.  I've shown
  
 2   you evidence that there was perennial flow there in the
  
 3   lower part of Big Chino Wash.  He does acknowledge that
  
 4   he's at Del Rio Springs, so he was down close to there.
  
 5   And he does -- you know, there's no acknowledgment of
  
 6   that, but that would be a clue that maybe there's --
  
 7   you know, might be some water up there and some
  
 8   irrigation or whatever.
  
 9       Q.    You can feel free to take a seat so you can
  
10   talk into the microphone.
  
11       A.    Okay, yeah, that's about -- I don't need to
  
12   finger point anymore.  I think that's --
  
13                  CHAIRMAN NOBLE:  I don't know, Win;
  
14   these young guys, it's hard to get respect out of them.
  
15   BY MR. SLADE:
  
16       Q.    I am going to ask you to get up one more
  
17   time, but not now.  In a little bit.
  
18                  COMMISSIONER ALLEN:  May I ask a
  
19   question at this particular point in time?
  
20                  MR. SLADE:  Go ahead, Mr. Commissioner.
  
21                  COMMISSIONER ALLEN:  Mr. Hjalmarson, did
  
22   the 1914 survey address any of the withdrawals along
  
23   Beaver and Wet Beaver Creek?
  
24                  THE WITNESS:  I vaguely recall it did,
  
25   but like I -- I shouldn't answer that.  I don't know
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 1   right now.  I have it right here, though.  I can --
  
 2   but, like I say, I didn't look at that in that much
  
 3   detail, so right at the moment -- I'm kind of tired.
  
 4   Right at the moment I have to say I don't know.  But I
  
 5   vaguely recall seeing Beaver Creek in there.
  
 6   BY MR. SLADE:
  
 7       Q.    And is that --
  
 8       A.    Could I add one more thing?
  
 9             In the Hayden report there is a statement
  
10   about people not recording land or cultivated land and
  
11   so forth to avoid taxes.  They were aware that that was
  
12   going on in the middle and upper watershed.  There was,
  
13   let's say, no records of water use.  It is documented
  
14   in the report that that was going on too.  Anyway.
  
15       Q.    Is that one of the primary reasons then that
  
16   you did not rely on the Hayden report, because of the
  
17   lack of, as you saw it, complete irrigation land being
  
18   included?
  
19       A.    No, there was -- I have -- there's other
  
20   reasons why I don't rely fully on the Hayden report.
  
21   Parts of it I think are pretty good and parts of it I
  
22   know that are very questionable.
  
23             I'll give you an example.  They have a
  
24   measurement in there by the 1901 group, Turney's group,
  
25   where they measured the flow in Fossil Creek, and they
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 1   measured 33 cfs.  Well, I have never known Fossil Creek
  
 2   to be that low.  The minimum is about 39 or 40, and
  
 3   there are records maybe it was at 48 many years ago.
  
 4             So that just looking at that measurement made
  
 5   me very suspicious.  I'm wondering about the quality of
  
 6   what they're doing.
  
 7             Oh, there's a comment about pumping Montezuma
  
 8   Well, and I put that in my report.  They were seriously
  
 9   considering, during periods of drought in Phoenix,
  
10   pumping the water out of Montezuma Well and dumping it
  
11   in the river and, you know...
  
12             Now, hydrologically, that's nuts, but it
  
13   shows their attitude.  Their attitude is they don't
  
14   care about the local people.  They care about getting
  
15   water down to them.  So it's biased.  There's a biased
  
16   flavor to it.
  
17             So, anyway, that's a couple of reasons why
  
18   I'm -- I have had it in my files for years.  I don't
  
19   know how long; 40 years or so, but -- and I've used it
  
20   for some reference.  I use it in this analysis just for
  
21   a ratio between -- my Method 2, I used it for a ratio.
  
22   But anyway.
  
23       Q.    How many times do you think you've reviewed
  
24   the Hayden report?
  
25       A.    Reviewed it?
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 1       Q.    Right.
  
 2       A.    I've actually only reviewed it in regard to
  
 3   the last two chapters, Hancock and Turney.  I've read
  
 4   it.  I haven't -- I've read it once completely, and
  
 5   then I've read parts of it since, and I honestly can't
  
 6   remember.
  
 7       Q.    Generally speaking, has our understanding of
  
 8   what contributes to the upper Verde watershed evolved
  
 9   over the years?
  
10       A.    What was that, again?
  
11       Q.    Has our understanding of what contributes as
  
12   water in the upper Verde watershed and then becoming
  
13   surface water, has that evolved over the years?
  
14       A.    The understanding of that?
  
15       Q.    Yes.
  
16       A.    The scientific reports that define that has
  
17   evolved, and it's at a pretty high level right now.
  
18   There's some pretty impressive groundwater models that
  
19   can be used for water management, the USGS model in
  
20   particular.  That model is basically the whole area,
  
21   the whole general area and the Mogollon Rim, and
  
22   Flagstaff is using it for water management assessments
  
23   now, looking and thinking of long-term water supply and
  
24   that kind of thing.  So, yes, it's evolved into a
  
25   pretty high level.
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 1       Q.    Is it possible when Turney and Hancock, if
  
 2   they visited the area, which you're not sure they did,
  
 3   is it possible that they weren't sure what contributed
  
 4   to the upper Verde watershed at the time?
  
 5       A.    It's possible.  There are people that have
  
 6   had trouble understanding the difference between
  
 7   groundwater and surface water; and, you know, my answer
  
 8   to that is, well, take them to a spring, and it's
  
 9   coming out of the ground and now it's -- you know,
  
10   there's a connection.  But there is a history of people
  
11   having trouble understanding that.
  
12       Q.    How many miles, if you can tell me the answer
  
13   to this, is the Big Chino Wash where it meets, is it
  
14   Williams, Williamson?
  
15       A.    Williamson actually -- Williamson Valley Wash
  
16   actually comes into Big Chino Wash.  In the old days it
  
17   was called a creek because there was water running.
  
18       Q.    And how far back does Big Chino go, how many
  
19   miles?
  
20       A.    All the way up to the northern end of the
  
21   basin.  It's -- I don't know.  I forget the exact
  
22   mileage.  Over 50.
  
23       Q.    Over 50?
  
24       A.    Yeah.
  
25       Q.    So it's also possible that either Turney or
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 1   Hancock didn't want to travel over 50 miles?
  
 2       A.    Well, they were bumpy, dusty roads in those
  
 3   days.  I don't know; maybe there was a beer hall in
  
 4   Del Rio Springs and they stopped there.  Never mind.
  
 5   Forget I said that.  But anyway.
  
 6             But my point is I don't know why they weren't
  
 7   there.  I honestly don't know why.  Well, Hancock was
  
 8   in the area, and I don't know why he didn't go up
  
 9   there.  I just don't know.
  
10       Q.    But you know, from your work with the federal
  
11   surveys, that there was agriculture land that was not
  
12   recorded in Hancock and in Turney, but was recorded in
  
13   the land surveys?
  
14       A.    You bet.
  
15       Q.    And just to be clear, that was agriculture
  
16   land that was using water that would otherwise travel
  
17   down as surface water in the Verde?
  
18       A.    Yes, they -- well, that's what they used for
  
19   farming.  They used water that would have gone down the
  
20   Verde.  Is that what you mean?
  
21       Q.    Yes.
  
22       A.    Yes.
  
23       Q.    And so you can -- you testified today that
  
24   the water that was used in that agriculture land would
  
25   have been in the Verde as surface water if not -- if it
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 1   wasn't used as irrigation water?
  
 2       A.    Yes.  Some would be lost to ET in transit to
  
 3   the Verde, but, you know, a very minor amount relative
  
 4   to the amount that was being diverted to fields.
  
 5       Q.    And when you calculated your flow after you
  
 6   came up with your irrigated land, you took your
  
 7   irrigated land and you multiplied it by the consumptive
  
 8   use, 3.15?
  
 9       A.    Yes.
  
10       Q.    And you got a certain flow number.  What was
  
11   that flow number?
  
12       A.    That would be in acre-feet per year.
  
13       Q.    Okay.  And you converted that to cfs?
  
14       A.    Right, just divide it by 725 or 723.98, or I
  
15   just used 725.  Close enough for government work.
  
16       Q.    And what was that number that you came up
  
17   with?
  
18       A.    For the upper part?
  
19       Q.    Yes.
  
20       A.    I had a range.  Method 1 was about 35 and
  
21   Method 2 was -- well, yeah, Method 2 was about 28.
  
22       Q.    And then can you explain what you did with
  
23   that 35?
  
24       A.    I added that to the base flow that was
  
25   published by the Geological Survey.
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 1       Q.    Did you do anything before adding the 35 to
  
 2   the base flow?
  
 3       A.    No, I just added it.
  
 4       Q.    You didn't subtract?
  
 5       A.    Well, there's a transit loss in there.  Yes,
  
 6   there is a transit loss I used.  I subtracted 5 cubic
  
 7   feet per second as a transit loss from -- that would
  
 8   have -- could have occurred had the water not been
  
 9   diverted to fields.  That there would have been water
  
10   coming down the channel before -- these tributary
  
11   channels before it got in the Verde.
  
12             I did the original study that's used for the
  
13   East Verde River where water from the Little Colorado
  
14   River is diverted into the Verde River watershed
  
15   through the East Verde River at the upper end of the
  
16   East Verde, from East Clear Creek.  And the point of
  
17   delivery on the agreement between Phelps Dodge and the
  
18   Salt River Project was the Verde River at the mouth of
  
19   East Verde River.
  
20             I did the analysis of that back in 1966, I
  
21   think, and I showed a relatively small amount of water
  
22   lost because the channel was already saturated.  I met
  
23   with the general manager of Salt River Project, and
  
24   back then I was young and he scared the bejesus out of
  
25   me, but he agreed with what I did and off I went.  So I
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 1   have experience with that.
  
 2             Based on that, I overly estimated the actual
  
 3   loss.  My best guess of the loss would be less than the
  
 4   5 cfs I knew.  And I have an attitude, when I put my
  
 5   seal on something, I stand behind it.  So I increased
  
 6   that a little bit, just to cover my butt.
  
 7       Q.    So you used 5 cfs, but in your opinion,
  
 8   that's a conservative number and it would have been
  
 9   less?
  
10       A.    It results in a conservative estimate of the
  
11   base flow of the Verde River, yes.
  
12       Q.    And let's stick with Method 1 here.  So now
  
13   you're left with, by my count, 31 cfs that you are
  
14   attributing to water that was taken out of the Verde
  
15   from manmade conditions in the upper Verde?
  
16       A.    Yes, and so I -- and I added it in.
  
17       Q.    When you say added it in, you took the Q50
  
18   and the Q90 at Paulden and Clarkdale and you just took
  
19   that 31 cfs and added it on top to existing flows
  
20   today?
  
21       A.    That's right.  I did it to the average
  
22   annual, the median, and the base.  I uniformly added it
  
23   to each one.  The fact is that there are seasonal
  
24   variations in evapotranspiration and so forth.  If I
  
25   had tried to reconstruct it by reconstructing the
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 1   seasonal variations, if I attempted to do that, it
  
 2   would have resulted in a higher estimate of base flow.
  
 3   But when you do that, you start assuming what kind of
  
 4   crops were there and irrigation, some irrigation
  
 5   practices and so forth.
  
 6             I didn't want to go there, so I'm -- it was
  
 7   kind of like keep it simple, stupid.  Just use the --
  
 8   just work with annual averages.  So that's the way I
  
 9   did it.
  
10       Q.    Have you reviewed Mr. Burtell's report on the
  
11   Verde River?
  
12       A.    Yes, I've looked at it, yes.
  
13       Q.    Have you looked at his reconstructed flows?
  
14             If I give you a document, would it be
  
15   helpful?
  
16       A.    Is that Table 6?
  
17       Q.    It's Table 5.
  
18       A.    Table 5.
  
19       Q.    Do you have it in front of you?
  
20       A.    I don't have his report with me, but -- yeah,
  
21   I don't have it with me.
  
22       Q.    This is Exhibit X009, and could you read the
  
23   number that Mr. Burtell came up with for the
  
24   reconstructed 50 percent mean flow at -- near
  
25   Clarkdale?
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 1       A.    Clarkdale on 93 cfs.
  
 2       Q.    And do you remember what your number would
  
 3   have been or is at Clarkdale?
  
 4       A.    It was more than that.  I would have to pull
  
 5   it out.  I'm getting a little groggy, but it was a
  
 6   little more than that.
  
 7       Q.    Could you take some time and pull it out?
  
 8             Well, I'll try to help you.
  
 9       A.    Yeah, help me.
  
10       Q.    If you tell me the gage number, it might
  
11   speed things up.
  
12       A.    5040.
  
13       Q.    Okay.  I'm on Page 41 of your report.
  
14       A.    So am I.  We're both speedy here.
  
15       Q.    And you were telling me the Q50 for Method 1
  
16   at Clarkdale that you came up with.
  
17       A.    116.
  
18       Q.    For Method 1, I see 117.
  
19       A.    Oh, excuse me, Method 1.  I'm sorry, I looked
  
20   at the average.  117, yes.
  
21       Q.    And for Method 2, what did you come up with?
  
22       A.    114.
  
23       Q.    And it looks like, to me, you took the
  
24   average of that and came up with a 116 number; is that
  
25   correct?
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 1       A.    Yes, I took -- yes.
  
 2       Q.    And while we're on 41, which is your results
  
 3   of your hydrology for Method 1 and Method 2 and
  
 4   Method 3, is it true that because you believe Method 1
  
 5   and Method 2 are more reliable, you took the average of
  
 6   those methods rather than including Method 3?
  
 7       A.    Well, I felt Method 3 only applied to the
  
 8   median.  So those two numbers there, I took the average
  
 9   of those, and they -- I didn't cook the numbers.  They
  
10   actually came out like that.  You take the average and
  
11   it closely agrees with Method 1 and 2, fully realizing
  
12   that Method 3 is a scientific wild.
  
13       Q.    So for Q90 purposes, all of the Q90s in your
  
14   report are based on Method 1 and Method 2?
  
15       A.    The Q90 are -- it says right there, it's
  
16   Method 1.
  
17       Q.    I would like to talk a little bit about the
  
18   hydrology for Method 2.  You used the White Paper, as
  
19   it's commonly called.  What's the other name for the
  
20   White Paper?
  
21       A.    USBR 1952.
  
22       Q.    Is this the same paper that essentially
  
23   decides all of the water rights for the Colorado River?
  
24       A.    That was heavily involved in that, yes, and
  
25   international rights too.  They determine flow at the
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 1   Mexican border for the San Pedro and so forth.
  
 2       Q.    Is there any disagreement about the numbers
  
 3   in that paper?
  
 4       A.    It's been challenged over the years.  I've
  
 5   heard of it being challenged, but -- I think the
  
 6   Geological Survey -- in my report I presented a
  
 7   document written by some people at the University of
  
 8   Colorado, I think it was, that did a study under a
  
 9   contract with the USGS, assessing the flow down at the
  
10   mouth of the Gila and so forth.
  
11             And they thought maybe it could be restudied
  
12   using modern methods, but they didn't come to a
  
13   conclusion there was anything wrong with it, but they
  
14   thought it might be improved.  So I -- and I documented
  
15   that in my addendum.
  
16       Q.    So to date, would you say that's the best
  
17   estimate of virgin flow for the Verde that we have?
  
18       A.    I consider it an estimate.  Yeah, let me put
  
19   it this way:  I do know -- I actually talked to
  
20   Mr. Gookin about this when we were doing the Santa
  
21   Cruz, and we both were in agreement, I think.  Well,
  
22   he's written praise about the White Paper and the Blue
  
23   Book, the earlier USBR report.
  
24             But we both generally agree that it's
  
25   something you really don't want to mess with.  There
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 1   was a whole lot of effort put into estimating those
  
 2   numbers.  And once you start dinking with, say, the
  
 3   Verde, if you want to change it, then you're dealing
  
 4   with a whole watershed.  So you've got to balance
  
 5   everything out so the flow at Dome, Gila River at Dome,
  
 6   makes sense.
  
 7             So it's not something -- it's not child's
  
 8   play when you start messing with that.
  
 9       Q.    So you compared your Method 1 to Method 2.
  
10   Why did you use two methods?
  
11       A.    Because both of them have limitations.
  
12   There's some assumptions made in both of them, and so I
  
13   thought that more was better and let's come in at a
  
14   different angle and see what we get.
  
15             And, like I said, I even noticed the measured
  
16   channel widths from the federal surveys that were done
  
17   before statehood, the early stuff, they were
  
18   considerably wider than what we've been measuring now.
  
19   So that's strong evidence that there was more water,
  
20   because the geomorphology indicates the channel was
  
21   about the same.
  
22             So, you know, so there's kind of a fourth
  
23   method in there that supports what I did.
  
24       Q.    Would you say it's common practice to check
  
25   one method against another method?
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 1       A.    That's the way I do my work.  When I can get
  
 2   other methods to do it, I use whatever I can think of.
  
 3       Q.    And you even checked that against a third
  
 4   method, which you found to be not -- well, I don't want
  
 5   to put words in your mouth, but you checked 1 and 2 and
  
 6   then you checked them against 3; is that right?
  
 7       A.    I checked all at the same time, really, but
  
 8   knowing that 3 is, like I said, it's real weak.
  
 9       Q.    Do you know of any other experts in this case
  
10   who have used more than one method in their reports?
  
11       A.    No, nothing comes to mind.
  
12       Q.    I want to talk about your cross-sections.  We
  
13   talked about your hydrology, and the second step was
  
14   your cross-sections; is that correct?
  
15       A.    That second what, now?
  
16       Q.    I should rephrase that.  The second step in
  
17   your reconstruction was bringing in cross-sections?
  
18       A.    Yeah, the hydraulics.
  
19       Q.    And you mentioned that the U.S. Forest
  
20   Service provided some of those cross-sections, and you
  
21   said that they gave you a sample of the cross-sections?
  
22       A.    Yes.  I asked Dr. Neary, I said I don't have
  
23   the energy to put your 108 cross-sections into my
  
24   computer, because it was a different format.  And I
  
25   asked him, I said would you and your staff, you know,
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 1   go through them and give me some representative ones.
  
 2   Well, Dr. Neary knows the area real well, so he went in
  
 3   and picked some out.
  
 4       Q.    Did you ask him at all to pick out areas that
  
 5   would create a deeper channel?
  
 6       A.    No.  I asked him to give me a limited number
  
 7   of cross-sections that depict -- that adequately
  
 8   depicted the various conditions of the river,
  
 9   representative cross-sections.
  
10             So these were in -- you know, I asked him to,
  
11   you know, reduce it down to a number that conveys to me
  
12   what the 108 cross-sections represent.  So he included
  
13   one that has a second channel.  He included one that
  
14   has some floodplain flow at base flow.  It showed that.
  
15   Or, no, for the average annual flow it showed that,
  
16   which was a little odd, but anyway.  And then the rest
  
17   of them were single channel.
  
18       Q.    And why did you choose to get multiple
  
19   cross-sections instead of just relying on the Paulden
  
20   gage or the Clarkdale gage?
  
21       A.    Because the conditions vary all along the
  
22   river.  So the more -- you know, the more the better,
  
23   actually, because they do vary.  But you reach a point
  
24   where you just get saturated with information.  You can
  
25   overinfo the situation.  So I felt like the approach I
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 1   took made some sense, and it's all I had the energy to
  
 2   do.
  
 3             The Forest Service, you know, is getting
  
 4   involved in this stuff because they're getting sued for
  
 5   not managing certain areas, like the Wild and Scenic
  
 6   stretch.  There's some wilderness group or somebody
  
 7   that really sticks it to them when they -- anyway.
  
 8             So I think that, you know, they're doing
  
 9   their job on the upper Verde, is the point I'm trying
  
10   to make there.  They did a marvelous job up there in
  
11   this report.
  
12       Q.    So your understanding is based on your work
  
13   as a -- in USGS; that more cross-sections give you a
  
14   better understanding of the depth of the river?
  
15       A.    The more -- it's kind of the more the
  
16   merrier.  But like I point out, there's a -- you reach
  
17   a point where you don't need any more; you know, you've
  
18   got it represented well enough.
  
19             And I feel real strongly I've done that.  You
  
20   can, you know, dial up Google and you can look at my
  
21   sections and take your little magical flight up the
  
22   river, and I think you'll see that I haven't hidden
  
23   anything.  You know, I've shown the range of what's
  
24   going on there.
  
25       Q.    You have been present for the entire hearing
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 1   this week?
  
 2             Have you been present for the whole hearing?
  
 3       A.    Yes.
  
 4       Q.    So you've heard the discussions about where
  
 5   gages are located on a river, if they're in a pool or
  
 6   if they're in a riffle?
  
 7       A.    Yeah.  Yeah, I have.  Well, I heard it here
  
 8   and I also heard it on the Gila.
  
 9       Q.    Before we get into your opinion about that,
  
10   can you briefly, if you can be brief, talk about your
  
11   experience placing gages and your understanding of
  
12   gages, how many gages have you dealt with, how many
  
13   have you read, how many have you located over the
  
14   years?
  
15       A.    Oh, boy.  I don't know how many gages I've
  
16   seen in my career.  I've evaluated rating curves for
  
17   other 2,000 gages in the western United States.  I've
  
18   personally done that.  I've evaluated rating curves for
  
19   all of the gages in Arizona as a service water
  
20   specialist.
  
21             Anything suspicious came up at a site, they
  
22   would contact me and I would analyze it, and, you know,
  
23   might say, well, hey, you need a measurement between
  
24   100 and 300 cfs out there real bad because we don't
  
25   know what's going on, that kind of thing.  So I was
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 1   heavily involved in that kind of stuff.
  
 2             As far as seeing gages, I have visited --
  
 3   when I retired, I visited every gage in Arizona, and I
  
 4   visited gages all over the Southwest.  I did a flood
  
 5   frequency study for the western United States, and it
  
 6   involved huge amounts of record and real high-powered
  
 7   statistical analysis, and at that point I had a lot of
  
 8   experience evaluating conditions all over.
  
 9       Q.    Is there anyone else that knows gages better
  
10   than you in Arizona, to your knowledge?
  
11       A.    Now?  When I retired, I don't think so; but
  
12   now, I don't know.
  
13       Q.    Can you explain then to us how depths are
  
14   calculated?  And if you need a pad of paper, we can
  
15   hand that to you.  Can you explain how depths are
  
16   calculated based on where the gage is in the river and
  
17   where the data is being taken on the course of a river?
  
18             Would it help if I gave you a pad to be able
  
19   to do that?
  
20       A.    Are you talking about like a rating curve,
  
21   how are rating curves used to evaluate the depth for
  
22   navigability or --
  
23       Q.    It seems there's been some confusion about
  
24   whether, for example, the Clarkdale gage or the Paulden
  
25   gage or the near Verde gage, are they located in pools
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 1   and, therefore, are they biased towards a deep rating,
  
 2   or are they located in riffles and biased towards a
  
 3   shallow rating.  And since it seems --
  
 4       A.    Okay, yeah, I'll -- yeah, I'll try to diagram
  
 5   that out, if you want.
  
 6             Where do you want to -- oh, I'm happy to get
  
 7   up again.  These young people are doing it to me.
  
 8                  MS. HERNBRODE:  Here you are.  There's
  
 9   different colors, if that will help.
  
10                  THE WITNESS:  Let's see, I better stand
  
11   here.  I'm left-handed.
  
12   BY MR. SLADE:
  
13       Q.    So if you want to pick, for instance, the
  
14   Clarkdale gage, if you can pick one gage.
  
15       A.    Okay.  All right, let's look at one gage.
  
16   Okay, let's put in the left bank and the right bank.
  
17   And the gage is hidden behind a little outcrop here so
  
18   it won't wash away.  Those gages are aluminum, old
  
19   aircraft aluminum fuel tanks for bombers.  They're Army
  
20   or military surplus.  So you don't want to get them hit
  
21   by a log.  It's just aluminum.
  
22             So, the flow coming this way.  Now, looking
  
23   at this specifically here, there's a riffle down here,
  
24   and looking at a profile, say, along this line.  The
  
25   bottom of the channel might be like that and this would
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 1   be a riffle, and the water might be like that, with the
  
 2   gage there.  Does that make sense?
  
 3       Q.    That makes sense.
  
 4             So is the gage placed at the point where the
  
 5   inevitable hydraulic reading is taken?
  
 6       A.    You record the gage height here at the gage
  
 7   and then you make current meter measurements.  And this
  
 8   is a real deep pool here.  I've been there quite a few
  
 9   times.  You can't measure in the -- you can't make a
  
10   current meter measurement at the pool.  So what you do
  
11   is you come down below the riffle, down here where it's
  
12   shallow, and make your current meter measurement.
  
13             And a current -- let me just do a current
  
14   meter measurement real quick here for some of you.
  
15   Let's say you have a water surface here.  I can't draw
  
16   very flat right now.  But to make a current meter
  
17   measurement, what you do is you divide this up into
  
18   about 30 sections.  You stretch a tape across it.  You
  
19   come along and, say, in this section and you come down
  
20   at a certain point and you measure the velocity at that
  
21   point and you also measure the depth.  And then you
  
22   know this width from the tape you stretched across the
  
23   river.  So you do velocity times depth times width, and
  
24   you've got a sub Q, and you do that about 30 times.
  
25   The rule is you don't want more than 5 percent in any
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 1   section, for accuracy purposes.
  
 2             So you sum them all up and you've got the
  
 3   total discharge.  So you do that at some other
  
 4   location.  You don't necessarily have to do that in the
  
 5   gage area.
  
 6             So what your goal now is, is you want a
  
 7   rating curve.  I assume that's what you're looking at
  
 8   here, is you have a gage height versus a Q or a rating
  
 9   curve for this site.  So you take that point where you
  
10   have a gage height for it and a discharge and you plot
  
11   it there.  Now, you do that several times, and you
  
12   might get a series like that.  And you draw a line
  
13   through them and that's your rating curve.
  
14             So you're continuously measuring gage height
  
15   day after day after day, and you can go into your gage
  
16   height record, like your mean daily gage height, and
  
17   come over here and come down and get your mean daily Q.
  
18   So that's what's going on.
  
19             Nowadays, with satellites, the signal is sent
  
20   up.  The computation is done with your computers.  We
  
21   can all right now dial up Verde Clarkdale and see how
  
22   much water's there, and it's simply through this
  
23   process and satellite signal.
  
24       Q.    So when someone tells you the depth at the
  
25   gage reading at Clarkdale --
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 1       A.    Okay, at the depth reading at Clarkdale,
  
 2   there's two ways to do it.  Well, I think one way
  
 3   you're thinking of is, using this rating curve to do
  
 4   that, if you -- the easy way is, if you knew the
  
 5   elevation of this low point on the riffle and you knew
  
 6   what gage height corresponded to that, you could plot
  
 7   it right here.  Okay?
  
 8             So you know that's -- at that gage height
  
 9   it's zero depth at that point.  And then you could take
  
10   your Q90 and you can go back.  You can take your Q90 up
  
11   here and come across the gage height.  The difference
  
12   here is the depth, maximum depth.
  
13       Q.    So in your opinion, the gage readings at any
  
14   of the USGS gages, but let's stick specifically with
  
15   Clarkdale, is that a reading at the pool, at the
  
16   riffle, or somewhere in between?
  
17       A.    Well, you can use the process I just did, and
  
18   I did show it in my addendum.  I used this, a similar
  
19   process.  In the process I used, I didn't have a
  
20   measurement of the point of zero flow, so I used a
  
21   classic rating analysis techniques using a parabolic
  
22   curve, and with three measurements I could compute that
  
23   point.  It's called the effective point of zero flow.
  
24             I gave a reference in my appendix on where in
  
25   Water Supply Paper 2175 you can find that method.  It's
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 1   not easy.  You have to know logarithms.  You know, you
  
 2   have to know some math in order to do it.
  
 3       Q.    So if I understand what you're saying, you
  
 4   can't tell the exact depth at that gage.  What you get
  
 5   from the gage reading is actually sort of an average?
  
 6       A.    When it's in a pool like this at Clarkdale,
  
 7   the only way you can get the depth at the gage is
  
 8   measure it.  You get in there with a pole and -- or
  
 9   like one of our, you know, river-runners said, well, I
  
10   dove down and I know it's at least 10 foot; you know, I
  
11   couldn't hit the bottom.
  
12             Now, what I did at Clarkdale, there's a
  
13   cableway up here.  There's also a cableway up here.  So
  
14   to get to the gage, you come down a trail here, go
  
15   across the measuring cable, walk over here and get on
  
16   this one and go over to the gage, okay.  That's how you
  
17   service the gage.
  
18             This is where the measurements are made, and
  
19   I used a measurement the USGS had made.  They gave it
  
20   to me, with all this information.  And I recreated --
  
21   using the hydraulics defined by that measurement, I
  
22   created an estimate of depth for Q90, mean annual, and
  
23   so forth at that point.  So that's using a different
  
24   method to accomplish the same thing at a different
  
25   location.
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 1             But when you're in a pool like this, a deep
  
 2   pool, really the only way to get the depth is to put a
  
 3   rod in the water.
  
 4       Q.    And I don't want to beat a dead horse, but I
  
 5   do want to make sure I understand you correctly here.
  
 6             The pool is going to be deeper than the gage
  
 7   reading, is that your understanding?
  
 8       A.    Deeper than the gage reading?  That doesn't
  
 9   make sense.
  
10       Q.    I'm trying my best.
  
11       A.    Well, look --
  
12       Q.    The depth of the pool --
  
13       A.    No, wait a minute.  Just stop.
  
14             Let me use a different color here and see if
  
15   we can -- let me put a big pool in here.  This is the
  
16   channel bottom now.  I should have used red instead of
  
17   blue.  It looks like water.  But say this is the
  
18   bottom.  The gage comes down here.  Now, there's a
  
19   staff gage in there.  Now, zero on the staff gage might
  
20   be here, 1 foot, 2 foot, 3 foot, 4 foot, 5 foot.
  
21   Right?  Zero here.
  
22             Now, that staff gage is located relative to
  
23   the control.  You don't want to put the staff gage up
  
24   so high that the gage height will drop below zero.  So
  
25   you mount the staff gage in there based on conditions
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 1   down here in the control area.  So when you're in the
  
 2   pool here, you know, when you're gaging streams, you
  
 3   really don't give a hoot about what's going on in
  
 4   there.
  
 5       Q.    So the depth of that pool is deeper than the
  
 6   depth of the gage?
  
 7       A.    No.  Well, yeah, the gage, the staff, the
  
 8   actual staff gage.
  
 9       Q.    Yes.
  
10       A.    The gage itself might go down, but the staff
  
11   doesn't.
  
12       Q.    So the staff gage, which is what is used to
  
13   calculate the depth in that area --
  
14       A.    That's the datum of the gage, and everything
  
15   is referenced to that when you're gaging.
  
16       Q.    The staff gage is shallower than the pool, or
  
17   another way of saying it is the pool is deeper than the
  
18   staff gage?
  
19       A.    It may be.  I just gave an example where it
  
20   may be.  I don't know.
  
21             Well, at this gage, yes.  At the Clarkdale
  
22   gage, it is.  The pool is below zero on the staff gage.
  
23   The bottom of the channel at the gage is deeper or
  
24   below that.
  
25       Q.    Okay.  Thanks.
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 1             Okay, take a seat, unless you have anything
  
 2   else you want to say.
  
 3       A.    No, I don't want to say anything.
  
 4                  CHAIRMAN NOBLE:  Mr. Slade, can you
  
 5   estimate for us how much more time you might require,
  
 6   in terms of hours, not days?
  
 7                  MR. SLADE:  One hour.
  
 8                  CHAIRMAN NOBLE:  That sounds good.
  
 9                  Mr. McGinnis, you're on your feet for
  
10   some reason.
  
11                  MR. MCGINNIS:  I just had a question
  
12   whether we're going to mark this.
  
13                  CHAIRMAN NOBLE:  We are going to mark
  
14   that.  So, Mr. Slade, will you take the responsibility
  
15   for marking that particular drawing so we can reference
  
16   it in the record.
  
17                  MR. SLADE:  Sure.
  
18                  CHAIRMAN NOBLE:  Thank you.
  
19                  Is there anything else we need to take
  
20   up before we adjourn today?
  
21                  COMMISSIONER ALLEN:  Mr. Chairman, one
  
22   question for Mr. Hjalmarson, before we get too far away
  
23   from the concept of the amount of acreage that was
  
24   cultivated in the Big Chino and the total amount that
  
25   you calculated, I presume, for the entire basin.


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







VERDE RIVER     VOLUME 4     12/18/2014 1073


  


 1                  THE WITNESS:  Just the upper part.
  
 2                  COMMISSIONER ALLEN:  Just the upper
  
 3   part.  Because originally what I understood was that
  
 4   you had 1,380 acres cultivated in the Big Chino, which
  
 5   included Williamson Valley, et cetera, and then there
  
 6   was another figure of 8,095 acres.  And I'm not sure
  
 7   what figure we're actually using.
  
 8                  THE WITNESS:  The 8,095 is the total
  
 9   acreage for the four areas that I was working on.
  
10                  COMMISSIONER ALLEN:  Okay, the four
  
11   areas above Sullivan Lake?
  
12                  THE WITNESS:  Yeah.  No, Granite Creek
  
13   comes in below, so --
  
14                  COMMISSIONER ALLEN:  Right.
  
15                  THE WITNESS:  So it's basically above
  
16   the Paulden gage.
  
17                  COMMISSIONER ALLEN:  Okay.  All right.
  
18   Good.
  
19                  Then what was the 1,380?
  
20                  THE WITNESS:  There were the four
  
21   subareas.  I think that might correspond to, maybe, the
  
22   Big Chino.  No, Big Chino was 800.
  
23                  I don't know where that one
  
24   corresponded, but there's four numbers for each of the
  
25   areas that I added up that gave the 8 number.
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 1                  COMMISSIONER ALLEN:  All right.  Thank
  
 2   you very much.
  
 3                  CHAIRMAN NOBLE:  Any other questions?
  
 4                  (No response.)
  
 5                  CHAIRMAN NOBLE:  We'll begin again at
  
 6   9:00 a.m. in the morning with Mr. Slade continuing his
  
 7   examination of Mr. Hjalmarson.
  
 8                  (The proceedings adjourned at 5:09 p.m.)
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            4       By Mr. John Helm, Esq.
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            1                 CHAIRMAN NOBLE:  Good morning.  Welcome

            2  to Day 4 of the Verde River hearing.

            3                 Let the record reflect the presence of

            4  Commissioner Horton, Commissioner Allen, and

            5  Commissioner Allen Noble.

            6                 And, Mr. Hood, I can see, by where

            7  you're seated, that you intend to ask Mr. Fuller some

            8  more questions.

            9                 MR. HOOD:  Thank you, Mr. Chairman.

           10  Good morning, Commission.

           11                 Good morning, Mr. Fuller.

           12                 THE WITNESS:  Good morning.

           13                 MR. HOOD:  My recollection --

           14                 CHAIRMAN NOBLE:  Excuse me.

           15                 MR. HOOD:  Sure.

           16                 MR. CAHOY:  Mr. Chairman, if I may.

           17  Chuck Cahoy for the City of Tempe, and my apologies.  I

           18  just wanted to break in for a moment.  Last evening,

           19  when you were talking about this afternoon and possibly

           20  scheduling for the remainder of the Verde hearing and

           21  the Salt, I should have mentioned, even though the City

           22  is not participating in these proceedings, we will in

           23  the Salt.  And I have an adjudication hearing that I

           24  have to attend this afternoon, so I was going to ask if

           25  the scheduling portion for the Salt could be done at
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            1  some point other than this afternoon from about 1:00 to

            2  4:00.

            3                 CHAIRMAN NOBLE:  We'll try to take it up

            4  about 11:30.

            5                 MR. CAHOY:  Thank you.

            6                 CHAIRMAN NOBLE:  Thank you.

            7                 Mr. Hood.

            8                 MR. HOOD:  Thank you, Mr. Chairman.

            9

           10               CONTINUED CROSS-EXAMINATION

           11  BY MR. HOOD:

           12      Q.    Mr. Fuller, I think where we left things, we

           13  were done talking yesterday except for one discrete

           14  issue, and I think I had a question for you on

           15  Slide 153 of your PowerPoint, and it related to the GLO

           16  survey notes from 1873 and 1877.  Is that your

           17  recollection?

           18      A.    Yes.

           19      Q.    Okay.  And I think my question was you've got

           20  there depth approximately 2 feet, average of 3 feet,

           21  and I just wanted to know what your source was and if

           22  you could identify that, and you said let me look at it

           23  overnight and we'll do it in the morning, and here we

           24  are.

           25      A.    Here we are.
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            1            Yes, I looked at the Chapter 5 of the report

            2  that we had done in 2003 on Page 5-15, and I think

            3  that's old evidence Exhibit 031.  The title of that

            4  report is Arizona Stream Navigability Study for the

            5  Verde River:  Salt River Confluence to Sullivan Lake,

            6  Draft Final Report, dated June 2003.

            7      Q.    And I think you said 5-15?

            8      A.    Page 5-15, yeah.  It's Chapter 5 on the

            9  geology.

           10      Q.    And can you point me to the specific

           11  language?

           12      A.    Yes.  It's on Page 5-15, the paragraph that

           13  has a subheading, in italics, Low-Flow Channels.  This

           14  Chapter was written by Dr. Philip Pearthree and Kyle

           15  House at the time.

           16            And the third line says "Surveys conducted by

           17  Foster in 1873 and 1877 documented a through-going

           18  stream about two feet deep and 50 to 100 feet wide with

           19  a sandy bottom."

           20            And then a few lines down, "The Verde River

           21  of the 1870's was described as a beautiful stream of

           22  clear, pure water with an average width of 100 links

           23  ([that's] 66 feet) and an average depth of 3 feet."

           24  And it cites to Foster, 1877; see Table 5-4.

           25            That was for the Segment 2, which is on the
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            1  slide labeled Segment 3 incorrectly.

            2      Q.    I'm handing you Freeport 27 in the

            3  supplemental evidence.  This is a document entitled

            4  Historical Geomorphology of the Verde River, and it's

            5  by that same Dr. Pearthree; is that correct?

            6      A.    Yes.

            7      Q.    And if you turn to Page 6, we have a

            8  paragraph towards the bottom with a similar heading.

            9  It says Low-Flow Channels.  Do you see that?

           10      A.    I do.

           11      Q.    And Dr. Pearthree wrote "Cadastral surveys

           12  from the 1870's record evidence of a continuous

           13  low-flow channel throughout Verde Valley that was very

           14  similar to the modern low-flow channel of the Verde

           15  River.  Surveys conducted by Foster in 1873 and 1877

           16  documented a through-going stream about .5 meters deep

           17  and 15 to 30 meters wide with a sandy bottom."

           18            Let me break there.  .5 meters deep would be

           19  about 1.5 feet; is that right, Mr. Fuller?

           20      A.    A little bit more than that, but about that,

           21  yeah.

           22      Q.    Approximately.

           23            Continuing on, "It is not clear from the

           24  survey notes whether this low-flow channel was within a

           25  well-defined flood channel.  The Verde River of the
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            1  1870's was described as a beautiful stream of clear,

            2  pure water with an average width of 100 links (66 feet)

            3  and an average depth of 3 feet.  The banks of the

            4  low-flow channel were estimated to be 3 feet,

            5  (consistent with the depth estimate)."

            6            Did I read that correctly?

            7      A.    You did.

            8                 MR. HOOD:  That's all I have for you.

            9  Thank you, Mr. Fuller.

           10                 THE WITNESS:  You're welcome.

           11                 CHAIRMAN NOBLE:  Is there anyone else

           12  who has questions for Mr. Fuller?

           13                 MR. MORIARTY:  Yes, if we could approach

           14  on behalf of Fort McDowell.

           15                 CHAIRMAN NOBLE:  Please.

           16                 MR. MORIARTY:  And I hope we will be

           17  very brief.

           18

           19                     CROSS-EXAMINATION

           20  BY MR. MORIARTY:

           21      Q.    Hi, Mr. Fuller.  I'm Tom Moriarty.  I'm an

           22  attorney with the Fort McDowell Yavapai Nation.  This

           23  is Dr. Carole Klopatek.  She works for the Nation as a

           24  hydrologist or a water person.

           25            One of the things, going through this entire
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            1  process, the hearings, seems to focus on the fact that

            2  the test involved that was initially announced was

            3  ordinary and natural course of the river.

            4            In the Verde Valley, from the headwaters down

            5  to the Salt River, this area of Arizona is known to

            6  have long periods of dry years, interspersed with

            7  extremely wet years.  So does that affect the ordinary

            8  and natural flow of that river during those long

            9  periods of dry years or very short wet years?

           10      A.    Your question to me was do drought years

           11  affect the navigability of the river or the hydrology

           12  of the river?  I wasn't quite clear.

           13      Q.    Hydrology.

           14      A.    Oh, clearly in a drought it would affect the

           15  hydrology, to some degree.

           16      Q.    And would that affect navigability, to some

           17  degree?

           18      A.    Well, the test says, you know, barring --

           19  well, you know, we're not looking -- we're looking at

           20  ordinary conditions, so we're not looking at unusual

           21  drought and we're not looking at flood conditions.  So

           22  it seems like the test itself precludes considering

           23  unusual drought years.

           24      Q.    Are they unusual in Arizona, though,

           25  long-term droughts?
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            1      A.    I think drought, by definition, is unusual.

            2      Q.    You also heard testimony from one of the

            3  other witnesses that the Verde River, the middle Verde,

            4  was subject to flash floods year-round.  Would that

            5  affect the navigability of the river?

            6      A.    Well, I would disagree, first of all.  I

            7  would disagree that it's subject to flash floods

            8  year-round.  I think it's possible to have flooding in

            9  any given month, and it would be higher probability in

           10  some months than other months.

           11            But, again, navigability is not during flood

           12  conditions.  So the existence of floods, I think, is

           13  kind of irrelevant, and floods are -- as I pointed out

           14  in the flow duration analysis, that the period of time

           15  that the river is in flood is such a small percentage

           16  of the time of year, that it doesn't affect my

           17  consideration of the definition of navigability.

           18  Excuse me.

           19      Q.    But would it affect its use as a highway for

           20  commerce?

           21      A.    No.

           22                 DR. KLOPATEK:  Good morning, Mr. Fuller.

           23                 Good morning, Mr. Fuller.

           24                 THE WITNESS:  Good morning.

           25                 DR. KLOPATEK:  Good morning, Members of
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            1  the Commission.  My name is Carole Klopatek,

            2  K-L-O-P-A-T-E-K.  I work directly for Fort McDowell

            3  Yavapai Nation Tribal Council, and I have a few

            4  questions for you, and I promise to be brief.

            5

            6                    CROSS-EXAMINATION

            7  BY DR. KLOPATEK:

            8      Q.    Mr. Fuller, you were part of Stantec

            9  Consulting and did a final report on small and minor

           10  watercourses for Graham County, correct?

           11      A.    Our firm was part of the team.  I was a

           12  member of that team.  We weren't part of Stantec.  We

           13  were working with Stantec.  But yeah.

           14      Q.    Okay.  And on Page 3-1 of that report, it

           15  says "The approach involves a multilevel screening

           16  process --"

           17      A.    Excuse me.  Before you go on, could I have a

           18  copy so I can follow along?

           19      Q.    I think you had one yesterday.

           20            Okay, I'll just --

           21      A.    Yeah, I gave back the exhibits, so...

           22                 DR. KLOPATEK:  Is it all right if I

           23  approach?

           24                 CHAIRMAN NOBLE:  Sure.

           25                 MR. HOOD:  Do you want a copy?
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            1                 DR. KLOPATEK:  Sure.

            2                 MR. HOOD:  Let me make sure.  There's

            3  two that are similar.

            4                 MS. HERNBRODE:  What exhibit number is

            5  that, again?

            6                 CHAIRMAN NOBLE:  Is that an exhibit in

            7  this proceeding, or has it been an exhibit in some

            8  other proceeding?

            9                 DR. KLOPATEK:  An exhibit in some other

           10  proceeding, and I believe this one as well, sir.

           11                 MR. HOOD:  This is a Freeport exhibit,

           12  and I'll get you the number.

           13                 Is this it?

           14                 MS. KLOPATEK:  Uh-huh.

           15                 Thank you.

           16                 MR. SLADE:  What's the exhibit number?

           17                 MR. HOOD:  I'll get it.

           18                 THE WITNESS:  You said 3-1?

           19  BY MS. KLOPATEK:

           20      Q.    Uh-huh.

           21            If you could please read the second sentence

           22  on that first paragraph?

           23                 MS. HERNBRODE:  Can you wait just a

           24  moment until we have the exhibit number so that I can

           25  also follow along?
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            1                 THE WITNESS:  While they're getting

            2  that, you said the second sentence of the first

            3  paragraph?

            4                 MR. HOOD:  Freeport 6, I believe.

            5                 MR. BREEDLOVE:  Pardon me, what number?

            6                 MR. HOOD:  I believe it's Freeport 6.

            7                 THE WITNESS:  You said the second

            8  sentence, first paragraph?

            9  BY MS. KLOPATEK:

           10      Q.    Uh-huh.

           11      A.    The one that begins with "The approach"?

           12      Q.    Yes, please.

           13                 MR. HOOD:  It's Freeport 5.  Freeport 5.

           14                 MR. BREEDLOVE:  Do you know which number

           15  from the Commission?

           16                 MS. HERNBRODE:  Looks like it's XO23.

           17                 MR. BREEDLOVE:  Thank you.

           18                 MS. HERNBRODE:  I have it.  Thank you.

           19                 CHAIRMAN NOBLE:  Is the reporter

           20  confident that she has it properly identified?

           21                 MS. HERNBRODE:  What would be the page

           22  number, again?  I'm sorry.

           23                 MS. KLOPATEK:  3-1.

           24                 Are we set?

           25                 MR. MORIARTY:  Everybody ready?
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            1                 THE WITNESS:  The sentence begins "The

            2  approach involves a multilevel screening process of

            3  increasing refinement designed to identify watercourses

            4  least likely to meet the statutory and legal

            5  definitions of navigability," end of sentence.

            6  BY DR. KLOPATEK:

            7      Q.    My question to you, sir, did you follow this

            8  rigorous screening process for the Verde River?

            9      A.    No.

           10            This was a report on small and minor

           11  watercourses.

           12      Q.    Just --

           13      A.    So the Verde River hadn't been addressed

           14  separately.

           15      Q.    That's fine.  I'm just wondering on your

           16  rivers.

           17            I would like to go ahead to go to your --

           18      A.    I'm sorry.  Let me just clarify.  Did you say

           19  did we follow this small and watercourse procedure, or

           20  did we follow a rigorous procedure?

           21      Q.    This rigorous procedure that you followed

           22  here.

           23      A.    Okay.  No, the Verde River was done outside

           24  of this process.  It had been done already.

           25      Q.    Thank you.
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            1            I would like to turn to Page 159 from your

            2  presentation from yesterday, please.  Slide 159.

            3            I just have a couple questions on this slide.

            4  In regard to the gaging stations on the left-hand side,

            5  could you let me know or let us know why you chose

            6  these particular gaging stations?

            7      A.    They were US -- yes.  The reason we chose

            8  these gaging stations is that they were USGS gaging

            9  stations.  They had relatively long-term records.  The

           10  data were available.  And in the case of the McDowell

           11  one, we were using the records prior to the dams.

           12                 DR. KLOPATEK:  May I approach?

           13                 CHAIRMAN NOBLE:  Yes.

           14                 MS. HERNBRODE:  Is this an exhibit?

           15                 DR. KLOPATEK:  This is an exhibit that

           16  we are going to be entering into our brief.  It's a --

           17  BY DR. KLOPATEK:

           18      Q.    This is Fort McDowell 1.

           19            Would you say this is an adequate

           20  representation of all of the gaging stations along the

           21  Verde River?

           22      A.    And by this, you're referring to the first

           23  page, the second page, or the whole thing?

           24      Q.    The second page, which has the Verde River

           25  basin.
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            1      A.    Yeah, I see that that list also extends to

            2  the third page of what you've given, which isn't

            3  paginated, but the top of the page references the

            4  Tangle Creek gage.

            5            Yeah, I think those are all the currently

            6  active gages as of the date of whenever this was

            7  printed.

            8      Q.    This was printed last night at midnight.

            9            Did you use the information here, and did you

           10  go ahead when -- when you received this data, could you

           11  explain how you used this data, just briefly, and why

           12  you presented this data?

           13      A.    Okay, you said this data here, and you're --

           14      Q.    This data in terms of this chart.

           15      A.    Okay, so we're back on Slide 159.

           16      Q.    159.

           17      A.    How did I use this data or --

           18      Q.    What was the purpose of this slide, of this

           19  data?

           20      A.    Was to try to give a representative flow data

           21  for the Verde River.

           22      Q.    And I want to discuss for a minute about you

           23  used the data that's on Page 159 to go ahead then on

           24  Page 160, which is the next slide, you used the data

           25  from that chart to go ahead to make this graphic; is
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            1  that correct?

            2      A.    No.

            3      Q.    Where did you -- how did you use to get this

            4  graphic?

            5      A.    Those are -- when you say this graphic,

            6  you're referring to Slide 160.

            7      Q.    160.

            8      A.    And the graph on Slide 160 is a plot of the

            9  monthly average flow rates as reported at the five

           10  gaging stations that are listed there.

           11      Q.    So the data, the raw data, that came from

           12  those gaging stations, from these five gaging stations,

           13  went to make the graphic in 160, on the one behind you.

           14      A.    So the data that were used to create the

           15  graphic on 160 were from, I believe, Pope, et al.

           16  That's a USGS Water Resources Investigation Report

           17  that's cited in our documents.  That's just a

           18  publication by the U.S. Geological Survey or it's -- I

           19  think it's like Summary of Gage Data or some such

           20  title, something like that.

           21      Q.    So the data represented on Slide 159 is not

           22  represented on Slide 160?

           23      A.    On Slide 159, what you see there are the

           24  titles of the gages; the segment that they correspond

           25  to, which, of course, as we've already discussed, is
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            1  off by one; the average annual flow rate; the median or

            2  Q50, as Mr. Hood was referring to it yesterday,

            3  discharge; and the Q90 flow rate; as well as the gage

            4  period for which those data represent.

            5            That's average annual, median, 90 percent.

            6  Some people like to think of it as a proxy for base

            7  flow.

            8            On the next one, on 160, those are monthly

            9  data.  On 159 there are no monthly data showed there.

           10  So I'm just parsing the data in two different ways.

           11      Q.    But the data originally came from the gaging

           12  stations listed on 159, on Slide 159.  The gaging

           13  stations from Paulden to McDowell that you have listed

           14  were generated to make Slide 160?

           15      A.    Yes.

           16      Q.    Yes.

           17      A.    That's all USGS data.  Is that what you're

           18  asking me?

           19      Q.    Yes.

           20                 COMMISSIONER ALLEN:  Pardon me.  I have

           21  a question.

           22                 Did you not sometime in the past say

           23  that the flow rate was at the 10 percent level, not the

           24  90 percent level?

           25                 THE WITNESS:  Yeah, I get those confused
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            1  quite often, as I mentioned the other day, Commissioner

            2  Allen.  Excuse me for not addressing you properly.

            3                 Yeah, I get those backwards.  And I went

            4  back that night and I checked, and consistently through

            5  the report we're calling the Q90 the base flow and the

            6  Q10 the higher flow.

            7                 So I had confused myself once again.

            8  Sorry if I passed my confusion along.

            9                 COMMISSIONER ALLEN:  Okay.

           10  BY DR. KLOPATEK:

           11      Q.    On Slide 159, if we could look on the

           12  right-hand side, in the gaging periods, there are

           13  significant gaps in data; would you agree, yes or no,

           14  in terms of the dates?

           15      A.    There are chronological gaps in when the data

           16  were collected, yes.

           17                 DR. KLOPATEK:  May I approach?

           18                 CHAIRMAN NOBLE:  Yes.

           19                 MS. HERNBRODE:  Is this another new

           20  exhibit?

           21                 DR. KLOPATEK:  This is another new

           22  exhibit, Fort McDowell 2, which we'll be going ahead

           23  and presenting as evidence in our brief.

           24  BY DR. KLOPATEK:

           25      Q.    Well, from your Slide 159, based on your gage
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            1  record, on the information I just handed you, which

            2  goes from Paulden to McDowell, I followed the line of

            3  thought between Paulden and McDowell and put from 1889

            4  to 2015 a record of where data exists.

            5      A.    That wasn't a question.

            6      Q.    But that's what I put before you.  Do you

            7  agree?

            8      A.    Only you can testify as to what you did.

            9  I'm --

           10      Q.    Can you see that that's what this represents;

           11  that they are based on your gage period in the slide --

           12      A.    This is your technical analysis that you're

           13  asking me questions about that you just handed to me.

           14      Q.    No, this just is from the gaging period, I've

           15  transferred over your data into this table, into this

           16  graphic.

           17      A.    And you're saying this is -- the lines

           18  represent the gaps?

           19      Q.    The lines represent the times of which the

           20  gaging stations are recorded on your table on 159 as

           21  the year period --

           22      A.    From my quick review, they appear to be.  I'm

           23  having trouble with the color separation here.  They

           24  seem about right, yeah, I think.  Yeah, okay.

           25      Q.    Do you agree that over a centennial period of
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            1  the recorded history for streamflow, that decadal

            2  events that would occur over, say, definitely, a

            3  ten-year period, a major event, would have an impact on

            4  streamflow?

            5      A.    The question you asked me is would a decadal

            6  event --

            7      Q.    Something that occurred over a ten-year

            8  period.

            9      A.    And by a decadal event, so you're talking

           10  about a fluctuation in climate that would influence

           11  streamflow on a decadal scale, is that what you're

           12  asking me?

           13      Q.    Over, say, a period of a hundred years, would

           14  you say a decadal event, something that happened over a

           15  ten-year period, a major event that occurred over a

           16  ten-year period, would that influence or have an

           17  influence over findings of streamflow?

           18      A.    Wow, that's a difficult question.  I mean I

           19  understand what decadal cycles are and decadal analysis

           20  and whatnot, but you're saying an event as it relates

           21  to streamflow.

           22            I'm not aware of any 10-year events.  But I

           23  am aware of 10-year cycles in climate.  And if I

           24  think -- I'm trying to help answer this question and

           25  move us along here, but there are cycles that are on
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            1  decadal scales, which may or may not be 10 years.

            2  They're just -- you're talking about a longer term than

            3  an annual fluctuation and not as long as a centennial

            4  or millennial scale.

            5            So, yeah, there are periods of time where

            6  there are higher and lower flow over the course of

            7  time, yeah.

            8      Q.    So going back to this graphic that I just

            9  handed you, how is the 1950s represented, the drought

           10  period from the 1950s and the drought period that we're

           11  currently under, represented in this graphic?

           12      A.    First of all, let me point out that I didn't

           13  select these time periods.

           14      Q.    I know.

           15      A.    These are the data sets that the USGS has

           16  collected.  These are the data that are available.

           17      Q.    I realize that.

           18      A.    If I were king of the world, I would have

           19  made the USGS start back in the 1700s and they would

           20  have collected every day perfectly, but that's just not

           21  what exists.  So this is what exists.

           22            So to your question as to what is in the

           23  '50s, looks to me like the Tangle Creek gage had some

           24  data around the '50s.  But I think there would be some

           25  others who would quibble about your definition of when
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            1  droughts occurred.  But to your direct question, the

            2  1950s on your graph here, as you've portrayed it, looks

            3  like Tangle Creek has data.  And that may be the only

            4  one.

            5      Q.    So certainly not representative of what

            6  happened over the entire Verde River?

            7      A.    Oh, I would disagree.  I would say that these

            8  are pretty representative of what happened over the --

            9      Q.    1950s?

           10      A.    Of the 1950s, if we were doing an analysis of

           11  what the 1950s looked like, we would rely solely, I

           12  guess, on the Tangle Creek data and perhaps other

           13  sources, like tree rings and things like that.

           14                 DR. KLOPATEK:  May I approach?

           15                 CHAIRMAN NOBLE:  Yes.

           16                 DR. KLOPATEK:  This is Fort McDowell

           17  evidence to be entered in as No. 3.

           18                 CHAIRMAN NOBLE:  Are these numbered?

           19                 DR. KLOPATEK:  It would be Fort

           20  McDowell 4.

           21                 CHAIRMAN NOBLE:  3?

           22                 DR. KLOPATEK:  3 and 4.

           23                 MR. HELM:  Could we have the number that

           24  you're using, Counsel?

           25                 CHAIRMAN NOBLE:  Which number do you
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            1  want on the black one?

            2                 DR. KLOPATEK:  Fort McDowell 3 and 4.

            3  The black cycle map will be 3.

            4                 CHAIRMAN NOBLE:  And the red will be 4.

            5                 DR. KLOPATEK:  Will be 4.

            6                 CHAIRMAN NOBLE:  Thank you.

            7  BY DR. KLOPATEK:

            8      Q.    If I can call your attention to the USGS

            9  gaging station Verde River near Clarkdale; also, Verde

           10  River near Camp Verde.

           11      A.    You didn't give me -- oh, you did, on the

           12  back.  Sorry.

           13            Clarkdale and Camp Verde?

           14      Q.    Yes.

           15            How is the data gap represented?

           16      A.    The data gap that you just gave me

           17  represented -- how is it represented?

           18            The data gap is represented as a data gap.

           19  There's a squiggly line that show the annual

           20  fluctuation during the periods of record, which on the

           21  Camp Verde gage appear to end around the mid 1940s and

           22  pick up again after 1988 on the Camp Verde gage, and on

           23  the Clarkdale gage the data end, it looks like, around

           24  1920 or so and pick up again after 1964.

           25      Q.    Okay.  If you could go ahead and turn to your
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            1  Slide 160.  How do you account for data gaps in this

            2  analysis?

            3      A.    I think I've answered this question already,

            4  and I've told you that these are the data as published

            5  by the USGS.

            6      Q.    But where do you reference, within this

            7  document, in regard to this particular diagram, that

            8  there is data gaps?

            9      A.    Well, in the report that this is the update

           10  for, that we've talked about quite a bit, in the

           11  hydrology chapter, which I think is Chapter 7, it

           12  discusses the source of the data; and as you yourself

           13  have pointed out on Slide 159, in the last column

           14  there, it tells you the period of the gages.

           15      Q.    But where on this graphic do you specifically

           16  have a sentence in regard to the data gaps in regard to

           17  the table that's on -- or excuse me, the figure?

           18      A.    Do you see a sentence there?  I don't have

           19  one.  I mean --

           20      Q.    That's my point, sir.

           21            If you can go ahead and look for the Verde

           22  River Basin Tangle Creek, I would just like you to go

           23  ahead and I would like you to read on the very bottom

           24  of that graphic what the red line means.

           25      A.    Estimated mean -- daily mean discharge.
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            1      Q.    What is the difference between the red versus

            2  the blue data?

            3      A.    According to this, it says it's estimated

            4  versus what's called the daily mean discharge.

            5      Q.    So one is recorded and one is estimated?

            6      A.    Yes.  And I'm not sure exactly what the

            7  context of the estimated means.

            8      Q.    But this was in -- this gaging station was in

            9  your table?

           10      A.    This gaging station was in my table, yes.

           11      Q.    Thank you.

           12                 DR. KLOPATEK:  That's all I have at this

           13  time.

           14                 MR. MORIARTY:  And that's all Fort

           15  McDowell has.

           16                 CHAIRMAN NOBLE:  Are there any other

           17  questions for Mr. Fuller?

           18                 Yes, Mr. Helm.

           19                 MR. HELM:  Just a couple.

           20

           21                    CROSS-EXAMINATION

           22  BY MR. HELM:

           23      Q.    Good morning, Mr. Fuller.

           24            I'll try to make this short and sweet.  I

           25  have what are really just two questions, I think, but I
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            1  always like to protect myself by saying a few.

            2            The first question is that your -- based on

            3  your testimony here, the work you've done over the last

            4  25, 30 years on this river in these proceedings and the

            5  work that the other experts did that you're here

            6  testifying about, to shorten up the string of expertise

            7  that needs to come before us, is there any doubt in

            8  your mind that the five segments that you have

            9  classified in your work are susceptible -- were

           10  susceptible to navigation on or about the date of

           11  statehood, State of Arizona?

           12      A.    No.

           13      Q.    The same question with respect to actual

           14  navigation.  Is there any doubt in your mind that on or

           15  around the date of statehood, the Verde River had been

           16  navigated, as that term is used in the court cases that

           17  you have read that are applicable to these hearings?

           18      A.    I would say for Segments 2 through 5, I have

           19  absolutely no doubt.  We don't have any recorded

           20  historical documentation of downstream or stream

           21  navigation in Segment 1.

           22                 MR. HELM:  Thank you.  That's all I

           23  have.

           24                 CHAIRMAN NOBLE:  Any other questions?

           25                 Commissioners?
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            1                 (No response.)

            2                 MS. HERNBRODE:  We do have some

            3  redirect, but I would like about five minutes with my

            4  witness to see if I can cut that back, when you're

            5  ready for that.

            6                 CHAIRMAN NOBLE:  All right.  You need a

            7  break of five minutes, is that what I understood?

            8                 MS. HERNBRODE:  I would love a break of

            9  five minutes to just consult with Jon about whether I

           10  need to ask him a few things.

           11                 COMMISSIONER HORTON:  Mr. Chairman?

           12                 Would you repeat that last statement

           13  about Segments 3 through 5?  Did you say it was

           14  navigable or was not?

           15                 THE WITNESS:  Oh, I believe that

           16  Segments 1 through 5 are navigable.  The latter

           17  question -- did you want the latter question or the

           18  first question?

           19                 COMMISSIONER HORTON:  Both.

           20                 THE WITNESS:  Okay.  The latter question

           21  he asked me regarding actual historical navigation in

           22  those same segments; and I said that we have historical

           23  documentation of trips that occurred in Segments 2

           24  through 5, but not in 1.  We have some accounts of some

           25  kinds of boating in Segment 1, but not downriver
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            1  boating.

            2                 COMMISSIONER HORTON:  Thank you.

            3                 CHAIRMAN NOBLE:  Okay.  We'll take a

            4  five-minute break.

            5                 (A recess was taken from 9:35 a.m. to

            6  9:44 a.m.)

            7                 CHAIRMAN NOBLE:  Let the record reflect

            8  the presence of the three Commissioners.

            9                 Ms. Hernbrode, you have taken on the

           10  appearance of Mark McGinnis.

           11                 MR. MCGINNIS:  She's gone way downhill

           12  over the break, hasn't she?

           13                 CHAIRMAN NOBLE:  The ghost of Christmas

           14  past.

           15                 Mr. McGinnis, we understand you might

           16  have a few more questions for Mr. Fuller.

           17                 MR. MCGINNIS:  Hopefully just one, to

           18  follow up on one of the questions Mr. Helm asked.

           19                 CHAIRMAN NOBLE:  Please go forth.

           20

           21                 FURTHER CROSS-EXAMINATION

           22  BY MR. MCGINNIS:

           23      Q.    Mr. Fuller, it was my understanding Mr. Helm

           24  just asked you whether you had any doubt whatsoever

           25  whether the Verde River was susceptible to navigation
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            1  on the date of statehood.  Is that the way you

            2  understood his question?

            3      A.    No, I don't recall him saying the date of

            4  statehood, but maybe -- here he is standing up.  Maybe

            5  he can clarify.

            6                 MR. HELM:  That wasn't my question.  I

            7  asked the date of statehood or around the time of

            8  statehood.

            9                 MR. MCGINNIS:  Okay.  That wasn't -- I'm

           10  asking the witness a question.

           11  BY MR. MCGINNIS:

           12      Q.    So what was your understanding of his

           13  question?

           14      A.    I understood it to be as of the time of

           15  statehood.

           16      Q.    So is it your opinion, as you sit here today,

           17  that the river was navigable on February 14th, 1912?

           18      A.    Yeah, I would believe so, yeah.

           19      Q.    Do you have any data whatsoever about flows

           20  on February 14th, 1912?

           21      A.    I would have to go back and look through the

           22  report one way or the other; but I know that there are

           23  probably parts of the river that don't have flow data

           24  on that date, again.  But it may or may not.  I'll go

           25  back and look through the report, if you like.  It's
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            1  right here.

            2      Q.    And Mr. Helm's question related to every

            3  segment, right?

            4      A.    Segments 1 through 5, I believe.

            5      Q.    2 through 5, I think.

            6      A.    He said --

            7      Q.    No, 1 through 5.

            8      A.    Yes.

            9      Q.    Okay.  So do you have an opinion, as you sit

           10  here today, to a reasonable degree of scientific

           11  certainty, that every segment of the Verde River,

           12  1 through 5, was navigable on February 14th, 1912?

           13      A.    Yes, I do.

           14      Q.    And what's the basis for that opinion?

           15      A.    Oh, my goodness.

           16      Q.    On that day.

           17      A.    On that day?  Oh, just expectations of what

           18  Februarys typically looked like.

           19      Q.    So if your report back in 2003 said that

           20  February 1912 had flows well below the long-term

           21  average rates, would that affect your opinion?

           22      A.    No.

           23                 MR. MCGINNIS:  Okay.  Thank you.  That's

           24  all I had.

           25                 CHAIRMAN NOBLE:  Oh, you're looking more
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            1  like your old self.

            2                 MS. HERNBRODE:  Well, thank you,

            3  Mr. Chairman.

            4                 CHAIRMAN NOBLE:  Your young self, I

            5  should say.  I'll get myself in real trouble.

            6                 MS. HERNBRODE:  I feel like I'm getting

            7  older every day up here.

            8                 COMMISSIONER ALLEN:  So do we.

            9                 CHAIRMAN NOBLE:  No, let's correct the

           10  record.  We do not feel like you're getting older every

           11  day.

           12                 MS. HERNBRODE:  You've been married a

           13  long time, Mr. Chairman, haven't you?

           14                 All right, well, I'm going to try to get

           15  this done before you get too much older,

           16  Mr. Commissioners.

           17

           18                   REDIRECT EXAMINATION

           19  BY MS. HERNBRODE:

           20      Q.    Joy Hernbrode for the State of Arizona,

           21  again.

           22            Hello, Jon.

           23      A.    Hello, Ms. Hernbrode.

           24      Q.    You can call me Joy.  All right, we meet

           25  again.  I just have a few questions.  Hopefully we will
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            1  get through them fairly quickly.

            2            When you do a trip on the Verde, how many

            3  miles per day do you do?

            4      A.    It depends on what my objectives are.  Like

            5  sometimes I'll take a group of people out and we'll do

            6  what we call a Verde Daily from the White Bridge down

            7  to Beasley, which is about 10 miles.  And that's just

            8  the -- that's the distance because that's where I

            9  shuttle.

           10            If I'm doing a through trip, I plan on doing

           11  at least 20 miles a day.  I've done more than that.

           12  I've done Perkinsville to Sycamore, past Sycamore

           13  Canyon in a single day.  I've done Childs to Sheep's

           14  Bridge, which is about 35 miles, I believe, somewhere

           15  in that neighborhood, in a day.

           16            So I tend to get up in the morning, eat

           17  breakfast, and paddle.

           18            Most people out on the river, I find, are

           19  taking their time and they go shorter.  And they read

           20  the guides, and the guides talk about, well, you should

           21  plan on X number of miles a day, and I think the

           22  assumption there is that they're going to have a

           23  leisurely breakfast and sit around and warm up and have

           24  a long lunch and go for a side hike and things like

           25  that.
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            1      Q.    You've boated with Don Farmer?

            2      A.    I have.

            3      Q.    He likes to do those kind of take your time

            4  trips?

            5      A.    He does.

            6      Q.    He whines a little bit about boating with

            7  you.

            8      A.    Yes.  He thinks I'm missing the point.

            9      Q.    Yeah, right.

           10            Mark asked you a lot of questions about your

           11  opinion on Segment 0-B, and I think the implication

           12  from those was that you somehow changed your opinion as

           13  a result of SRP's briefs or the other briefs on the

           14  Gila.

           15            So I'm just going to ask you straight out,

           16  was the reason you thought 0-B was a little more

           17  navigable between your earlier PowerPoint and your

           18  PowerPoint you presented this week because of those

           19  briefs or some other reason?

           20      A.    Some other reason.  It was definitely not

           21  because of the briefs.

           22      Q.    What was it?

           23      A.    I went out there.

           24      Q.    You field-checked your work?

           25      A.    I did, yeah.
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            1      Q.    All right.

            2      A.    And I saw something different than I had seen

            3  in the guides and whatnot.

            4      Q.    And that was?

            5      A.    Particularly the Williams Guide.  He talks

            6  about dragging and, you know, the obstacles and

            7  whatnot.  And when I got out there, I was very

            8  pleasantly surprised.  It was an easy paddle.

            9      Q.    Didn't cause you to determine that the river

           10  was navigable, but it caused you to think there were

           11  more times of year that you could get a boat down it?

           12      A.    Yeah, there are other factors involved, yeah.

           13      Q.    All right.  Okay, I'm going to ask you to try

           14  to pull up my first slide there.  As opposed to making

           15  some copies, I am -- I know we're trying to be exact

           16  here.  So this is out of the Gila transcript, which I

           17  recognize is not in evidence, but Mr. McGinnis read you

           18  some portions of this, and --

           19                 MR. MCGINNIS:  I don't think that's

           20  correct, but I don't have any problem with that.

           21                 MS. HERNBRODE:  Okay.  I'm sorry.  You

           22  read some portions and asked him about it.

           23                 MR. MCGINNIS:  I don't recall reading

           24  any portions of the Gila transcript, and I don't think

           25  I have it with me.
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            1  BY MS. HERNBRODE:

            2      Q.    Okay.  I apologize then.  I was having a

            3  moment where I was wishing I was drinking more water or

            4  something.

            5            So you were asked some questions in the Gila

            6  River about your standard in terms of boating, and this

            7  is Page 360 from the Gila transcript for those who want

            8  to look it up later.

            9            Did you ever say that your standard for

           10  navigability is that you can get a boat down it?

           11      A.    I believe I said that that was informative

           12  for me, but that was not my sole standard, no.

           13      Q.    Okay.  You can get rid of that one.

           14            There's been some discussion about inflatable

           15  kayaks drawing less water than canoes and about hearing

           16  canoes scraping over the rocks.

           17            Do you have a different opinion about the

           18  draw of these two boats?

           19      A.    I do, yeah.  And that kind of surprised me.

           20  I think it was Mr. Lynch who was testifying on that on

           21  Monday.

           22            My experience is completely different with

           23  that.  I've done a number of canoe trips where some of

           24  the paddlers were in inflatable kayaks or IKs or

           25  duckies, and I would say routinely the canoes have much
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            1  less problem.  It's a much faster boat.  I'm always at

            2  the bottom waiting, and they get stuck on things that I

            3  go through with no problem at all.  My experience is

            4  that the duckies draw more and they're stickier on the

            5  rocks.  So that's just been my experience.

            6            In fact, I have had discussions specifically

            7  about the Verde River.  Some friends of mine had done

            8  the Beasley to Gap Creek run, and they had done it at,

            9  I think, 390 and said, oh, it was terrible, and we were

           10  dragging, we were dragging all the time.  And I

           11  thought, well, boy, that doesn't sound very good at

           12  all.  And I went out there at 190 in a canoe and had no

           13  trouble whatsoever.

           14            So I think it goes to paddling skill, but,

           15  also, to the type of boat.  Canoes are just much lower

           16  draft, easier to get down a river.

           17      Q.    You've had an IK follow you on the exact same

           18  path or you follow an IK where the IK got hung up and

           19  you didn't?

           20      A.    Always.

           21      Q.    But you would agree that if you were going to

           22  run a commercial operation where you were putting

           23  people with no experience in it, IKs are pretty

           24  indestructible and foolproof?

           25      A.    Yeah, you would be surprised what fools can
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            1  destroy; but, yes, that is the boat for beginners.

            2  That they're harder to fall out of; they're easier to

            3  get back into.

            4      Q.    We have had some discussion about the various

            5  boating guides and the location of various rapids.

            6  Rapids change over time, right?

            7      A.    Yes, they do.

            8      Q.    Some go away and some show up?

            9      A.    Yes.

           10      Q.    So it's fair to say that there were likely

           11  rapids on the Verde, and they were likely similar to

           12  the rapids we see today during historic times, although

           13  possibly not in the same exact locations?

           14      A.    Well, I would say that if we had a time

           15  machine and we went back to 1912, we would see most of

           16  the rapids that we see today, but not all.  And there

           17  might be some that we would go around a bend expecting

           18  to see one and it wouldn't be there, and we would come

           19  around a bend not expecting to see one and there might

           20  be one.

           21            But rapids form in particular locations for

           22  geologic and hydraulic reasons, so there are reasons

           23  that they're there; but they do change.

           24      Q.    We're not arguing.  The Verde Falls would

           25  still be there?
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            1      A.    Yes, and the Verde Falls is a

            2  bedrock-controlled rapid.

            3      Q.    And in its ordinary and natural condition, of

            4  course, there wouldn't be the hazards created by man,

            5  the dams and stuff?

            6      A.    That's true.

            7      Q.    You knew Mr. Slingluff?

            8      A.    I did.

            9      Q.    Did you ever talk to him about canoes?

           10      A.    I did.

           11      Q.    Coleman canoes?

           12      A.    I did.

           13      Q.    What did he say?

           14      A.    I met Mr. Slingluff in the process of doing

           15  the work the first time around on the Verde.  He was

           16  one of the witnesses and one of the people we talked

           17  to, because he had written the Verde River Guide, so I

           18  was interested in finding out from him.  That was prior

           19  to any of my through trips on the Verde; you know, what

           20  it was like.

           21            And so we sat down and talked, and I was

           22  renewing my interest in canoeing from when I grew up.

           23  And so I said, Jim, I'm thinking about buying a canoe

           24  and I've been looking in catalogs and whatnot.  This is

           25  not much internet at that time.
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            1            So I said, you know, canoes are kind of

            2  expensive.  The ones I'm seeing, the good ones look

            3  like they're $1,100, $1,500 and up.

            4            And he said, buy a Coleman, Jon.

            5            And I said, but Colemans are not good canoes.

            6  You know, they have a keel down the middle of them.

            7  They have this aluminum shaft in the bottom.

            8            And he goes, Jon, the Coleman canoes, you can

            9  buy the whole setup for 300 bucks.  Try it.  If you

           10  don't like it, you can sell it used for 300 bucks.  You

           11  buy an expensive canoe, a nice canoe for 1,500 bucks,

           12  you try it, you don't like it, you can sell it for 300

           13  bucks.

           14            So I took his advice and I bought a Coleman,

           15  and I took it on the Verde and I took it on the Gila,

           16  and he was right.  They're a not particularly graceful

           17  craft.  They're tough to turn.  They're not so bad for

           18  going straight.  They have big and wide and flat bombs

           19  with a keel, and so they're nice for sitting in the

           20  lake, and they don't tip when you get tipsy, I think is

           21  one of their appeals.  Not so much for me, but for

           22  some.  But not very graceful.

           23            Got into a nicely designed boat, and it made

           24  a world of difference.  So, but that was my discussions

           25  with Jim Slingluff about canoes.
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            1      Q.    And those two designs of canoes, the lake

            2  canoe and the river canoe, those designs have been

            3  around since well before Arizona statehood?

            4      A.    Oh, yeah.  Yeah.  If you read the history of

            5  canoes, canoes vary in shape and geometry and materials

            6  in different areas.

            7            So, you know, back in the Northeast, where

            8  you have birch bark canoes, the birch bark canoe people

            9  can tell which tribe made which, and they made their

           10  particular styles to suit their particular rivers; you

           11  know, how shallow they were and how rocky they were,

           12  whether they were needing to do a lot of fast water or

           13  slow water.

           14            That's the nature of canoe design, is you

           15  have a particular river or use you want to use, and you

           16  modify it to fit that use.

           17      Q.    Mr. Slingluff testified before this

           18  Commission last round of hearings, did he not?

           19      A.    I think it was the first round of hearings.

           20  I don't -- did he come to the -- yeah.  Okay, 2005 he

           21  was there?  All right.

           22      Q.    I won't ask you any more questions about

           23  that.

           24            So by 1912, was the canoe an outdated mode of

           25  transportation for commerce?
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            1      A.    Oh, no.  Canoes were still used.

            2      Q.    How do you know?

            3      A.    I used them.

            4      Q.    Were they advertised for commercial use in

            5  hunter-trader-trapper magazines in 1912?

            6      A.    Yes.  We submitted a bunch of evidence in

            7  conjunction with our boating report that's currently in

            8  evidence.  In 1912 there were -- in those magazines for

            9  trappers and hunters and explorers and whatnot, they

           10  describe these low-draft boats, and this is where you

           11  can get to areas in shallow water, and they're

           12  specifically designed for those purposes, yeah; and

           13  they were available via Sears and Wards and whatnot.

           14      Q.    And Mark asked you a bunch of questions about

           15  decades and uses of canoes and stuff like that.  Was

           16  there a commercial trip using a flatboat on the Verde

           17  in the 1930s?

           18      A.    Yes, there was.

           19      Q.    And were there likely other commercial uses

           20  of the river up -- or were there other commercial uses

           21  of the river up to the date of statehood?

           22      A.    Yes.

           23      Q.    Okay.  Mark asked you about something that

           24  you didn't think you had a chance to completely answer,

           25  and that was why you said the river was braided before
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            1  and not now.  So let's get the complete answer.

            2            You said before the river was braided.

            3  You're saying it's not braided now.  Why is that?

            4      A.    Oh.  I can't imagine when I said the Verde

            5  River was braided.  No, we have historical -- in the

            6  past in navigability reports we would make comments

            7  about the river corridor being braided.  And, yeah,

            8  thank you for reminding me about this.

            9            And so why did we change our mind.  We never

           10  really changed our mind.  So it was a question of, what

           11  was going on is I'm a flood geomorphologist.  I think

           12  about the river corridor as a whole.  So when we

           13  describe the river corridor, we're just making this

           14  general description of here's what the river looked

           15  like.

           16            It never really occurred to us that somebody

           17  would say, oh, well, they said the river was braided,

           18  and then make the next step and say, well, braided

           19  rivers can't be navigated.

           20            So that's just not the case.  First of all,

           21  that braided rivers can be navigated, and we had lots

           22  of testimony on that, as a matter of fact.

           23            So we felt like because that kept coming up

           24  and up and up, the braided river thing, over and over

           25  again, that we needed to clarify, first of all, what we
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            1  said.  And what we said was that there's this

            2  compound -- that when we talked about the braided

            3  river, we're talking about the compound channel; and

            4  that's why in the presentations that I've given I've

            5  tried to clarify that, what we meant, what we mean.

            6            So it's not a change of opinion.  It's just

            7  the description of the navigable channel as opposed to

            8  the river corridor.  That's the story there.

            9      Q.    Can you pull up your Slide 20?

           10            All right.  We had a long discussion about

           11  braiding in high flows and some pairing of these

           12  slides, which I don't want to pair the slides.

           13            Can you talk about the bankfull concept and

           14  braiding?

           15      A.    Yeah.  Bankfull concept is -- well, it's been

           16  around for a long time, and the concept is, is there's

           17  a discharge, a frequency of discharge that shapes the

           18  main channel.  And in recent years a lot of folks have

           19  decided to call this the bankfull discharge because

           20  it's about the point that the main part of the channel

           21  fills up with water, and it's because the water is in

           22  there most frequently, that's where most of the

           23  geomorphic work, if you will, gets done, the moving of

           24  water and sediment, so that kind of shapes the channel

           25  and that's where most of the waters convey.  That's
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            1  what the bankfull concept is.  Previously that went by

            2  other names, but that's basically the concept.

            3            Flows that go above bankfull are less

            4  important in shaping the geometry of that main channel.

            5  They don't occur very often and they don't last very

            6  long.

            7      Q.    In February, is the flow of the Verde likely

            8  to be outside of that bankfull area the whole month?

            9      A.    No.

           10      Q.    Couple days?

           11      A.    Yeah, more likely a couple of days; possibly,

           12  in some years, a couple of weeks.  It would be up for a

           13  short period of time and then back down.

           14      Q.    And so you might see braiding for that short

           15  couple of days to weeks?

           16      A.    When flow gets outside the main channel,

           17  you're more likely to see something that I would call

           18  consistently braided.  And then, again, I think as

           19  Commissioner Allen pointed out, so you get even higher

           20  flows, then everything becomes inundated and it no

           21  longer has a braided character.

           22      Q.    The range estimated -- and I'm not a

           23  hydrologist, so I hope I'm doing this right.

           24            The range estimated by the other experts for

           25  ordinary and natural conditions of the Verde is
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            1  somewhere, I think, in the 90 to 150 additional cfs

            2  range.  Is that enough water to change the channel

            3  pattern of the Verde from what we see today to a

            4  braided channel?

            5      A.    No.

            6      Q.    All right.  You were asked about the time

            7  period for susceptibility for navigation.  Basically,

            8  did you study how many days per year you would need to

            9  be able to navigate on the river in order to have a

           10  successful commercial business; and I think you

           11  answered no to that question.

           12            Did you look at how many days per year you

           13  can put a boat on the Verde?

           14      A.    Yes.

           15      Q.    And can we turn to some of those slides and

           16  run through that real quick?

           17      A.    Yes, we can.

           18            I think you recall that in each of the

           19  segments, I went through a summary of percent of time

           20  that's boatable by different types of boats, and I

           21  listed specifically canoes and flatboats.  And I don't

           22  know that we need to look at that for each of the

           23  segments.  This one happens to be in Segment 2, and the

           24  source of those data sets were from a combination of

           25  the rating curves and the hydrologic data.
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            1      Q.    So you kind of presented the information two

            2  ways; one in this percentage of time and number of days

            3  per year, and then I believe in a graph with the little

            4  boats on it?

            5      A.    Yeah, and that's what I was -- do you want to

            6  see that?  I'm looking for it right now, but I'm trying

            7  to remember which page it was on.  A really crack

            8  attorney would have had that for me.

            9      Q.    I recognize that, and I apologize for not

           10  being a really crack attorney.

           11            Nonetheless, most of the time the Verde is

           12  boatable by canoes and flatboats?

           13      A.    It's right there.

           14            Yes.  Oh, yes.  Yeah, and we heard that, and

           15  I think that's confirmed by the testimony that we heard

           16  earlier this week from Mr. Lynch and Mr. Farmer, who go

           17  out there and at base flow conditions, and that's been

           18  my own experience as well.

           19      Q.    Similarly, Mark asked you about a

           20  businessman's choice if three-quarters of the

           21  deliveries were successful.  Is that really the right

           22  question for navigability?

           23      A.    No.  I think there's a couple of things to

           24  add into that discussion there that he didn't

           25  specifically ask me about, so I didn't specifically
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            1  answer.

            2            So one is, you know, the three-quarters or

            3  whatever the percentage was based on the

            4  success/failure rate of the Verde here.

            5            So I think, first of all, you need to look at

            6  that in context and say, well, of the failures, maybe

            7  that's a separate discussion we want to have, is, you

            8  know, why did people fail.  And I would suggest that

            9  they failed because they picked the wrong boat, they

           10  were inexperienced.  And I think there were clues in

           11  the accounts that we have that will tell you that they

           12  were inexperienced.

           13            For instance, when I first read about the

           14  guys in the iron boats who said that they were going to

           15  go down from Camp Verde in iron boats in seven days and

           16  they were going to hunt and fish, I thought that's

           17  moving pretty fast and, really, iron boats in May?  I

           18  mean that's -- based on my experience in the river,

           19  that's not what I would have chosen to do.

           20            Similarly, the guys that crashed their boat

           21  somewhere along there and they walked barefooted into

           22  Mesa, you know, they made some rooky errors too to tell

           23  you that they didn't have much experience.  Like,

           24  number one, I think Don Farmer told us, you know, he

           25  always ties his stuff in.  And I think that's a general
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            1  rule when you're on the river; you tie the stuff that

            2  you don't want to lose in your boat.  I think one of

            3  the guides we looked at actually had that line in

            4  there.  I don't know if it's something Slingluff would

            5  say.

            6            And then just sitting barefoot in your boots,

            7  in your boat, that's just a classic no-no.  You never

            8  know when you need to jump out, and it's good to have

            9  protection on your feet.  So those guys shouldn't have

           10  had to walk barefoot.  So it tells you that they're not

           11  experienced boatmen; and the fact that not experienced

           12  people have some problems, maybe that's not the best

           13  measure of success.

           14            And I would point to the Day brothers, who

           15  seem to have done it annually, and, you know, their

           16  descriptions of the river don't have anything to do

           17  with hazards or anything.  They were just talking about

           18  the call of the river and the limpid waters and that it

           19  was a pleasant journey, and they planned to do it

           20  again.  So they were five for five.  That's a better

           21  success.

           22            But, again, I don't think that -- also, the

           23  question you asked me about, you know, if delivery were

           24  based on a lower percentage than a hundred percent,

           25  would you make that choice; and I don't think that's
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            1  really the navigability question.  It's, you know,

            2  could it be used, is it susceptible to be used, and was

            3  it used.  That's really the question, so...

            4      Q.    And if you're a commercial boater, you're

            5  going to -- or you need to run a commercial load on the

            6  river, you're going to talk to people and find out what

            7  the right kind of boat is, get somebody who has some

            8  experience on the river, maybe hire Mr. Day to take

            9  your first couple of trips down, teach you what he

           10  knows about it, and then run the river yourself?

           11      A.    Yeah, you know, I'm not in Mr. Day's head,

           12  but if I were in 1874 and I was looking at that river

           13  thinking, hey, you know what, I could trap beaver and

           14  go on down, I might make an exploratory trip down there

           15  and take a look and see what was there.

           16            And if not, I would build a boat that I

           17  thought was suitable for the conditions I had observed

           18  and give it a shot, and I would go slowly around the

           19  corners, all the kinds of things Don Farmer talked

           20  about; you know, take a more cautious approach to

           21  getting down the river and see what was there.

           22            The first descents down rivers are difficult.

           23  You don't know what's coming.  You read the Powell logs

           24  from Grand Canyon, you know, and they talk about we

           25  never knew if there was going to be a waterfall around
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            1  the corner.  So they tried to peer around the corners

            2  as best they could, and then you pucker up and go.

            3      Q.    All right.  So let's talk about those

            4  historical accounts, the failures.  And they start on

            5  127, your crack attorney is now willing to tell you.

            6            So we've got this raft capsizing.

            7      A.    Yes, we do.

            8      Q.    That would seem to be probably a failure?

            9      A.    Yes.

           10      Q.    Think they built a good raft?

           11      A.    It tells us very little, but the fact that it

           12  capsized tells us that it was not suited for their

           13  conditions that they were trying to negotiate; nor were

           14  they skilled at negotiating it.

           15            But I think it tells us that the other rafts

           16  made it across, and we don't hear more stories about

           17  rafts capsizing.  And so, like I say, that's the

           18  history of boating, is you -- and the history of

           19  engineering and a lot of things too.  You build

           20  something, it works, you keep using it.  When it fails,

           21  you've stressed it to its limits, you make a

           22  modification, and you go forward.

           23      Q.    All right.  The next one is on 130 for Major

           24  Spaulding, apparently stationed at Fort McDowell,

           25  boating down to Phoenix.
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            1      A.    Yeah, I wouldn't -- first of all, I wouldn't

            2  call this a failure on the Verde, and I wouldn't call

            3  it a boating failure either.

            4            As I think I mentioned in my presentation

            5  Monday, it's no more a failure of boating than getting

            6  shot in a road rage instance as an indication that the

            7  road's not drivable.  So it's more an indication of gun

            8  safety.  And even then, it was over a manmade obstacle.

            9  So in its ordinary and natural condition, they wouldn't

           10  have been making that portage anyway, so...

           11      Q.    Okay.  Next, Slide 131 is another raft.

           12      A.    Yeah, a railroad tie raft.  We talked about

           13  this one.  I don't know that I need to add much more to

           14  that.  But I'm not even sure this was on the Verde,

           15  so...

           16      Q.    All right.  And I think the next one is our

           17  fellows in the iron boats at 136.

           18      A.    Yeah, and I think we talked about this one

           19  this morning already.  It's the wrong boat, and clearly

           20  they weren't experienced enough to know what they had

           21  in front of them.

           22            My guess is, is that -- you know, this is now

           23  speculating here, so, you know, allow me to speculate.

           24  These guys were probably very familiar with Segment 2

           25  of the Verde River, and they thought, well, you know,
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            1  based on what I've seen there, I think an iron boat is

            2  exactly what I need.  And then they got on downstream

            3  and found out that maybe a slightly different boat

            4  would be better, or they just -- you know, that

            5  actually doesn't tell us why they got tired of dragging

            6  their boat over the rapids.

            7            So it may be what they realized was, hey,

            8  I've only got seven days off from work and I've got to

            9  get back to the mine and earn my living here or

           10  whatever they were doing, and said, you know, there's

           11  no way we're going to make it down there, and if we

           12  stop now, we can take -- the farmer can drag us back up

           13  to the camp or to our house, and we keep going and

           14  we're going to be out here for a couple of weeks and

           15  I'm going to lose my job.

           16            So I don't know, but who knows why they quit.

           17  But clearly dragging an iron boat over rocks could be

           18  tiresome, and it was going to take them more than seven

           19  days to get to Phoenix.

           20      Q.    Okay.  And so we do know some things about

           21  this.  Apparently, at least four people in the Verde

           22  Valley area thought -- looked at the Verde River and

           23  thought that thing looks navigable to me?

           24      A.    Yeah, and that would be based on what they

           25  normally would see, which would be Segment 2.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 4     12/18/2014
                                                                      894


            1      Q.    Okay.  The next one, 137, these are our four

            2  barefoot adventurers?

            3      A.    Yeah, and I just talked about those guys too.

            4  They made rooky mistakes, and we know that wooden boats

            5  had gone down there before, and, you know, we've heard

            6  testimony about people boating this reach and it not

            7  being particularly difficult.

            8      Q.    Okay.  And then 138, Stevens and Webber?

            9      A.    Yeah, couldn't make it past The Falls.  We

           10  don't know anything about their -- much more than that.

           11  So why they turned around, whether they just realized,

           12  they thought, well, if it all looks like this down

           13  there, you know, I don't want to do that every 20 feet

           14  or every 100, every time I turn around a bend.  So who

           15  knows what they knew about the river downstream.

           16      Q.    So the successful boaters, what did they do

           17  differently?

           18      A.    They were prepared.  They had the right boat.

           19  They likely -- well, certainly the Day brothers had

           20  boating experience by the time they get around to their

           21  fifth trip.  They planned for adequate time.

           22            Those are the main things, and those are a

           23  lot of the same kinds of things that you read in the

           24  guidebooks that Mr. Lynch and Mr. Farmer talked about;

           25  you know, be prepared, have the right kind of boat,


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 4     12/18/2014
                                                                      895


            1  manage your expectations and your time.

            2      Q.    I did want to talk to you about a little bit

            3  more something that interests me, and that's Dr. Palmer

            4  on Slide 135.  So this is a steel boat of some kind?

            5      A.    Yeah.

            6      Q.    Likely some sort of flatboat?

            7      A.    Doesn't say.  Typically, duck hunters like

            8  flat-bottomed boats.  They're a little more stable in

            9  the water.

           10      Q.    So they rented this boat from somebody?

           11      A.    Borrowed it, I think, yeah.

           12      Q.    Do you know how many times it takes for a

           13  horse to do something to learn to do it reliably on

           14  their own?

           15      A.    Probably less than me, but yeah.  I don't

           16  know, so to answer your question.

           17      Q.    All right.  But, likely, this was not this

           18  horse's first trip up with hauling the boat?

           19      A.    Probably not.

           20      Q.    All right.

           21      A.    The horse knew what to do.

           22      Q.    The horse knew what to do.

           23            Okay, let's talk about those two soldiers in

           24  a boat on 129.  I apologize.  I'm skipping all over the

           25  place.  I didn't stay up until midnight organizing this
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            1  like I told you I would.

            2            You were asked whether those two soldiers

            3  could have walked to this location 10 miles downriver,

            4  and you agreed that was possible.  Was it probable?

            5      A.    I think it was asked if they could have

            6  transported the boat some other way, but -- and I did

            7  answer, yes, that it was possible.  Sure, it's

            8  possible.

            9            But it's probably not -- it's not probable, I

           10  would say.  And I base that on a couple of things.

           11  Primarily, as we've heard, this part of Segment 2 is

           12  currently boated in low flow conditions throughout the

           13  summer, in its depleted condition, by small boats

           14  thousands of times per year.

           15            It seems like a lot of work to haul a boat

           16  downstream to go plopping in the water here.  It would

           17  seem like the normal thing to do, the easiest

           18  explanation for how they got there, is they took a boat

           19  downriver.  We know that it's boatable by this kind of

           20  boat.  So that's the probable reason.

           21            And, you know, if the folks who are saying

           22  there's no water in the Verde are correct, or that it's

           23  always really shallow, I can't imagine why soldiers

           24  would haul a boat down to a shallow river and then go

           25  sit in it.  That seems like not a very productive use
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            1  of soldier time.

            2      Q.    When we talk about all these accounts in your

            3  direct testimony, do you generally talk about what is

            4  possible, or do you try to testify about the most

            5  probable fact situation?

            6      A.    I try to testify to what's most probable.

            7      Q.    Even if it's not real helpful to us?

            8      A.    Well, we've presented a lot of information

            9  that's clearly not helpful to us.  We've got these

           10  accounts of failures, some of which we found recently.

           11  They weren't found in the original studies or in the

           12  updates or in any of the expert reports from the other

           13  side.

           14            For instance, those four guys in the iron

           15  boats.  You know, I told you the story about I think it

           16  was Dr. Littlefield who found the account, and then we

           17  did more research and found they, in fact, did launch

           18  and then didn't actually complete their journey.

           19            So we are trying to give you all of the data.

           20  I think that's been our approach for the last 22 years,

           21  is to hand you all of the data so that you can make the

           22  most informed decision possible.

           23      Q.    We also provided that one of the guys who

           24  walked barefoot into Mesa?

           25      A.    Oh, yeah, we did find that one too.
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            1      Q.    Although that does have some good stuff

            2  because they made it through some segments okay?

            3      A.    They did.

            4      Q.    Are the definitions in geomorphology really

            5  precise?

            6      A.    They're precise in the mind of each

            7  geomorphologist, and you put two geomorphologists in a

            8  room and you're going to get three opinions.  So, no,

            9  there's a fair amount of latitude.  Things like

           10  channels they try to describe, and even things like

           11  floodplain, and we occasionally talk past each other

           12  and quite often talk past a nontechnical audience.

           13      Q.    So when you're answering some of these

           14  questions, it's not that you're being evasive.  The

           15  definitions are just not that precise and, in some

           16  cases, not really well-suited for discussions of

           17  navigability?

           18      A.    I try very hard not to be evasive.  And,

           19  yeah, it's difficult.  I have an article about science

           20  and law that a professor at ASU gave me, a geography

           21  professor over there gave me, and it talks about some

           22  of the difficulty in trying to convey scientific

           23  concepts into a legal segment.

           24      Q.    Lawyers are not that helpful.

           25            You talked a lot about the Forest Service's
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            1  documents.  The Forest Service has several boating

            2  guides that they've published?

            3      A.    Yes.

            4      Q.    And they employ a river ranger?

            5      A.    They do.

            6      Q.    And they put in river access points?

            7      A.    Yes, they do.

            8      Q.    And they permit commercial operations on the

            9  Verde?

           10      A.    They do.

           11      Q.    So those would all seem to indicate

           12  navigability to you?

           13      A.    Yeah.  It was kind of odd hearing some of the

           14  discussion earlier in this week using a boating guide

           15  to try to argue for nonnavigability, and it seems like

           16  its whole point is to encourage boating.  But yeah.

           17  And I should also point out that the Forest Service has

           18  a kind of dog in the fight too.  They lease property in

           19  here, so they're not a neutral party to tidal

           20  navigability questions.

           21      Q.    Is there any quicksand on the Verde?

           22      A.    I've never seen any.

           23      Q.    Okay.

           24      A.    Or never stepped in any, I guess.

           25      Q.    You talked a little bit about the dams'
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            1  impact on sort of smoothing the flow, changing the flow

            2  pattern downstream of the dam.  Does a dam also have

            3  impact on the channel and vegetation?

            4      A.    Yeah.  I think we talked a little bit about

            5  this yesterday, because I remember some

            6  cross-examination about that.

            7            Typically, downstream of dams my experience

            8  has been is that there tend to be more strainers.

            9  We've lost some of the bigger floods or modified some

           10  of the bigger floods, moderated some of the bigger

           11  floods, made them smaller, and so that the strainers

           12  tend not to be cleaned out as often as they would

           13  naturally.  And that's very true if you compare boating

           14  the segment between Horseshoe and Bartlett to the

           15  segments upstream.  It's more strainery downstream.

           16      Q.    And the amount of water that's released from

           17  those dams, is that within what would have been the

           18  historic ordinary and natural?

           19      A.    Yeah, that's true.  So compared to the

           20  existing upstream flows coming into Horseshoe in the

           21  summertime, the releases are quite often higher; but

           22  compared to the median ordinary and natural flow rates,

           23  they're in that same range, so they're not unusual.

           24      Q.    Did cattle grazing make the Verde less marshy

           25  and more navigable?
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            1      A.    I would say cattle grazing made the areas

            2  around the Verde less marshy.  I doubt that it changed

            3  the navigability characteristics at all.

            4      Q.    So when people are talking about marshes on

            5  the Verde, where do you think those marshes were

            6  located?

            7      A.    Adjacent to the main channel, in the

            8  floodplain areas.

            9      Q.    How do you know?

           10      A.    Well, we know that they're -- some are still

           11  there.  They're spring-caused in some of the strips.

           12  And just from a scientific standpoint, it doesn't make

           13  sense that there was never a channel through Segment 2.

           14  You're asking me about where those marshes were.  You

           15  know, I think you could use some standard scientific

           16  equations to try to figure out, well, how much alluvium

           17  would there need to be and what would -- how much --

           18  what would the width and depth of it need to convey the

           19  kinds of flows that occur on the Verde without creating

           20  a channel; and it's physically impossible.

           21      Q.    You would have to have a big, wide, sandy or

           22  loamy area that you just don't have?

           23      A.    Well, there -- yeah.  Yes.  The simplest

           24  answer to that is yes.

           25      Q.    I have to try to dumb it down for me, so I'm
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            1  sorry.

            2            Did the removal of rocks and vegetation by

            3  humans make the Verde more navigable?

            4      A.    No.

            5      Q.    Did you boat the upper Verde before Mr. Lynch

            6  made any improvements to it for his commercial

            7  operation?

            8      A.    Yes.

            9      Q.    And if you were a commercial operator and you

           10  were needing to make the Verde easily boatable for

           11  every -- for novice boaters, kids, grandmas, people who

           12  have been drinking a lot of wine, would you clean out

           13  some of that stuff, perhaps?

           14      A.    Sure.

           15      Q.    But the fact that those rocks and vegetation

           16  were there didn't make the Verde difficult to boat?

           17      A.    No, and I think he said as much too.  He said

           18  he was doing this to kind of idiot-proof the river, and

           19  that someone who knew what they were doing in a boat,

           20  not necessarily, you know, super-experienced, but

           21  somebody with some basic skills --

           22      Q.    Okay.

           23      A.    -- would get down.

           24      Q.    Can you flip over to my second slide that I

           25  provided you, and this is Exhibit X023-6, Page 64, the
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            1  infamous small and minor watercourses report?

            2      A.    Yes.  This one?

            3      Q.    Yeah.  Can you read the footnote at the

            4  bottom there?

            5      A.    Yes.  This is, again, from the small and

            6  minor watercourse study, and this is Footnote 13 on

            7  Page 64.  Did you say the evidence number here?

            8      Q.    I did.

            9      A.    Okay.

           10            "The steepest slope of the Arizona boating

           11  streams listed by the Arizona State Parks is about

           12  1.5 percent, which is 79 feet per mile."

           13      Q.    And you were just looking at the boating

           14  rivers listed in the Arizona Rivers and Streams Guide;

           15  is that correct?

           16      A.    Yeah.  The State Parks publishes this book

           17  called Arizona Rivers and Stream Guide, and they list

           18  which ones are hiking streams and fishing streams and

           19  boating streams.

           20            And so in the course of doing this small and

           21  minor watercourse study, one of the threshold things we

           22  looked at was, was there some way we can eliminate

           23  streams from being too steep and say, well, this is one

           24  source of evidence.  And so we looked at all of the

           25  boating streams listed in that document and then went
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            1  and computed their slopes, and this was the number

            2  here, so...

            3      Q.    Let's talk a little bit about the different

            4  processes followed for small and minor watercourses in

            5  rivers like the Verde, because not very many of us have

            6  been around as long as you and Mr. McGinnis have and

            7  have experienced the whole process.

            8            So what different things did you do for small

            9  and minor watercourses versus rivers like the Verde?

           10      A.    Well, we did much more detailed work on

           11  rivers like the Verde and the Salt and the Gila, and

           12  that work has continued.  So there was a lot more

           13  technical work, a lot more research.

           14            The purpose of the small and minor

           15  watercourses studies was there are 89,000, plus or

           16  minus, stream segments in the state of Arizona, and I

           17  think the original Commission or the second version of

           18  the Commission was looking at that saying we are never

           19  going to get through there.  We've been at it for a few

           20  years and we haven't made progress on these first five

           21  yet, so how are we ever going to get through this.

           22            So we came up with a process to speed our way

           23  through.  So we knew that, you know, things like dry

           24  streams, dry washes that would only flow during

           25  rainfall, intense rainfall, we could get rid of those.
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            1  And we could get rid of streams that were far too

            2  steep.  They were 15, 20 percent, things like that.

            3            So we came up with a number of criteria, you

            4  know, discharge, flow characteristics.  There's some

            5  listed right here, presence of large waterfalls,

            6  et cetera.  But -- you were looking?

            7      Q.    Yeah.  The Chairman was looking at me like

            8  he --

            9                 CHAIRMAN NOBLE:  How much more do you

           10  anticipate?

           11                 MS. HERNBRODE:  I do have quite a bit

           12  more.

           13                 CHAIRMAN NOBLE:  An hour, two hours,

           14  three days?

           15                 MS. HERNBRODE:  No, I'm hoping an hour.

           16                 CHAIRMAN NOBLE:  Let's take a break, 15

           17  minutes, come back in at 20 until 11:00.

           18                 (A recess was taken from 10:25 a.m. to

           19  10:44 a.m.)

           20                 CHAIRMAN NOBLE:  Please show the

           21  presence of all three Commissioners.

           22                 Joy, are you prepared to begin again?

           23                 We will tell you that we want to break

           24  as closely as possible to 11:30 to have a discussion on

           25  scheduling.
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            1                 MS. HERNBRODE:  I will attempt to make

            2  that happen, Mr. Chairman, except that this court

            3  reporter will kill me if I speak any quicker, so I will

            4  try to balance both of those needs.

            5                 CHAIRMAN NOBLE:  Thank you.

            6  BY MS. HERNBRODE:

            7      Q.    Jon, Mark asked you a lot of questions about

            8  rapids in Segment 3.  I know you don't believe rapids

            9  make the Verde nonnavigable; but if you did, that

           10  wouldn't impact the navigability of Segments 1 and 2

           11  and 4 and 5, correct?

           12      A.    That's correct.

           13      Q.    And, similarly, any of the other issues

           14  people have talked about in specific segments don't

           15  impact the navigability of other segments?

           16      A.    I think that's the reason for segmentation.

           17      Q.    All the accounts from the Verde Valley

           18  Pioneers Association, what's your understanding about

           19  when those stories were collected?

           20      A.    I believe it was in 1954 is when they were

           21  published.  I would assume in the year prior to that is

           22  when they were collected.

           23      Q.    So they were people recalling events that

           24  occurred about 50 years previous?

           25      A.    Could have been more than 50, yeah; could
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            1  have been up to 70.

            2      Q.    And how about the Huntington account, was he

            3  also recalling events that had occurred previously?

            4      A.    That's my understanding, yes.

            5      Q.    And is it your feeling that events that

            6  are -- or occurred in the past are less reliable than

            7  ones that are contemporaneously recorded?

            8      A.    Yes.

            9      Q.    Can lakes be stagnant and still be navigable?

           10      A.    Yes.

           11      Q.    Can we pull up your Slide 105?

           12            Do you still have the pointer?

           13      A.    Theoretically.

           14      Q.    All right.  You can stand up and do it.

           15            Can you show me where the irrigation canal is

           16  on this map?

           17      A.    My understanding is that it takes off here

           18  and runs along the right bank, west side of the

           19  floodplain.

           20      Q.    And it's designated by sort of a dotted line?

           21      A.    Yeah.

           22      Q.    And that's how you can tell it's a canal?

           23      A.    Yes.

           24      Q.    All right.  If the Verde has occasional

           25  double channels, does that make it braided, in your
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            1  mind?

            2      A.    No.

            3      Q.    Does it, more importantly, have any impact on

            4  navigability?

            5      A.    No.

            6      Q.    All right.  Let's turn to Slide 118.

            7            Can you tell where the main channel is?

            8      A.    Yes.

            9      Q.    Could pretty much any boater tell where the

           10  main channel is?

           11      A.    I can't imagine anybody having any

           12  difficulty.

           13      Q.    Can you explain to me what a point bar is?

           14      A.    Yeah.  A point bar would be a deposit of

           15  sediment that occurs on the inside of a channel bend.

           16  As flow moves around a bend, the force of the water

           17  takes it to the outside.  It's like going around a bend

           18  in your car, you feel a pull, the centrifugal force to

           19  the outside.  That same thing happens in flowing water.

           20            So you have higher velocities on the outside

           21  of the bend and lower velocities on the inside.  Lower

           22  velocities tends to make sediment drop out of being

           23  transported by the water and deposits and forms this

           24  point bar.  The point bar would be exposed at low water

           25  and would be inundated at higher water.
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            1      Q.    Is that a technical term that was developed

            2  for the use on the Verde only?

            3      A.    No, no.  Point bars are a common description

            4  of a river characteristic.

            5      Q.    And it's different than a sandbar how?

            6      A.    Well, I suppose a point bar could be made of

            7  sand and someone might say, well, that's a sandbar.

            8  But, typically, when you're talking about a sandbar,

            9  you're talking about something that's in the channel

           10  underneath the water.  It's in the boating channel, if

           11  you will, or under the inundated part.

           12      Q.    You gave me an example from the San Juan last

           13  night.  Can you talk about that a little bit?

           14      A.    Yeah, that's a good example.  The San Juan

           15  river carries a high sediment load.  It's a lot of

           16  sand.  It's a steep river.  And because it's carrying

           17  high concentrations of sediment, at least every time

           18  I've been on it, you can't see very deep in it.

           19            And so you're paddling along and occasionally

           20  you'll just suddenly strike a sandbar, and they have

           21  these sand waves that actually form in the San Juan

           22  that are kind of interesting and surprising.  There's

           23  these dunes, sand dunes, moving along the bed of the

           24  stream.  The current is quite swift, and all of a

           25  sudden you'll be paddling along and a wave will pop up
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            1  out of nowhere next to you and break over the top and

            2  then smooth out and disappear.

            3            It's kind of startling when you're in a canoe

            4  or in a raft, but no particular hazard associated with

            5  them.  And that's the kind of thing that I had in my

            6  mind when I was talking about sandbars that would be an

            7  obstacle, and then there are other sandbars in the

            8  San Juan, that you're asking me about specifically,

            9  that are just more stable, more constant in their

           10  location, and they're under the surface, and it's just

           11  something that you try to read the water and move

           12  around.

           13      Q.    You don't have those kind of sand bottom

           14  problems on the Verde?

           15      A.    No.

           16      Q.    So you were asked if you could predict a

           17  specific flow on a specific day with, I guess, the

           18  assumption that a river is unpredictable if you can't

           19  predict a specific flow on a specific day.  And then

           20  some follow-up questions were if -- regarding the fact

           21  that February was generally the month of the highest

           22  flow, correct?

           23      A.    Yes.

           24      Q.    Does that strike you as odd, if even a lawyer

           25  can figure out when the highest flow on the Verde is
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            1  going to be, that there would be an argument that it

            2  was unpredictable?

            3      A.    Yes.

            4      Q.    Is there any natural river in the world that

            5  has the exact same cfs every single year?

            6      A.    No.

            7      Q.    Every single day?

            8      A.    No.

            9      Q.    That you could predict a cfs?

           10      A.    Well, that wasn't actually -- the question

           11  wasn't, I think, predict.  I think guarantee was the

           12  word that was asked.

           13            And I think the distinction with what you're

           14  saying there is, yeah, I can predict that in February

           15  it's going to be higher flow than in June, most times,

           16  with a reasonable degree of scientific probability or

           17  scientific certainty.  But I cannot guarantee that the

           18  flow rate would be at that.  I don't think there's any

           19  hydrologists, serious hydrologists, that make too many

           20  guaranties about what the flow rate will be at some

           21  unknown time in the future.

           22      Q.    And you've worked on thousands of rivers in

           23  your career?

           24      A.    I have.

           25      Q.    Could you do that on any of them?
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            1      A.    No, not on the ones I've worked on.  Maybe

            2  there's something someplace somewhere that's not in the

            3  Southwest or the United States or North America, but...

            4      Q.    What about base flow?  You can predict a

            5  minimum base flow, can you not?

            6      A.    Again, you can predict and you can compute

            7  what the base flow would be.  It's going to be within

            8  some kind of range, and there's going to be some level

            9  of uncertainty with that, so I couldn't guarantee a

           10  base flow.  But at some point you do have a floor level

           11  of saying, well, it's not going to get any lower than

           12  this absent some other impact to the --

           13      Q.    It's extremely likely that it will be over

           14  23 cfs?

           15      A.    Yes.  Hydrologists and engineers can make

           16  predictions about, well, within this probability we're

           17  likely to see this flow rate.

           18      Q.    All right.  Can you turn to your Slide 26?

           19            And you had an exchange with Mr. Hood about

           20  this slide, and I did not understand the exchange at

           21  all.  So can you try to explain it to me again?

           22      A.    I can try.

           23            So we were talking about this flow and the

           24  fact that this winter hump, if you will, the high flow

           25  in the winter, was outside of the expected range; and I
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            1  was trying to explain that the line that shows that

            2  seasonal variation is based on the average monthly

            3  discharge.

            4            And I think the Commission has heard many

            5  discussions about the difference between the average

            6  and the median flow rates, and that in arid regions

            7  that are where you have streams that have large flood

            8  ratios, so the ratio of the big floods to the small

            9  floods is quite high, it tends to skew the mean above

           10  the median.  And these data sets right here, which I

           11  had generated only for the sole purpose of showing that

           12  there was seasonal variation, are the average.

           13            The dashed lines are the flow duration data,

           14  so that's the Q10 and the Q90.  The Q50, as Mr. Hood

           15  was describing, are the 10 percent flow duration, the

           16  90 percent flow duration.  So it's a little bit of an

           17  apples and oranges.  It's a different way of looking at

           18  the data.

           19            And I think, in hindsight, what we could have

           20  done was gone in and looked at the daily data and given

           21  you a median flow rate for these months and put that

           22  in, and it would plot more within the range of expected

           23  flows, within that 10 percent to 90 percent rate.  So

           24  it would be the same kind of hump.  It would just be a

           25  smaller hump.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 4     12/18/2014
                                                                      914


            1      Q.    Okay.  So I think what you told me is that

            2  during the month of February there may be a couple of

            3  days or, I think you said earlier, a week or two where

            4  there's a substantially higher flow, and that's going

            5  to drag that hump up even though it's only a couple of

            6  days, it's not the entire month of February?

            7      A.    That's correct.

            8      Q.    Okay.  So you don't go out there in February

            9  and the river is huge the whole month?

           10      A.    Not usually, no.

           11      Q.    Okay.  You talked a little bit about how

           12  depths were calculated, and you indicated that depths

           13  were calculated as a result of a cross-section on a

           14  particular point in the river.  So let's talk about

           15  that.  Is that part of why you field-checked your

           16  science?

           17      A.    Yes.

           18      Q.    So it could have been that the depth

           19  measurements were made consistently in the deeper parts

           20  of the river?

           21      A.    Could have been.

           22      Q.    But that's not what you found when you

           23  actually went out and looked at it?

           24      A.    That's correct.

           25      Q.    And you could have hiked along the length of
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            1  the river to field-check it, but since you were going

            2  to render an opinion on navigability, it made sense to

            3  boat it?

            4      A.    Yes.

            5      Q.    All right.  You talked about limited access.

            6  Limited access, how does limited access play into the

            7  navigability conclusion?  Does it explain why we have

            8  boating records where we have them?

            9      A.    I think it does.  I don't know that access is

           10  really a criteria of navigability.  It more -- the

           11  reason I put that language in on some of the slides was

           12  to explain that some of these areas are very remote and

           13  people can only enter at certain places and exit at

           14  certain places if you're boating.

           15            There's a long stretch, Segment 3 and 4, or

           16  the upper parts, are wilderness areas.  You don't get

           17  in and out there very easily.  So it explains, in part,

           18  the lack of many historical accounts.  And even to this

           19  day, there's fewer people that use Segments 3 and 4

           20  than use Segment 2 simply because of access.

           21      Q.    So if you could get to the river above the

           22  point and off the river below the point, the fact that

           23  you can't get to the river at that point doesn't really

           24  matter?

           25      A.    That, in my mind, doesn't make much
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            1  difference to navigability.  And one thing Jim

            2  Slingluff told me was that, you know, if the Verde

            3  River were flowing through Phoenix as opposed to

            4  flowing through the wilderness areas, it would be a

            5  world-class destination paddling area, just because it

            6  would be much easier for people to get there.

            7      Q.    What kind of things does limited access

            8  include?  Does it include land ownership issues?

            9      A.    Yes.

           10      Q.    Physical access?

           11      A.    Yes.

           12      Q.    Proximity to cities?

           13      A.    Yes.

           14      Q.    Anything else?

           15      A.    Those things, but primarily what I was

           16  thinking of when I wrote that was the terrain

           17  surrounding it, lack of roads.

           18      Q.    Are wrecked canoes possible on every river?

           19      A.    Yes.

           20      Q.    The ruggedness of the terrain around the

           21  river, does that have an impact on navigability?

           22      A.    No.

           23      Q.    The percentage of the river that's made up of

           24  rapids, if you added in all of the Class I's, would

           25  that drag that percentage over 5 percent?
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            1      A.    I don't think so, no.

            2      Q.    And you're basing that -- you're not doing

            3  some sort of adding the rapids up; you're actually

            4  calculating their length?

            5      A.    Yes, I mapped the lengths of the rapids to

            6  get that computation.

            7      Q.    All right.  If you say a photo is taken

            8  during monsoon season, does it necessarily mean the

            9  river is showing any effects of the monsoon?

           10      A.    No, it does not.

           11      Q.    So it's another predictability issue; some

           12  days it might, some days it might not?

           13      A.    Yes, and I'd think you would know that from

           14  common sense, where the couple of months that we were

           15  in the monsoon season and it didn't necessarily rain at

           16  your house every day and the wash behind your house

           17  wasn't flowing every day.

           18      Q.    So there was a series of photos taken by

           19  Dr. Mearns in August.  Do they show high flow on the

           20  Verde?

           21      A.    No.

           22      Q.    How do you know?

           23      A.    I'm a flood geomorphologist and I've been

           24  studying floods for 30 years.  I can pretty much tell

           25  you what a flooding river looks like.  You look, there


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 4     12/18/2014
                                                                      918


            1  are specific signs on the bank.  There are

            2  characteristics of the water, what it's carrying.  I

            3  can see raindrops on the water surface sometimes.

            4  There's lots of different features that the trained eye

            5  sees.

            6      Q.    Is it possible to navigate the Verde in a

            7  historic boat in any of the months outside February or

            8  March?

            9      A.    Yes.

           10      Q.    How do you know?

           11      A.    People did it.

           12      Q.    All right, let's pull up the actual news

           13  report for the Day brothers, which is Exhibit X001-18.

           14      A.    Is that in my PowerPoint?

           15      Q.    Yes.

           16            And since I made you do some reading on the

           17  first couple of ones, I have the exhibit here, so I'm

           18  just going to read it, and if you'll make sure I read

           19  it correctly, that would be great.

           20            "On the first day of September last JK Day

           21  and his brother George left Camp Verde, Yavapai county

           22  in a small boat on a trapping expedition.  They arrived

           23  in Yuma on Sunday, having made the journey in a little

           24  less than six months.  JK Day has been engaged in

           25  trapping for some years past and says that it requires
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            1  only experience and a little patience to make a very

            2  remunerative profit out of the business.  He brought a

            3  large quantity of furs, consisting of beaver and otter,

            4  which always command good prices, the demand for such

            5  pelts being always greater than the supply.  The

            6  journey began on the beautiful limpid Verde River,

            7  which received its name of green river on account of

            8  the apparent color of the water, which is really clear

            9  as crystal but it's mirror-like surface reflects the

           10  verdure from each bank, giving it the appearance of

           11  being colored like the surrounding foliage.  After

           12  leaving the Verde, the Rio Salado, or Salt River, was

           13  entered, from which the trappers came down the Gila and

           14  soon found themselves at Yuma, their boat floating upon

           15  the waters of the great Colorado of the west.  The

           16  distance traveled by the Messrs. Day by the river is a

           17  trip over 800 miles, and is the fifth one made by JK

           18  Day.  The two trappers will leave by rail for Prescott

           19  within a few days and will repeat the trip next

           20  September."

           21            Did I do okay on that?

           22      A.    You did.

           23      Q.    All right.  So took them six months.  They

           24  had a boat.  They don't record any problems.  They did

           25  it over -- let me see, September.  Looks like they got
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            1  there maybe end of May, beginning of April?

            2      A.    The article is on April 2nd, so they must

            3  have gotten there prior to that, and if it's a little

            4  less than six months and they started on September 1st,

            5  that would have been sometime in February.

            6      Q.    Okay.  See, this is why you're the expert.

            7      A.    Well, we had this discussion yesterday, so it

            8  caught my ear when you read that.

            9      Q.    Jon, you put some negative stuff in the

           10  PowerPoint because you didn't want anyone to accuse you

           11  of cherry-picking, and then you got questioned rather

           12  extensively about those parts.  Are you regretting your

           13  decision to put that stuff in?

           14      A.    No.

           15      Q.    Sue asked you a little about the position of

           16  the low flow channel in Clarkdale.  How is that channel

           17  impacted by humans?

           18      A.    Yeah, there's several ways.  There are

           19  irrigation dams and diversions that we talked about the

           20  kinds of impacts of that yesterday, and I won't

           21  reiterate myself there.

           22            There is some rearrangement of the channel

           23  for bridge crossings.  There's some encroaching by

           24  farming.  There's historically sand and gravel mining

           25  in that area.  Those would be the primary things, and,
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            1  of course, the depletion of water itself.

            2      Q.    All those things impact the channel?

            3      A.    Yes.

            4      Q.    All right.  Slide 106.

            5            You were asked if it was possible that back

            6  vehicle is in a hole, and you answered yes; is that

            7  correct?

            8      A.    Yes, that's correct.

            9      Q.    Because there are holes in rivers?

           10      A.    There are.

           11      Q.    Does it look to you like that back vehicle is

           12  in a hole?

           13      A.    No.

           14      Q.    Why not?

           15      A.    Well, it's not in the right position, for

           16  one.  It's at the top of a riffle, not a likely spot

           17  for a hole.

           18            I guess the other thing, thinking about it,

           19  is if it were in a hole, you would expect the vehicle

           20  to be tilted more significantly then.  It seems pretty

           21  level.  It's not skewed, stressing the axles.  Those

           22  would be the primary reasons.

           23      Q.    And we don't have any idea why a group of

           24  people is crowded along the bank here watching these

           25  vehicles cross the river.  It could be a notable person
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            1  visiting the area?

            2      A.    I have no idea why they're standing there.

            3      Q.    Could be the first vehicles into the area?

            4  You don't have any idea?

            5      A.    I don't know.

            6      Q.    Let's look at 137.  Slide 137.  I apologize.

            7            On cross you were asked to focus a lot about

            8  what we don't know about this story.  Let's talk a

            9  little bit about what we do know.

           10            There were two guys?

           11      A.    Yes.

           12      Q.    They had a boat?

           13      A.    There's four men.  Sorry.

           14      Q.    Oh, sorry, four guys.  There you go.

           15            They had a boat?

           16      A.    They did have a boat.

           17      Q.    They boated some distance without any

           18  problems?

           19      A.    They boated some distance, and there's no

           20  record of any problems until they had their problem.

           21      Q.    Do you think someone made up this story?

           22      A.    No, I don't.

           23      Q.    All right.  You talked about the John Day,

           24  and I gave you a copy of the case there.  I would like

           25  you to read the highlighted portion, which is on
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            1  Pages 394 through 5.

            2      A.    Do you want to give an exhibit number or

            3  anything like that.

            4      Q.    This is a case, so it's actually not an

            5  exhibit.

            6      A.    All right.

            7            You have highlighted this part:  It says

            8  "Intervenor argues that the foregoing evidence is

            9  insufficient to prove actual use of canoes on the John

           10  Day by indigenous peoples before statehood--and,

           11  indeed, that the lack of physical or recovered

           12  historical evidence of such use disproves such use.

           13  Intervenor is correct that, while there is

           14  considerable, indeed uncontroverted, evidence that

           15  Native Americans used dugout canoes on rivers

           16  throughout the Columbia River basin, there is no direct

           17  evidence in this record of such use on the John Day

           18  River specifically.  For example, there is no

           19  archeological evidence in this record establishing the

           20  presence of canoes in the John Day River channel up to

           21  1859."

           22      Q.    So is that what you relied on to create your

           23  bullet that there wasn't any proven Indian use on the

           24  John Day River?

           25      A.    That and other statements, yeah.
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            1      Q.    Are there any other statements you would like

            2  to draw the Commission's attention to?

            3      A.    Sure.  On Page 394, second column, end of the

            4  first paragraph, talking about Professor Beckham's

            5  testimony that was -- he was the subject of the

            6  footnote that we read yesterday.

            7            It says "However, he," Professor Beckham,

            8  "did not testify specifically as to the Northern

            9  Paiutes' use of canoes on the upper reaches of the John

           10  Day River."

           11            The next paragraph begins "There are no known

           12  eyewitness accounts of Native Americans using dugout

           13  canoes upstream from the mouth of the John Day River."

           14            And then the footnote on that same Page 394,

           15  Footnote No. 18, says "However, as discussed below," a

           16  bunch of legal cite stuff, "there has been no

           17  archeological corroboration of the use of dugout canoes

           18  by the Western Sahaptin people on the John Day

           19  specifically."

           20            And those are what I based my bullet on.

           21      Q.    And those are all out of Northwest

           22  Steelheaders Association versus Simantel?

           23      A.    Yeah.  It's the same document we were looking

           24  at yesterday.

           25      Q.    All right.  Would you agree that the Verde
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            1  Valley is subject to long -- or periods of long drought

            2  and short wet periods?

            3      A.    No.  It is subject to drought and subject to

            4  wet periods, but the characterization of just long

            5  droughts and short wet periods, no.

            6      Q.    Why are there gaps in the USGS data?  Is it a

            7  conspiracy by the Land Department to conceal evidence?

            8      A.    No.

            9                 CHAIRMAN NOBLE:  Yes.

           10  BY MS. HERNBRODE:

           11      Q.    You thought about that a long time, Jon.

           12      A.    I was biting my tongue; some other sarcastic

           13  answer, which wouldn't have been appropriate.

           14      Q.    There are data gaps that cover wet periods

           15  and dry periods, so in your opinion, does it all kind

           16  of come out in the wash?

           17      A.    Yes, it does.

           18      Q.    So everyone has asked --

           19      A.    As I pointed out the other day, that the USGS

           20  records are relied on for so many kinds of water

           21  issues, that it's the base standard.

           22      Q.    It's what we have.  And you cross-checked it

           23  with a bunch of other data; is that correct?

           24      A.    That's correct.

           25      Q.    Everyone, it seems, asked you a bunch of
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            1  questions about the evidence.  Are you absolutely sure

            2  about whether anything actually happened unless you

            3  experienced it yourself?

            4      A.    Wow, that's almost a philosophical question

            5  here, Joy.

            6      Q.    It really is.  I have a philosophical

            7  background.  Sorry.

            8      A.    I know what you're asking, and, certainly,

            9  the way to be certain is to experience it yourself.

           10  And I guess even then, there's certain philosophers

           11  that say that you don't really know what you know,

           12  so...

           13            But, no, I would say with a reasonable degree

           14  of scientific certainty, I trust what I see.

           15      Q.    And so when you have multiple lines of

           16  evidence that all point to the same thing, does that

           17  make it more likely to be true, in your mind?

           18      A.    Yes.

           19      Q.    So let's talk about what we have.

           20            The science says you can boat the Verde in a

           21  canoe or flatboat?

           22      A.    Yes.

           23      Q.    The historic photos don't show a significant

           24  difference in the river that would indicate it was

           25  somehow less navigable prior to statehood?
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            1      A.    That's correct.

            2      Q.    Doesn't show a marsh or a swamp or a crazy

            3  wide, shallow river?

            4      A.    It does not.

            5      Q.    And there are historic accounts where people,

            6  apparently, actually boated the river in historic

            7  boats?

            8      A.    Yes, there are.

            9      Q.    And you can boat the river today in similar

           10  boats?

           11      A.    Sure can.

           12      Q.    And you're not relying on any navigational

           13  improvements that might have been done to the river?

           14      A.    In no way.

           15      Q.    Okay.  So in your opinion, Segments 1 through

           16  5 of the Verde River are navigable?

           17      A.    Yes, they are.

           18                 MS. HERNBRODE:  Thank you.

           19                 You asked me to try to do it before

           20  11:30.  I could have stretched it out, I suppose.

           21                 CHAIRMAN NOBLE:  We appreciate you.

           22                 Is there anyone else who has further

           23  questions for Mr. Fuller?

           24                 MR. HOOD:  Can I ask just one question?

           25  And I don't even need to move you.
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            1                   RECROSS-EXAMINATION

            2  BY MR. HOOD:

            3      Q.    There was some discussion, Mr. Fuller, about

            4  the bankfull concept, and I don't remember that in your

            5  direct testimony, but do you remember discussing that

            6  just a few minutes ago?

            7      A.    Yes, I do.

            8      Q.    Is that the notion of when the water reaches

            9  the ordinary high water mark?

           10      A.    It wouldn't necessarily be the same as the

           11  ordinary high water mark.

           12      Q.    Can you describe the difference?

           13      A.    Quickly?

           14      Q.    Yes, please.  I'll ask you to elaborate, if

           15  we need.

           16      A.    Okay.  The ordinary high water mark is

           17  defined primarily by three characteristics.  It would

           18  be some kind of topographic break or a bank, if you

           19  will; a change in sediment or soil characteristics from

           20  channel-type sediments to our fluvents, is the

           21  technical word, to more upland soils; and a similar

           22  change in vegetation from aquatic to upland vegetation.

           23  So there's three specific characteristics.

           24            Bankfull discharge -- and the recurrence

           25  interval, there is no great science tieing the ordinary
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            1  high water mark, as that's defined, typically, in most

            2  government proceedings.  It's not tied well to

            3  recurrence interval.  But recent studies by the Corps

            4  of Engineers in arid region streams suggests that that

            5  recurrence interval is, hmm, greater than 2-year, maybe

            6  as much as a 10-year event.  It's a different boundary

            7  within the floodplain.

            8            Bankfull discharge, as it's most commonly

            9  used, is to a channel that has a recurrence interval

           10  that's somewhere in the 1.5-year range, possibly up to

           11  a 5-year range, depending on the stream type that we're

           12  talking about; typically higher recurrence interval for

           13  arid region streams than for humid region streams.  And

           14  the characteristics there are similar to those I

           15  described for ordinary high water mark, but they relate

           16  more to the main channel.

           17      Q.    So it's when the bank of the main channel is

           18  reached and it's full, and any more water, it would

           19  carry over?

           20      A.    It's at the point where floodplain flow

           21  begins.  And, again, this is where terminology gets a

           22  little bit confusing, and the folks that do bankfull

           23  studies will have differing definitions of what

           24  floodplain -- where you see the floodplain.  Yeah.  And

           25  it gets more complicated than that, but that's about as
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            1  simple as I can give you the differences.

            2      Q.    Is this one of those things where if you have

            3  two geomorphologists, you're going to get three

            4  different opinions?

            5      A.    Yeah, it depends.  Yes, it is.  That's a good

            6  joke.  And it depends on -- the bankfull folks are more

            7  thinking about low flow conditions.  They tend to be

            8  focusing on habitat.  And the ordinary high water mark

            9  people are more looking at regulatory things.  And if

           10  you're a flood geomorphologist, you're thinking about

           11  something even bigger than that.

           12                 MR. HOOD:  Okay.  Thank you.

           13                 MS. HERNBRODE:  And, Mr. Chairman,

           14  Mr. Hood was kind enough to point out that I, in fact,

           15  had put this portion of the Gila transcript into

           16  evidence.  It is X035-160, the portion we talked about

           17  today.

           18                 CHAIRMAN NOBLE:  Thank you.

           19                 No other questions for Mr. Fuller?

           20                 (No response.)

           21                 CHAIRMAN NOBLE:  Mr. Fuller, you're

           22  excused, and we appreciate you.

           23                 THE WITNESS:  Thank you for your

           24  attention and time.

           25                 CHAIRMAN NOBLE:  Let's talk about
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            1  scheduling for a few minutes before we start our next

            2  witness.

            3                 Currently we have scheduled February 18,

            4  19 and 20, 2015 as additional hearing days on the

            5  Verde.  Is there anyone who feels like that will not be

            6  adequate?

            7                 Joy.

            8                 MS. HERNBRODE:  I feel like doing four

            9  experts and rebuttal in three days is not adequate.

           10                 CHAIRMAN NOBLE:  Mr. Hood.

           11                 MR. HOOD:  I think the consensus, as

           12  we've been huddling over the last day or so, I think if

           13  we have less than four days, we're going to likely run

           14  out of time.  I think that's probably a fair

           15  assumption.  That's my thought.

           16                 Maybe we need to have people raise their

           17  hand again and explain exactly what witnesses there are

           18  going to be, because I'm not sure that's fully set out.

           19  But clearly Mr. Burtell will be coming back in

           20  February.  Dr. Littlefield, for Mark, obviously is not

           21  going to testify this week.  It looks like hopefully

           22  Dr. Mussetter will.  But we're going to have, you

           23  know -- so we need to probably know exactly who else is

           24  going to testify.

           25                 MR. MCGINNIS:  Yeah, I'm not sure we'll
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            1  get to Dr. Mussetter this week.

            2                 MR. HOOD:  Yeah, we may not.  Yeah, we

            3  may not.

            4                 MS. HERNBRODE:  And we have the City of

            5  Phoenix's witness, and I believe that Sue also has

            6  indicated she's going to be putting somebody on now.

            7                 MR. MCGINNIS:  I'm thinking we might

            8  need five days.

            9                 CHAIRMAN NOBLE:  We might need five

           10  days.

           11                 MR. MCGINNIS:  Yeah.

           12                 George, is it possible to pick up the

           13  16th and the 17th of that week?

           14                 DIRECTOR MEHNERT:  The 16th is in red on

           15  my map.  Is that a holiday?

           16                 MS. HERNBRODE:  It is a State holiday,

           17  Presidents Day.

           18                 CHAIRMAN NOBLE:  Do we just move that

           19  February date to a date when we can have a whole week,

           20  or do we split it up again?

           21                 MR. MCGINNIS:  As far as I'm concerned,

           22  it doesn't matter.  It's whatever works best for your

           23  schedule.  We can do four days, and we might get done,

           24  and add a fifth day, or if you want five days in a row,

           25  I don't have a preference either way.
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            1                 MR. HOOD:  And, Mr. Chairman, my view

            2  would be we've got three to four days carved out.

            3  Let's keep them.  I would hate to lose them and run

            4  into more delays as we start to get into summer.  We

            5  still, obviously, have the Salt hearing to get squared

            6  away.

            7                 MS. HERNBRODE:  I also have no

            8  preference, but I would -- well, I want to get any days

            9  we have onto the calendar.

           10                 CHAIRMAN NOBLE:  What about February 23,

           11  24 and 25, Monday, Tuesday and Wednesday of the

           12  following week?

           13                 MS. HERNBRODE:  Mr. Fuller is not

           14  available those days, according to my calendar.

           15                 Okay, we could make that work.

           16                 CHAIRMAN NOBLE:  Mr. McGinnis?

           17                 MR. MCGINNIS:  Dr. Littlefield is still

           18  checking his calendar, but as far as I'm concerned,

           19  that works.

           20                 DIRECTOR MEHNERT:  For those days we may

           21  have to meet at a hotel if we can't get a room at the

           22  Capitol, because that's going to be a busy part of the

           23  year when the legislature is in session.  So we can do

           24  that.  We've done it before for consecutive days.

           25                 MS. HERNBRODE:  Mr. Chairman, I'm
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            1  familiar with some more meeting spaces in the downtown

            2  area.  I'll give George some hints.

            3                 DIRECTOR MEHNERT:  Well, I just mean

            4  outside the Capitol building.  What has happened in the

            5  past when we met in the Capitol building is we've been

            6  kicked out and had to change our meeting dates and, in

            7  fact, rent hotel space and other space in the Land

            8  Department where the Pharmacy Board is and other places

            9  right around here.  But, obviously, I haven't looked at

           10  any of those yet.

           11                 What I'll do, if we can pick days, I'll

           12  find a place to meet.  It just may be at a hotel near

           13  my house.

           14                 Well, if I'm going to move all that

           15  stuff, I'm not going to move it to Chandler.

           16                 MR. HOOD:  And, Mr. Mehnert, I would

           17  have to check on availability, but rather than incur

           18  expense renting facilities, we can talk and see if the

           19  State Land Department has space.  My law firm has a

           20  very big conference room available, just depending on

           21  availability.  So hopefully we can work something out

           22  that wouldn't result in payment.

           23                 DIRECTOR MEHNERT:  That's my point.  If

           24  we can come up with dates, we can probably find space.

           25                 CHAIRMAN NOBLE:  Do we have a response
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            1  on Dr. Littlefield?

            2                 MR. MCGINNIS:  Yeah, he said he's fine.

            3                 CHAIRMAN NOBLE:  He's fine.  Okay,

            4  here's what we propose then:  Is that in addition to

            5  18, 19 and 20 February, we add 23, 24 and 25 February,

            6  Monday, Tuesday and Wednesday of the following week.

            7  That will give us six total days.  If we do not use all

            8  six days, I'm not sure it will hurt anyone's feelings.

            9                 MS. HERNBRODE:  Now the Salt,

           10  Mr. Chairman?

           11                 CHAIRMAN NOBLE:  That's not the Salt.

           12  That's only the Verde.

           13                 MS. HERNBRODE:  I know.

           14                 Now the Salt?

           15                 CHAIRMAN NOBLE:  Okay.  Let's talk about

           16  the Salt.

           17                 What is your feeling on the total number

           18  of days that will be necessary to hear the Salt?

           19                 Joy?

           20                 MS. HERNBRODE:  Mr. Chairman, I can't

           21  imagine it will be less days than we have had on the

           22  Verde and the Gila.  I'm guesstimating two weeks, but I

           23  have no idea how many of the cities will be presenting

           24  independent experts or the other parties that we have

           25  on the Salt, so...
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            1                 CHAIRMAN NOBLE:  Mr. McGinnis.

            2                 MR. MCGINNIS:  We'll have the same

            3  people we've seen already.  I mean they might have a

            4  little longer because they're doing the upper and the

            5  lower Salt at the same time, but it will be

            6  Dr. Mussetter and Dr. Littlefield, as far as I know at

            7  this point, for SRP.

            8                 MS. CAMPBELL:  Commissioner, as far as

            9  the Cities, the City of Phoenix, Tempe, and Mesa have a

           10  single witness right now.  I can't, obviously, speak

           11  for all Cities.  But those three Cities are presenting

           12  a joint witness, who is the same that we're presenting

           13  in the Verde.  Can't say how long he's going to go.

           14  Might go longer on the Salt than he would on the Verde,

           15  but the same witness.

           16                 CHAIRMAN NOBLE:  How about May 27th?

           17  I'm sorry, April 27th.  Wow, scaring myself.

           18                 Commissioners, the week of April 27

           19  through May 1?

           20                 COMMISSIONER HORTON:  I don't have a

           21  schedule for next year with me, so just hopefully that

           22  will be okay.

           23                 CHAIRMAN NOBLE:  Okay, if we decide on

           24  that, you'll check as soon as possible so you can take

           25  a look at that?
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            1                 COMMISSIONER HORTON:  Sure.

            2                 CHAIRMAN NOBLE:  That would be week one.

            3                 MS. HERNBRODE:  That would be fine with

            4  us.

            5                 Oh, wait.  Sorry, Mr. Fuller is not

            6  available on the 30th or the following week.  So we

            7  could do those first three days, but that would be --

            8  he's an expert witness in another legal matter.

            9                 CHAIRMAN NOBLE:  Could we have all the

           10  lawyers come a little closer?

           11                 MR. MCGINNIS:  The problem is we've got

           12  to consult with our experts about their schedules.

           13                 CHAIRMAN NOBLE:  We understand.

           14                 MR. MCGINNIS:  I'm not sure we need this

           15  to be on the record, Mr. Chairman.

           16                 CHAIRMAN NOBLE:  No, we do not.

           17                 (An off-the-record discussion ensued.)

           18                 CHAIRMAN NOBLE:  Are we on again?  I'll

           19  pick it back up.

           20                 Here's the next ten hearing days

           21  following the Verde River hearing:  Beginning on

           22  March 16th through Friday, March 20th, and resuming

           23  again on Monday, March 30, and continuing as needed

           24  through Friday, April 3rd.

           25                 Now, we will adjust briefing schedules,
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            1  memoranda, evidence schedules as needed to accommodate

            2  this hearing.  This is intended to be the last hearing?

            3  Is there some river course I've missed?

            4                 This is a consolidated hearing, a

            5  combined hearing on both the upper and lower Salt,

            6  okay?

            7                 Any other --

            8                 MR. BREEDLOVE:  Could you recount what

            9  the February, the remaining Verde dates, are?

           10                 CHAIRMAN NOBLE:  February 18, 19 and 20,

           11  and then we added what?

           12                 DIRECTOR MEHNERT:  23, 24, 25.

           13                 CHAIRMAN NOBLE:  And we added the

           14  following:  February 23, 24 and 25 for the remainder of

           15  the Verde hearing, and that's on the record now.  Okay.

           16                 How long will it take to set up your

           17  next witness?

           18                 MS. HERR-CARDILLO:  The next witness is

           19  Mr. Hjalmarson.

           20                 Can you use their projector?

           21                 MR. HJALMARSON:  Oh, yeah.

           22                 CHAIRMAN NOBLE:  Let's take a 5-minute

           23  break.  That may stretch to 7 minutes and 22 seconds.

           24                 (A recess was taken from 11:28 a.m. to

           25  11:35 a.m.)
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            1                 CHAIRMAN NOBLE:  We are back on the

            2  record.  Please show the presence of the three

            3  Commissioners.

            4                 Joy, are you ready to proceed?

            5                 MS. HERR-CARDILLO:  I am.

            6                 CHAIRMAN NOBLE:  Thank you very much,

            7  and good morning, Mr. Hjalmarson.

            8                 THE WITNESS:  Good morning.

            9

           10                      WIN HJALMARSON,

           11  called as a witness on behalf of the Defenders of

           12  Wildlife, was examined and testified as follows:

           13

           14                    DIRECT EXAMINATION

           15  BY MS. HERR-CARDILLO:

           16      Q.    Members of the Commission, my name is Joy

           17  Herr-Cardillo.  I represent the Defenders of Wildlife,

           18  Jim -- no, Don Steuter.  I never say the names of my

           19  clients.  Don Steuter, Jim Vaaler, and I'm drawing a

           20  blank on the third one.

           21                 CHAIRMAN NOBLE:  Drawing a blank is his

           22  name?

           23                 MS. HERR-CARDILLO:  Oh, Jerry Van Gasse.

           24  Yeah, Jerry Van Gasse.  In fact, he was going to attend

           25  some of this.
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            1                 At any rate, these folks have been

            2  involved in this ANSAC proceeding since the early days,

            3  so...

            4                 Before we get to Mr. Hjalmarson's

            5  presentation, I wanted to ask a couple of general

            6  questions to provide some context for the Commission.

            7  BY MS. HERR-CARDILLO:

            8      Q.    Mr. Hjalmarson, could you explain to the

            9  Commission how you came about preparing the report that

           10  you prepared on the Verde River?

           11      A.    Well, I became more interested in it a couple

           12  of years ago, and I realized the importance of it, and

           13  I felt that I had something to contribute that maybe

           14  others did not, and so I decided to get involved on

           15  that basis.

           16      Q.    And could you estimate, just ballpark, how

           17  much time you've put in to preparing both your initial

           18  report and your addendum that you submitted, that we

           19  submitted to the Commission?

           20      A.    It represents, oh, approximately a full year

           21  of time, maybe 2,000 hours.  The land surveys alone

           22  took four months.  But keeping in mind that I'm retired

           23  and I do it in my spare time, which sometimes involves

           24  maybe 10 hours a day because I'm having fun.

           25      Q.    So have you been compensated for the work
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            1  that you've done in connection with this proceeding?

            2      A.    No.

            3      Q.    And you were here -- you've been here all

            4  week, correct?

            5      A.    I have.

            6      Q.    And were you compensated for the time you

            7  spent in these hearings?

            8      A.    No.  I'm paying my own motel bill.

            9      Q.    Now, the PowerPoint that you prepared and

           10  that you're about to present, that is just sort of a

           11  summary of your much more in-depth report, correct?

           12      A.    That's correct.

           13                 CHAIRMAN NOBLE:  Time.  We're going to

           14  have to do something to help Win, because we can't

           15  quite hear him, and Mr. Helm --

           16                 DIRECTOR MEHNERT:  You can lean forward.

           17                 THE WITNESS:  Lean forward?

           18                 (An off-the-record discussion ensued.)

           19                 CHAIRMAN NOBLE:  Thank you.  I apologize

           20  for the interruption.

           21  BY MS. HERR-CARDILLO:

           22      Q.    That's okay.

           23            So since we submitted the handout of your

           24  PowerPoint and the version of your PowerPoint that we

           25  submitted to the Commission, I think it was last week
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            1  or the week before, you've added a few slides, correct?

            2      A.    Yes, I've added a few slides.

            3            And, also, I didn't finish answering your

            4  first question.

            5            When the meeting was postponed a couple of

            6  months ago, I decided to take another look at land

            7  surveys, because I knew that BLM people were

            8  continuously digitizing them, and there were a couple

            9  of townships or three townships in the middle of the

           10  Verde Valley that had not been digitized, and I didn't

           11  have access to them because I'm not willing to go look

           12  at microfiche and all that.  That's quite a big effort.

           13            So I decided to revisit to see if they had

           14  been digitized; and, yes, one of them had been, and

           15  that kind of sparked the addendum.  I decided, well,

           16  let's take a look, let's take a little more look at the

           17  situation.

           18      Q.    Okay.  So you submitted the initial report

           19  and then an addendum and, also, a PowerPoint?

           20      A.    A PowerPoint and the handouts.

           21                 MS. HERR-CARDILLO:  Okay.  I have copies

           22  of the additional slides, and they're kind of

           23  interspersed.  They're in two sets.  They're

           24  interspersed throughout the PowerPoint, and

           25  Mr. Hjalmarson will identify when you need to refer to
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            1  the supplemental slides.

            2                 CHAIRMAN NOBLE:  Take one and pass it

            3  on.

            4                 MS. HERR-CARDILLO:  One of each.

            5  There's one set that's stapled and one that's just a

            6  single slide.

            7                 THE WITNESS:  While we're on this point,

            8  I have an apology to make.  There's a couple of

            9  corrections.  Might be a good time to cover that.

           10  BY MS. HERR-CARDILLO:

           11      Q.    Corrections in the report itself?

           12      A.    Yes.

           13                 MS. HERR-CARDILLO:  How would the

           14  Commission prefer?  Would you prefer like a notice of

           15  errata in writing?

           16                 CHAIRMAN NOBLE:  I think that those who

           17  might want to question Mr. Hjalmarson would like to

           18  hear it now.

           19                 MS. HERR-CARDILLO:  Hear it now?  Okay.

           20  BY MS. HERR-CARDILLO:

           21      Q.    Go right ahead.

           22      A.    Okay.  On Page 53 of the main report, it

           23  shows township 17 north, range 1 west, but it's a

           24  blank.  That township is shown on Page 34.  So it's in

           25  the report.  Somehow it didn't get printed.
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            1            In the addendum, on Page 18, there's a plot

            2  in the lower left-hand corner.  I think all I need to

            3  say is that the abscissa should range from 5 feet to

            4  25 feet.  I don't know what I did wrong using Minitab,

            5  but somehow a screwy scale came out, and it's totally

            6  wrong.  So the range of depth there is from 5 at the

            7  lower part to 25 in the upper part.

            8            The concept I'm conveying is there, no matter

            9  what scale you use; but the scale I did use is

           10  ridiculous.

           11                 MR. HOOD:  I'm sorry, I missed which

           12  page that was.  Can you repeat that for me?

           13                 MS. HERR-CARDILLO:  Page 18 of the

           14  addendum.

           15  BY MS. HERR-CARDILLO:

           16      Q.    So just to clarify, the corrections were on

           17  Page 53 of the main report, and you said the township

           18  map could be found on Page 34?

           19      A.    That's correct.

           20      Q.    Okay.  And Page 18 of the addendum, the scale

           21  is incorrect on the lower left-hand corner?

           22      A.    Yes.

           23      Q.    Okay.

           24                 MS. HERNBRODE:  Is this an exhibit?

           25                 MS. HERR-CARDILLO:  Exhibit numbers?  I
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            1  do not.

            2                 Okay.  Are we ready for him to proceed

            3  with the PowerPoint?

            4  BY MS. HERR-CARDILLO:

            5      Q.    Okay, go ahead.

            6      A.    Okay.  Yeah, this happens to be Verde Hot

            7  Springs, the hippie capital of the 1960s on the Verde

            8  River.  Anything imaginable happened there.

            9            Okay, I did a detailed analysis of the upper

           10  Verde River upstream of the Clarkdale gage that I'm

           11  showing here.  And then I did a more general analysis

           12  for the remaining part of the river, all the way down

           13  to the Salt; yeah, the mouth at the Salt River.

           14            The mileages I used here, the river miles

           15  from zero to 230, are the approximate distance along

           16  the thalweg or the low point on the main channel.  I'm

           17  focusing on the base flow because I consider the base

           18  flow the major limiting criteria for navigability.  So

           19  I adjusted it to put -- I adjusted distances to

           20  correspond to that condition.

           21            We could take a look here at this map just

           22  briefly.

           23            In the upper watershed here, I did a detailed

           24  analysis of this.  I examined a lot of land surveys and

           25  so forth up here.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 4     12/18/2014
                                                                      946


            1            And what we have is Granite Creek down here

            2  that drains to the Prescott area.  We have Williamson

            3  Valley.  It's a separate farming area.  Then we have

            4  Walnut Creek, an additional farming area, historically

            5  speaking now.  And then Big Chino Valley area drained

            6  by Big Chino Wash, which heads way up in the northern

            7  end of the watershed.  And then Partridge Creek comes

            8  off of this way from the Williams area and drains into

            9  Big Chino Wash.

           10            The gaging stations, just to help orient it

           11  here a little bit, we've got the Paulden gage, the

           12  Clarkdale gage, and then on down the Camp Verde gage,

           13  and then all the way down to the mouth.  Well, we have

           14  the Tangle Creek gage right upstream of Horseshoe

           15  Reservoir.  That's about located about 8 miles upstream

           16  of the dam.  And then all the way down here, Verde

           17  River below Bartlett Dam or the Verde River near

           18  Scottsdale.  The records of both are comparable.

           19            Okay, at the upper end of the Verde, I've

           20  noticed that in these hearings everybody's talking

           21  about the start of the Verde at Sullivan Lake Dam.

           22  Well, Sullivan Lake is not natural.  It was built, I

           23  think, roughly in the '30s, and some sportsmen in

           24  Prescott built it to have a little pond for duck

           25  hunting.
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            1            Before they built that dam, there was a

            2  perennial reach from the junction of the Williamson

            3  Valley Wash and Big Chino Wash, and it was perennial

            4  from that junction or confluence all the way down.

            5            I cite Bureau of Reclamation report of 1946

            6  here.  It says "The head of the Verde River formed by

            7  the junction of Chino Creek and Williamson Valley Wash

            8  is fed by permanent groundwater.  Throughout its

            9  course, the Verde is alternately influent and effluent

           10  with respect to groundwater, but under natural

           11  conditions there is no point on the main channel which

           12  is dry."

           13            This is a 1940 photograph of the NRCS.

           14                 CHAIRMAN NOBLE:  Excuse, me just a

           15  moment.

           16                 MR. MCGINNIS:  I'm sorry.  Just for

           17  purposes of the record, Mr. Chairman, I don't think

           18  we've identified the exhibit yet, and we're several

           19  pages into it, and I'm having a hard time following it,

           20  and I think we will have on the transcript too.

           21                 MS. HERR-CARDILLO:  The PowerPoint that

           22  was submitted was Exhibit No. X036-1, and the main

           23  report is Exhibit X015-1, and the addendum was X036-2.

           24                 CHAIRMAN NOBLE:  And could we get some

           25  page number or slide number references as well?
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            1                 THE WITNESS:  Is it showing there?

            2  Yeah, if you look in the lower right-hand corner.

            3                 (An off-the-record discussion ensued

            4  with the court reporter.)

            5                 THE WITNESS:  Okay, handout 121.

            6                 Okay, handout 122.

            7  BY MS. HERR-CARDILLO:

            8      Q.    These were the handouts that were handed out

            9  at the beginning, the additional slides.  These were

           10  added to the X036-1.

           11      A.    What I've done here is I'm reserving the

           12  numbering on the slides that you have, and I've

           13  inserted the handout numbering.  So your notes are

           14  going to remain the same.  You just have to add the

           15  handouts.

           16            Again, I apologize for that, but that's what

           17  you get for postponing the meeting two months.

           18            Okay.  Here is an NRCS aerial photograph in

           19  1940.  For the record, I obtained this from the Salt

           20  River Project many years ago.  It's been digitized to

           21  600 lines per inch.  You can put this thing on

           22  PowerPoint and really do some looking at historic

           23  farming and so forth, looking at the remnants of it,

           24  et cetera, et cetera.

           25            Okay, this shows a perennial reach above
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            1  Sullivan Lake Dam, which is right here.  That's a 1946.

            2            Handout 123.

            3      Q.    Now, this next slide, just to be clear, is

            4  handout No. 123.

            5      A.    That's what I was just saying.

            6      Q.    Okay.  Sorry.

            7      A.    This is a 1972 government plat from the GLO

            8  survey.  This is the original one of the upper area.

            9  It depicts Granite Creek coming into the Verde River.

           10  It also depicts Chino Valley area, which is basically

           11  draining from the Del Rio Springs area, and Sullivan

           12  Lake Dam is just right below where this Chino Valley

           13  swale; but it used to be a real marshy swale-like area.

           14  Back when I was young, I remember it that way.

           15            The watercourse along here is shown as a blue

           16  line, which implies perennial or possibly seasonally

           17  intermittent flow.

           18            Way in the upper left-hand corner here we

           19  have Williamson Valley Wash coming in from the west and

           20  Big Chino Wash coming down from the north.  So but the

           21  Bureau of Reclamation says that from that point all the

           22  way down to the mouth of the Salt River was perennial.

           23            Okay, this is to help orient everybody here.

           24  It's a little out of place, but I think it deserves to

           25  be here.  These are the --
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            1      Q.    I'm sorry, Win, can you identify what slide

            2  you're on?

            3      A.    Handout 124.

            4            What I show on this are the townships along

            5  the Verde River from the Sullivan Lake area, which

            6  includes the Big Chino Wash I just showed, all the way

            7  down to the mouth.

            8            The R townships, the one identified by an R

            9  that I added, or the purple ones on the slide, are the

           10  ones that have been surveyed.  And so you see a bunch

           11  of them above, in the upper end, and extend down to the

           12  lower end of the Verde Valley.  And then you see

           13  another group near the mouth, the three townships down

           14  there.

           15            So the surveyed ones were available except

           16  for two, and they were down towards the Fort Verde

           17  area, and I didn't have access to the interior surveys

           18  for those two.  But I did look at the remainder of

           19  them.

           20            Now, this area that everybody's been

           21  referring to as a real rugged area and so forth is down

           22  here, and it is unsurveyed, and it passes through where

           23  Horseshoe Reservoir is and Bartlett.  But there are

           24  no -- as far as I can determine, there's no GLO surveys

           25  for those areas.  Then there's a real rugged area up
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            1  here above the Verde Valley that also was not surveyed.

            2            The upper end of the watershed, I examined

            3  essentially all of those surveys and the field notes,

            4  all the way up, well, a little past Seligman, following

            5  Big Chino Wash all the way up.

            6            Those surveys are included in the appendices

            7  of my report that apply to, say, Little Chino Valley,

            8  Williamson Valley, Walnut Creek, and Big Chino Valley.

            9  So you'll see all those federal surveys in those

           10  locations.  In the general report you'll see the other

           11  surveys.  And then, like I said, when I introduced this

           12  talk, I found an additional survey within the last

           13  couple of months, and it prompted me to look more

           14  carefully at information in the lower part of the

           15  river.  And so those were added in; that GLO

           16  information is added in the addendum.

           17            Now, I want to add here, in these unsurveyed

           18  townships there are a handful of homesteads that were

           19  surveyed.  I did not have the field notes for those,

           20  but knowing the precision used by the GLO people back

           21  in those days, the plat does show the width of the

           22  river channel; and in all of those homestead surveys it

           23  showed a single meandering channel.

           24      Q.    So just to be clear, you actually examined

           25  all the township surveys that you've referred to and
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            1  the homestead surveys for the townships where there

            2  weren't township surveys?

            3      A.    Yes, I did.

            4      Q.    And that's the four months of work?

            5      A.    That's four months of work.  And I'm certain

            6  Dr. Littlefield understands how hard that is.

            7            Okay, in the lower left part here, I have the

            8  depths that I was able to obtain from the information I

            9  just described.  In the upper part, township 17 north,

           10  range 2 west, there was one measurement of depth along

           11  with the width.  And the same was true in the next

           12  township.

           13            Then down here in 16 north, 3 east, I found a

           14  note, a general summary note, where the average depth

           15  for that entire township, which was about 10 miles of

           16  river, was 3 feet.  That was presented this morning

           17  with Jon Fuller when he was being questioned by

           18  Freeport.

           19            Then further down at 4 north, 7 east, we have

           20  three measurements of a width 3 feet -- or, excuse me,

           21  a depth of 3 feet and a depth of 4 and a depth of

           22  5 feet.  And further down there's another group of

           23  depths and then another.  At the end there there's

           24  another one that's 5 feet.  Now, the 5 foot depths were

           25  measured during periods of direct runoff.  I don't know
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            1  how much direct runoff, but it was not base flow.

            2  There was additional.  It appeared to be snowmelt.

            3            There's a group of measurements here in

            4  3 north, 7 east that were done in February, but the

            5  surveyor made a very distinct note that the river was

            6  very low.  A copy of that field note is in my report.

            7      Q.    And what was the date of these surveys?  When

            8  were they conducted, generally?

            9      A.    Well, it was 1970s (sic).  Well, okay, all of

           10  them are before statehood.  The upper ones there, I

           11  think they were getting close to statehood.  The lower

           12  ones are pretty early.  I think they were -- I'm not

           13  sure.  I would have to flip.  But they were earlier.

           14      Q.    Okay.  And just a minute ago, when I first

           15  asked you, you started and answered 1970; but I'm

           16  thinking you meant 1870?

           17      A.    Oh, 1870, yeah.  Okay.  I'm sorry.

           18            Yeah, by the way, I've been -- as a USGS

           19  employee, I was working in the area from 1964.  I was

           20  up in the Big Chino Valley area during the groundwater

           21  work and so forth.  So I've been up in -- I've been

           22  involved in the -- as a professional, I've been

           23  involved in the area for a long time.

           24                 CHAIRMAN NOBLE:  Joy, would this be a

           25  good place to take a break?


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 4     12/18/2014
                                                                      954


            1                 MS. HERR-CARDILLO:  Sure.

            2                 CHAIRMAN NOBLE:  Thank you.  We'll break

            3  for lunch for an hour and 15 minutes.  That should

            4  bring us back here at about a quarter after 1:00.

            5                 (A lunch recess was taken from

            6  12:01 p.m. to 1:15 p.m.)

            7                 CHAIRMAN NOBLE:  Please show the

            8  presence of the three Commissioners.

            9                 Joy, are you ready to proceed, and Win?

           10                 MS. HERR-CARDILLO:  Yes, I am,

           11  Mr. Chairman.

           12                 CHAIRMAN NOBLE:  Are you set to go?  Are

           13  you set to go, Win?

           14                 THE WITNESS:  Yes, sir.

           15                 CHAIRMAN NOBLE:  Okay.

           16                 Oh, one moment, however.  Just a little

           17  bit of scheduling housekeeping.

           18                 Mr. McGinnis.

           19                 MR. MCGINNIS:  Yes, Mr. Chairman.

           20  Several of us were talking more about scheduling after

           21  the discussion we had before lunch.

           22                 The next witness in order I think would

           23  be Dr. Littlefield.  We already told people he couldn't

           24  be here tomorrow.  The next witness after that will be

           25  Dr. Mussetter.
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            1                 It sure looks like, although we might

            2  finish Mr. Hjalmarson tomorrow, we're not going to have

            3  time to start another witness.  And I was just asking

            4  the Chair's permission if I could let Dr. Mussetter go

            5  ahead and fly home tomorrow at a time earlier than he

            6  otherwise would, with the idea that when we got

            7  Mr. Hjalmarson done tomorrow, sometime in the

            8  afternoon, probably, we would just stop and let

            9  everybody drive back to their respective residences.

           10                 MS. HERNBRODE:  No objection from over

           11  here, Mr. Chair.

           12                 MR. HELM:  I think that's a wonderful

           13  idea.

           14                 CHAIRMAN NOBLE:  Granted.

           15                 Now, Joy, there you go.

           16  BY MS. HERR-CARDILLO:

           17      Q.    Okay.  When we broke for lunch, we were just

           18  about to go over your Slide No. 3 from your PowerPoint

           19  presentation, so Mr. Hjalmarson, if you want to just

           20  pick up your presentation at that point.

           21      A.    Okay.  I'm looking at Slide No. 3, and this

           22  is just a summary of the information I used for the

           23  assessment of navigability.

           24            The first item there is the federal GLO

           25  cadastral surveys.  I just want to make a point that
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            1  some people might think that if I looked at those for

            2  four months, that I didn't know anything about

            3  surveying.

            4            I've surveyed a lot with the U.S. Geological

            5  Survey, and I have six units of university credit in

            6  surveying, and I -- we started out with the original

            7  equipment used by federal land surveyors.

            8            So when I read those survey notes and so

            9  forth, I have a pretty good idea of exactly what

           10  they're doing.  There are a few cases where I don't,

           11  but 95 percent of it I know what they're doing.

           12            Okay.  I looked at historic evidence, a lot

           13  of newspapers and that type of thing.  And I used the

           14  hydrology, hydraulics, morphology, technical reports

           15  like U.S. Forest Service and so forth.  Looked a little

           16  at modern navigation, which is what we've been talking

           17  about here for several days.  And then my personal

           18  experience.

           19            So I basically used standard engineering and

           20  hydrologic methods, or hydraulic methods.  I put my

           21  engineering seal on my work, so that implies that I

           22  used a professional approach to this.

           23            The question is:  Was the Verde River

           24  susceptible to navigation at the time of Arizona

           25  statehood in its ordinary and natural condition?  That


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 4     12/18/2014
                                                                      957


            1  was my driving objective.

            2            This is just boilerplate.  We're looking at

            3  natural and ordinary and segmenting.

            4      Q.    Moving on, just to mark our place now, we're

            5  on Slide 7.

            6      A.    Oh, I'm sorry.

            7      Q.    That's okay.

            8      A.    I'm at 7 now.

            9            This is a rather detailed overview of what I

           10  did, the general approach.  If everybody can read that,

           11  it might be wise to just let you look at it for a

           12  minute and move on.

           13            I want to emphasize the U.S. Forest Service

           14  here on the hydrology and the hydraulics.  I'll get

           15  into that a little bit, but they've done a very

           16  extensive report on the upper Verde River.

           17      Q.    Slide No. 8.

           18      A.    Slide 8, this is -- just gives some distances

           19  and drainage areas here.  Again, I think you can look

           20  at that as fast as I can talk about it.

           21            Let me make one comment.  There is a --

           22      Q.    This is back on Slide 8?

           23      A.    I'm back on Slide 8.

           24            There is a closed basin in the upper end of

           25  the Big Chino, right at the northern end up there.
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            1  It's about 357 square miles.  That's the upper Valley

            2  climate.

            3            Okay.  Here's the conceptual model of what

            4  I'm doing, and this is based largely on USGS modeling

            5  that they've been doing all over Northern Arizona.

            6      Q.    And this is Slide 9.

            7      A.    Slide 9.

            8            The models that are available or that are

            9  being used now are of basin-fill sediments, which is

           10  the lower box here in this diagram.  And there's

           11  several layers to that, and it includes generally the

           12  basin fill.  Commonly, basin fill is thought of as

           13  sediments of old alluvial fans and this type of thing.

           14  In the Big and Little Chino areas, it's interlaced with

           15  volcanics.

           16            And in the Verde Valley, the USGS includes

           17  the Verde formation, which is cemented material of all

           18  different sizes.  Well, not real big stuff, but it gets

           19  up into cobbles.

           20            What I'm looking at here is the triangular

           21  portion here.  We're looking at the mountain fronts,

           22  the mountain front springs, the drainage area or

           23  drainages like Granite Creek and Walnut Creek that flow

           24  towards the basins and across the basins and down into

           25  the Verde River.  So we're looking at recharge,
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            1  evapotranspiration, and the base flow from that upper

            2  unit.

            3            So, like I said, it's based on USGS studies,

            4  largely.  The USGS did not model the quaternary

            5  aquifers or the mountain front springs that I'm going

            6  to model or I'm going to estimate.  The base runoff of

            7  the quaternary aquifers and the mountain front springs

            8  is estimated for this study.

            9            Okay, here is a diagram of what the USGS has

           10  modeled.

           11      Q.    This is Slide 11.

           12      A.    And this is Slide 11.

           13            This is the lower -- the lower unit here,

           14  Layers 1, 2 and 3 are what they have modeled, and

           15  they've modeled the base flow in the Verde River.

           16      Q.    When you say they, could you be specific?

           17  Who's modeled that?

           18      A.    The what?

           19      Q.    Who is they; who are you referring to?

           20      A.    The USGS, and the primary references below

           21  there are Don Pool and the team.

           22      Q.    Okay.

           23      A.    The HA-664 is a hydrologic atlas that models

           24  the base flow.  That's been used on the -- I used it on

           25  the Santa Cruz, the San Pedro, the lower Gila, and I'm
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            1  using it here to determine the Q90 base flow.  So what

            2  I'm looking at here is the upper unit that they did not

            3  simulate.

            4            Slide 12.  This is the HA-664 study and the

            5  corresponding map.  They have a groundwater budget here

            6  that applies for each of the groundwater basins, and

            7  these, there's like 72 of these, I think, in the

            8  basin/range physiographic province, and there's 4 of

            9  them up here in the Verde watershed.

           10            There's been some confusion in previous

           11  testimony on the other rivers, so I thought I would

           12  cover this.

           13            The way this is used is you have base flow

           14  coming across, say, one of these units; like I'm

           15  showing here with the moving flow.  And you have a

           16  water budget for that particular unit.  So you can --

           17  if the outflow that I'm showing here, if it's more than

           18  the inflow, which is the purple area, then you end up

           19  with a gain in base flow as the river crosses that

           20  unit; and, conversely, if it's the other way around,

           21  you have a loss.

           22            So, for example, going to just the lower

           23  Gila, in the lower Gila River it's losing because of

           24  the high ET.

           25            This is the existing definition of the base
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            1  flow --

            2      Q.    And this is Slide 13?

            3      A.    -- produced by the USGS, and it's Slide 13.

            4            This is another USGS report.  And, by the

            5  way, there's about a half a dozen full USGS studies up

            6  here in the Verde watershed, most of it in the upper

            7  end.  I used this information for my analysis.

            8            So I'm going to take a photo trip of the

            9  Verde, and, first, let's look at what we know.  We know

           10  a lot about basin-fill aquifers.  Like I said, the USGS

           11  has modeled the bejesus out of them.  We know very

           12  little about the quaternary.  And I used the U.S.

           13  Bureau of Reclamation virgin flow runoff for the mouth

           14  of the Verde River.  That's USBR 1952.  That's been

           15  used by at least three of us.  Of us, I mean our

           16  technical people or people involved in this issue for

           17  the other rivers we've covered in the last year or so.

           18  So several of us have used that bureau report.

           19            I will add that Mr. Gookin thought very

           20  highly of that report and testified accordingly.  He

           21  thought it was about the best information around on

           22  virgin flow.

           23            Slide 15, I'm looking at natural conditions;

           24  in other words, no humans, no sprinklers, no cattle, no

           25  dams, and so forth.
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            1            This is slightly different than the slide I

            2  handed out.  This is color infrared that shows where

            3  evapotranspiration is.  If it's red, that means there's

            4  living plants there transpiring water into the

            5  atmosphere.

            6      Q.    And this is Slide 16 in your PowerPoint,

            7  correct?

            8      A.    That's correct.  And this slide on the left

            9  is just slightly larger than the one that's in your

           10  handout.  I showed this larger one because it's kind of

           11  interesting here, I think.

           12            Here it shows the farming area in Big Chino.

           13  Over here you can see the brilliant red line here

           14  that's the Walnut Creek, and here is Williamson Valley,

           15  lots of farming going on.  Here's the present farming

           16  in Little Chino Valley, and there used to be along

           17  Granite Creek right here, but it's been moved after the

           18  construction of Watson Waste over here and the canals

           19  going over into here.  The irrigation area moved over

           20  to there in 1914 or it started to move in '14.

           21            And you can't really see it on this slide,

           22  but there's a thin red line here, and it goes down to

           23  the Verde Valley.  So on the right is another color IR

           24  of the Verde, and it shows the Verde River coming down,

           25  with Peck's Lake that we were talking about.
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            1            And this is Freeport's slag pile that they're

            2  going to process.  I guess there's about a billion

            3  dollars worth of minerals in that.  And I want to say

            4  that I'm an advocate for that.  I'm strongly behind

            5  them.  I think it's a really good idea to get rid of

            6  that thing.  Also, it pushed the river over.

            7      Q.    So if you could just clarify for me.  You

            8  made reference to the handouts, the things we passed

            9  out at the beginning of your presentation.  What

           10  comparison are you drawing?

           11      A.    Okay, that handout, if you follow my arrow

           12  here, it's just slightly smaller than what I have here,

           13  just a hair.

           14      Q.    Okay.  Which of the handouts?  Was this in

           15  the packet or was this -- I'm sorry, I don't have them

           16  in front of me.

           17      A.    Oh, I'm sorry.  It's in my report.  It's in

           18  the report of the PowerPoints.

           19                 MS. HERNBRODE:  It's in his original

           20  PowerPoint.

           21  BY MS. CARR-HERDILLO:

           22      Q.    Oh, it's in your original PowerPoint.  Okay.

           23      A.    The original PowerPoint.

           24      Q.    Okay.

           25      A.    So there's very little difference.  I wanted
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            1  to just show the connection between the photo on the

            2  right and where it's seen on the photo on the left.

            3  That's all I'm doing.

            4      Q.    Okay.

            5      A.    There's nothing sinister about changing this.

            6      Q.    I just wanted to make sure everybody

            7  understood what the change was.  That's okay.

            8      A.    Here's the profile of the Verde River.

            9      Q.    And this is Slide 17.

           10      A.    Slide 17.  And it shows Verde coming through

           11  Big Chino Valley, where the slope changes, and it comes

           12  down there and there's a hump in it and off it goes.

           13            And this reminds me of a little song, "My

           14  bucket's got a hole in it."  So a hydrologist will look

           15  at this and he'll say, well, my profile has a bump in

           16  it.  So which means there's a hard rock area in there.

           17  It's not uniform geology down this thing.  And we've

           18  discussed that at great length in the last few days;

           19  but you can see it real clear on the profile, is the

           20  point I'm making.

           21            Okay, here's a 1906 map of the lower Verde.

           22  It shows a meandering channel in a few places.  It's

           23  two channels.  In my report I have a set of the early

           24  USGS maps, all of them at or before statehood.  They

           25  all show a single meandering channel.
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            1            There was a change at the upper end in the

            2  channel pattern of Granite Creek over roughly a 15-year

            3  period, as depicted on two of the maps.  Granite Creek

            4  changed from a single channel to a braided channel.

            5  It's clearly shown on the map.  No braiding is shown on

            6  the Verde River in those historic USGS maps.

            7      Q.    And that was Slide 18.

            8      A.    Slide 18.

            9            Slide 19, I'm going to skip this.  We've

           10  covered this, the braided period.  Jon Fuller covered

           11  that in great detail.  There's been more questions

           12  about that than dogs have flees.

           13            The same thing goes with this.  This is that

           14  sand and gravel pit.  I might add real briefly here

           15  that it looks like the sand and gravel pit caused a

           16  backwater effect and a lot of storage of sediment, and

           17  then the gradient through here increased, and as a

           18  result, it became braided.

           19      Q.    So that was Slide 20, but we're moving on.

           20      A.    Slide 20.

           21            This is just kind of a fun trip up the Verde.

           22  This is a major diversion at Fort McDowell and this is

           23  looking downstream.

           24      Q.    And what's the date on that?

           25      A.    This is a Google, a very recent Google.
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            1      Q.    Okay.  And that's Slide 21.

            2      A.    21.

            3            22, here's a Google on the right, and it

            4  shows the source of a whole lot of the riffles of this

            5  pool and riffle river.  And a lot of the riffles occur

            6  at the mouths of tributary streams that flood and dump

            7  the dirt, the debris, into the Verde River.  That's the

            8  source of a bunch of them.  Not all, but quite a

            9  number.

           10            Something that's just kind of a pretty little

           11  view of the Verde downstream of Bartlett Dam.  It shows

           12  it's tree-lined.  The Salt River Project has been

           13  releasing about 100 cfs here as a result of an

           14  agreement with the Indians, and it has kind of a nice,

           15  pretty, stable appearance to it now.

           16      Q.    So that's a modern picture?

           17      A.    That's a modern picture, yes.  I just want to

           18  give SRP a little attaboy here.

           19            Slide 23.  We're still below Bartlett Dam.

           20  Here is a USGS crew surveying a cross-section.  There's

           21  a guy standing in the river.  That's taken quite a few

           22  years ago, 20 years ago or so.  And here's a little

           23  boating below Bartlett.  There's Bartlett releasing.

           24            Slide 24, this is an interesting slide.  This

           25  is the reservoir at Horseshoe, behind Horseshoe Dam,
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            1  full of sediment.  Hold on a second.

            2            Okay.  22,300 acre feet of sediment has been

            3  deposited there from 1945 to 2003.  That's a bunch of

            4  sediment.  The sediment effect goes all the way up the

            5  Verde River to about 9 miles above the dam, and there's

            6  been about 6 foot of fill at the USGS gage at, we call

            7  it, Tangle Creek in these hearings.  It's 095085.  The

            8  channel at that point has come up about 6 feet, and

            9  it's a direct effect of the sediment deposition and the

           10  water storage behind Horseshoe Dam, and that's a human

           11  effect.

           12            This is right upstream of the gage I just

           13  mentioned, and this is Slide 25.  This is Sheep

           14  Crossing.  Real interesting suspension bridge.

           15            This is some boating down in the Wild and

           16  Scenic reach that's been discussed.  Here's Verde Hot

           17  Springs again.  Here's an older photo taken in 1930 on

           18  the right.  Nice single channel.

           19            Here's one that hasn't been shown.  This is

           20  1910 at the Childs powerplant.  I don't know if that

           21  horse is in the deepest part or not.  To me, it looks

           22  like it's a little deeper behind the horse there, but

           23  I'm not sure.  But that, judging from the vegetation,

           24  it's not in the summer, but it does look like a bunch

           25  of base flow to me.
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            1      Q.    And that's Slide 27?

            2      A.    27.

            3            I don't know whether you know how this

            4  powerplant used to work, but the water was diverted up

            5  there at Fossil Springs, went down through Irving

            6  Plant, and then through an elevated conduit it went

            7  into what I think was Spirit Lake, and then from there

            8  it went into an underground pipe and down into the

            9  powerplant here at Childs.  It's all closed up now.

           10            Slide 28, this is --

           11      Q.    If I could just go back to that slide, the

           12  Childs powerplant.  Was that still open in 1912?

           13      A.    No, it was built -- this is after statehood.

           14      Q.    Well, this picture, you said, is 1910.

           15      A.    Oh, wait a minute.  Excuse me.  I'm sorry.

           16  I'm having a senior moment.

           17            That's close to when it was built, I believe,

           18  yeah.

           19      Q.    Okay.  So it would have been open in 1912 as

           20  well?

           21      A.    That's right.  Yes.

           22            Okay, Jon mentioned the Camp Verde canoe

           23  races.  I don't know whether Jon's there, but I took

           24  that a couple years ago.  It was fun to watch them

           25  going by.
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            1            Verde Falls area.

            2      Q.    This is Slide 28.

            3      A.    This is Slide 28, yeah.

            4            We discussed that, I guess, so I'll move on.

            5            Here are some aerial views of USGS gages.  It

            6  just shows basically where they're located.  You try to

            7  get them in a straight, uniform reach, usually in a

            8  little pool, assuming that there's a stable section

            9  control downstream.  And the section control would be,

           10  you know, a riffle type area.

           11            If there's no stable riffles around, then you

           12  try to get a straight, uniform reach where the control

           13  is known as a channel control.  And the control, by the

           14  control, I mean it means the feature at and downstream

           15  of the gage that controls the stage-discharge relation

           16  or the rating curve for the gage.

           17      Q.    And just before we move on from those gages,

           18  you actually were responsible for the placement of

           19  gages along the Verde River when you were with USGS,

           20  correct?

           21      A.    Yes.  When I was -- I selected -- well, a

           22  geologist and I selected a site for the Paulden gage.

           23  We drove a stake in the ground and built it here, after

           24  we got permission from Ed Tovrea to put it on the old

           25  King's Ranch, where it's located.  Ed Tovrea doesn't
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            1  have it anymore.  Somebody else has it.  But, anyway,

            2  at the time we put the gage in, Ed Tovrea, the big

            3  meatpacking guy there east of Phoenix, owned that.

            4  Kate Star, by the way, used to own that after the Kings

            5  had it.

            6            I was involved with the Clarkdale gage, also.

            7  I was involved in selecting where to put the -- there's

            8  two cableways there.  I was involved in locating those

            9  cableways with a geologist.

           10      Q.    Okay.  So Slide 30.

           11      A.    Slide 30.  This is the Black Bridge at Camp

           12  Verde.  It's the one upstream.

           13            This shows the Verde formation.  This white

           14  here and this white right here is the Verde formation.

           15  So the Verde River in this area has been scouring, and

           16  it contributes to its stability because it's

           17  encountered an erosion-resistant material.  So as a

           18  result, the river is going through an alluvial -- kind

           19  of an alluvial environment, but it's pretty stable.

           20            This is just boilerplate stuff.  I'm just

           21  showing that it's being used.  I'm not for or against

           22  this publication.  I'm just showing that it exists.

           23      Q.    Okay, that was Slide 31.

           24      A.    31.

           25            Here's some older photographs.  I think these
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            1  have been shown.  In fact, I'm sure they have.

            2      Q.    Slide 32.

            3      A.    That was 32, and here's the little point bar

            4  that Jon was talking about earlier today.

            5            This just simply shows that this river is

            6  being loved to death, so to speak, which is a nice

            7  thing to happen, in my opinion.

            8      Q.    Slide 33.

            9      A.    That's 33.  Here's another paddler guide.

           10      Q.    When you say the river's being loved to

           11  death, you're not implying it's being killed, right?

           12      A.    No.  That's right.  I realized as soon as I

           13  said that, it's not a good -- I love my dog to death,

           14  but I don't want him to die.

           15      Q.    Gotcha.

           16      A.    This is just a reach downstream from the

           17  Clarkdale gage as the river enters the Verde Valley.  I

           18  do show a cross-section at this site in my report.  I

           19  know this gentleman that owns this property real well,

           20  and his grandson swims in the river out here, and

           21  there's pools and stuff in here that are excellent

           22  swimming, that are 5 to 6 feet deep.

           23      Q.    That's Slide 34.

           24      A.    That was 34.

           25            This is Slide 35.  It's looking downstream at
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            1  the Clarkdale gage.  This is the access cable to the

            2  gage.  To get there you have to -- behind the camera is

            3  a cable that you measure from, but you use it to go

            4  across the river, and then you walk downstream and you

            5  come back across to get to that gage.  It's kind of

            6  hard to get to.  This just shows there's a pool there,

            7  but downstream there's a riffle.

            8            This is a view from the gage area, and this

            9  is the riffle I was referring to.  It's, I don't know,

           10  50 to 100 feet below the gage.  You can see where it's

           11  kind of pooled, and a little riffle starts here, but

           12  the main one is down here.  Here is higher flow where

           13  that riffle is kind of drowned out, so it becomes

           14  submerged by back-channel backwater, water that might

           15  propagate way down there.

           16      Q.    And that's Slide 36 showing the Clarkdale

           17  gage.

           18      A.    That's 36.  The discharge there is 2,000 on

           19  the lower slide.

           20            So here's just another view of it.  I'm

           21  showing this in detail at this site because it has been

           22  discussed in a couple of the witness reports.  So

           23  here's the pool with the riffle area.  I show a

           24  cross-section for this, and I also show a cross-section

           25  that's basically the rating curve for the gage, and the
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            1  conditions down here are controlling the stage and

            2  discharge or the depth and discharge at the gage.

            3      Q.    And just to be clear, that was Slide 37.

            4            Now we're moving on to 38.

            5      A.    Okay, and now I'm on 38.  Here's a couple of

            6  rating curves for that riffle, and the riffle did fill

            7  during a short period here.  So I saw the information

            8  that these curves are based on, and I used classic USGS

            9  methodology, which is a parabolic situation that

           10  describes the section control.  And with three current

           11  meter measurements, you can convert this to logarithms,

           12  which becomes a linear equation with three variables,

           13  and you know the variables of stage and discharge from

           14  the three measurements and you can solve for all the

           15  components and out pops the depth.

           16            And in this case the depth was 3 feet.  And

           17  using different hydraulic methods at the cableway,

           18  using the information from a very large current meter

           19  measurement, which is described by this water level up

           20  here, and then this cross-section, using that

           21  information I determined the depths corresponding to,

           22  well, the Q90 of 111 cfs and the depth was 3 feet.

           23      Q.    And is there any information there about flow

           24  rate?

           25      A.    About what?
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            1      Q.    Flow rate.

            2      A.    Floating?

            3      Q.    Flow rate.

            4      A.    Oh.  111 cfs was the -- I computed the depth

            5  for that, but I computed the depth for the median and

            6  the average too.  I'm just giving a summary here.

            7      Q.    Okay.

            8      A.    But I computed everything you need for this

            9  assessment of navigability.

           10                 CHAIRMAN NOBLE:  Joy, could you put the

           11  microphone a little bit closer to your mouth?

           12                 MS. HERR-CARDILLO:  Sure.

           13                 CHAIRMAN NOBLE:  Thank you.

           14                 THE WITNESS:  Okay, the USGS has done

           15  many studies.  A colleague of mine, Laurie Wirt, who

           16  we -- 25 years ago we did a report on the source waters

           17  of the Verde River, which was basically a study of the

           18  connection between the Big Chino aquifer and the base

           19  flow in the Verde River.  She did subsequent studies on

           20  the river and kayaked the whole upper part several

           21  times collecting geochemical type samples.

           22                 This is a subsequent study by a

           23  different person, but it's a USGS study.  And they were

           24  using a canoe and they -- what he's doing here is

           25  collecting water samples.  So they started up -- this
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            1  particular trip they started at Perkinsville and went

            2  on down to Clarkdale.  And no dents in the canoe.  The

            3  canoe is loaded with scientific instruments.  If you

            4  dumped it in the water, I think it could be an

            5  expensive loss.  And the water samples are also in the

            6  canoe.  Some of them had to be refrigerated, so they're

            7  probably in the ice chest.

            8                 Anyway, they're using the river.

            9  There's no dents in the canoe.

           10  BY MS. HERR-CARDILLO:

           11      Q.    And that was Slide 39.

           12      A.    39.

           13            This is 40.  This is just a view showing a

           14  pool and how they act as a small sediment trap.  You

           15  can actually see the sediment in this one.  And when

           16  you have real small floods and so forth, it will bring

           17  sediment down, and because of the low velocities in the

           18  pool, it will settle out, and then larger floods will

           19  reactivate this sediment and move it on down.

           20            So I'm just kind of showing how dynamic, you

           21  know, a calm, little river can be.  There's things

           22  going on.  Doesn't really have much effect on

           23  navigability, or I would say it's insignificant.

           24            This is part of the U.S. Forest Service study

           25  I mentioned.  These are not exactly at the same
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            1  location, but this would be before the '93 flood and

            2  after the '93 flood.  That shows the channel at

            3  basically the same location.

            4            I wouldn't really compare the little riffle

            5  here to what is shown on the left because they are a

            6  slightly different spot.  But, anyway, there was very

            7  little change as a result of the '93 flood, and that's

            8  generally the condition on the entire upper part.  It

            9  was hardly anything.

           10      Q.    And that was Slide 41.

           11      A.    That was 41, yes.

           12            I'm at 42 now.  This just shows a different

           13  type of channel.

           14            While I'm on this slide, I'm going to mention

           15  Dr. Neary and Dr. Medina.  They're Ph.D. hydrologists.

           16  Al Medina, who I know quite well, he just retired.

           17            Dr. Dan Neary, I've communicated a lot with

           18  him.  When I found out they had 108 cross-sections, I

           19  got extremely interested and got ahold of him, and he

           20  told me I could have them all.  It wasn't in the same

           21  format of the computer program I use, so I asked him if

           22  he could select out a handful of representative

           23  cross-sections, which he did for me.  So those are

           24  shown in my report.  So I'm taking his word that they

           25  were representative.  It's my experience that they
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            1  were.

            2            This just shows the variability up there in

            3  the upper part.  You have the little alluvial pockets

            4  and then you have big bedrock cliffs.

            5            And this is the Verde Paulden gage.

            6      Q.    This is Slide 44.

            7      A.    Slide 44.

            8            And this is the site I selected.  It's been

            9  there ever since, so it hasn't washed out, and the

           10  channel's still where it was.  This is a channel

           11  control through here.  The riffle is way downstream,

           12  but what's really controlling the stage-discharge

           13  relation here is the channel, the channel condition.  A

           14  couple of big boulders in there.

           15            The boulders are obstruction to navigability,

           16  but boulders also cause a backwater effect, so they

           17  increase depth.  So there's a good side and a bad side.

           18  If you're using small watercraft like kayaks and

           19  canoes, I don't think they're any problem at all.

           20            Now, this is kind of a nice laboratory area

           21  in regard to banks, stable banks.  The banks along this

           22  upper part are quite stable.  I say they're stable.

           23  The Forest Service says they're stable.  Phil Pearthree

           24  says they're stable, and so forth.

           25            And one reason they're stable is there's a
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            1  lot of grass, and the grass in here has roots that go

            2  down 2 to 3 feet, generally about 2 feet, and the roots

            3  act like rebar and concrete.  They hold the soil mass

            4  together.  So when it's exposed to floodwater, it's

            5  resistant to erosion.

            6            Now, an interesting way to look at this is

            7  you can go down here, and back in 1964 I discovered

            8  this and I learned a lot about geomorphology in about

            9  15 minutes.  I was down here looking at this channel,

           10  and I looked at the bank real carefully, and I noticed

           11  it went vertically down and then it went underground,

           12  back under.  And where it went back where it eroded, it

           13  eroded under the roots, and it wasn't consistent all

           14  the way down here, but the channel was lot wider than

           15  it appeared on the surface.

           16            Now, there's very little flow.  In base flow

           17  there's not a whole lot of water in there, but there is

           18  a slow-moving current in those areas.  So when you

           19  measure that river, you've got to be careful what

           20  you're measuring.

           21            This is an example.  This is characteristic

           22  of the Great Plains in the United States.

           23      Q.    And this is Slide 127, which is one that you

           24  added?

           25      A.    Right, handout 127.  Thank you.  I get more
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            1  interested in my subject than I do in where I am.

            2      Q.    That's okay.  That's what my job is.

            3      A.    I think this is a very interesting slide.

            4  You can find many slides like this that show these

            5  massive root zones that were present in, in particular,

            6  the Great Plains.  Navajo grass is one of the grasses

            7  that was along floodplains.  They were along the

            8  floodplains of the Cimarron River, many rivers that

            9  have been studied.

           10            And what happened here is the settlers came

           11  along and they farmed these floodplains and they

           12  destroyed this grass.  And the grass was so hard to get

           13  rid of they had to use steel plows.  They had to use

           14  some big equipment to get rid of it.  Then over here is

           15  their crops.

           16            So this shows both the grass and the crop.

           17  This has a very shallow root zone and this has a

           18  massive root zone.

           19            If you have seen Ken Burnham's beautiful

           20  documentary on the West, the settlement of the West,

           21  it's several series.  In one of those series it showed

           22  a sod house on the Great Plains and he shows a chunk of

           23  grass with about a 20-foot long root zone.  So when you

           24  get rid of that, you end up with a dust bowl.  Duh.

           25      Q.    So no rebar in that crop?
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            1      A.    There's no bonding.  You've removed the

            2  bonding and it's susceptible.  You know, a flood comes

            3  along and it's not bonded together, and along the

            4  rivers, the way the diversions were done, they diverted

            5  water that pointed directly towards their farming, and

            6  if their furrows were in line for that particular crop,

            7  the flow would just go down there, you know, hellbent

            8  for election, so to speak, and erode everything away.

            9            It's almost a no-brainer on the confusion

           10  that has existed on the effects of man on floodplains.

           11  You can see it, a major factor right here in front of

           12  you.

           13            Slide 45.  This is the Paulden gage with high

           14  flow looking across, and there's the gage and the

           15  cableway.  Shows flow in the floodplain.  It shows a

           16  line of trees that were along the main channel there,

           17  the low flow channel.  Here's some scientific work

           18  being done.  I forget who that was.  Anyway, this is a

           19  little above the Paulden gage.

           20            Slide 46, this is a Forest Service photograph

           21  by Dr. Neary.  It shows the stability of the banks up

           22  in the upper part of the watershed.  Here's a tree

           23  that's been eaten by a beaver, and the upper part is

           24  where most of the beaver dams are.  This is right after

           25  the '93 flood.
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            1      Q.    Okay.  So the report is dated 2012, but the

            2  photograph itself is right after the '93 flood?

            3      A.    Yes, I believe so.

            4            Yes, it has to be, yes, because you can see

            5  how fresh it is.  But the channel's still there.

            6  There's still a nice little channel.

            7      Q.    And just -- I don't think we got it in the

            8  record.  This is Slide 46.

            9      A.    Slide 47.

           10            Ah-hah.  Now, here's an obstruction, SRP's

           11  weir.  They have a gage here.  I'm joking about the

           12  obstruction.  But they're monitoring the flow up here

           13  because they want to know when the base flow from the

           14  Big Chino aquifer changes.

           15            And I think Mark will have a lot of work cut

           16  out when that happens, but anyway.  Excuse me.  That's

           17  just a -- I shouldn't have said that.  That's just a

           18  casual, off-the-wall comment.

           19      Q.    Okay.

           20      A.    This is at Mile 3.2.  It shows people boating

           21  in here pretty good.

           22                 CHAIRMAN NOBLE:  Win?

           23                 THE WITNESS:  Yes, sir.

           24                 COMMISSIONER ALLEN:  Where is this

           25  relative to Road 638?
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            1                 THE WITNESS:  This is upstream.

            2                 COMMISSIONER ALLEN:  Okay.  And there's

            3  another road that comes in at that particular point?

            4                 THE WITNESS:  In here?

            5                 COMMISSIONER ALLEN:  Yes.

            6                 THE WITNESS:  Yes, there is.  This is

            7  the area, I think Jon Fuller described it as an area

            8  with an outhouse.  This is the old Campbell -- this is

            9  on the land of the old Campbell Ranch.  Was he the

           10  Governor?

           11                 COMMISSIONER HORTON:  There was a

           12  Campbell Governor.

           13                 THE WITNESS:  Yeah, he was one of the

           14  Govs, one of the early Govs.  And on maps it's also

           15  shown as the Stewart Ranch.

           16                 I'm going to jump ahead here a little

           17  bit, but this is where I -- well, no, excuse me, I'm

           18  not going to jump ahead.  Forget I said that.  I don't

           19  want to give anything away.

           20                 Okay, at statehood there were many human

           21  impacts.  This is Slide 48.  Many human impacts.  The

           22  base flow had been altered, and a large part of the

           23  alteration occurred in the watershed upstream of the

           24  Verde River itself.  So it was in the contributing

           25  drainage areas where there was a major impact.
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            1                 This is Slide 49.  That's basically what

            2  I just said.

            3                 Slide 50.  So I set out to determine the

            4  natural flow of the Verde River.  That's the primary

            5  objective, what I set out to do here.  And I'm showing

            6  here that I used three different methods that are

            7  backed up by other information.

            8                 The first method I used was to determine

            9  the irrigated acres using the GLO cadastral surveys.

           10  That was determined by both the plats and the field

           11  notes.  I took that acreage and multiplied it by a

           12  consumptive use factor that's agreed upon by the USGS

           13  and Arizona Department of Water Resources.  That's a

           14  relatively new figure that they have all -- they've

           15  agreed upon.  The product of that is equal to the

           16  reduction in base flow.

           17  BY MS. HERR-CARDILLO:

           18      Q.    And this is Slide 51, for the record.

           19      A.    Slide 51.

           20            Slide 52, I did this along Granite Creek,

           21  Williamson Valley, Walnut Creek, using those original

           22  surveys.

           23            Here's an example of one of the surveys.

           24  This is Fort Whipple right down here, and this is

           25  Slide 53.  This is Fort Whipple.  Prescott proper is
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            1  just off the map here on the lower part.  At the upper

            2  end here there's a cultivated area, and that's where

            3  Watson Lake is now.  Willow Lake is over in this area.

            4            I have the arrows pointing at the surveyed

            5  channel widths.  This is interesting here.  They show

            6  one point where the channel is dry.  Well, this is a

            7  cultivated cornfield.  And I'm -- it wasn't in the

            8  notes, but I'm sure there's a diversion there, because

            9  right down here then the water started coming back in,

           10  the wastewater.

           11      Q.    And the fact that that's a corn -- I can't

           12  read.  My eyes aren't that good.

           13      A.    Cornfield.

           14      Q.    Cornfield.  And that was something that you

           15  learned through reviewing the notes?

           16      A.    Yes.  You had to read the notes.  You have

           17  to -- you can't really use these plats alone to

           18  understand hydrology and the cultivated areas and

           19  consumptive use and so forth.  You have to join it with

           20  the field notes.

           21            And it's interesting, when you do that, you

           22  realize the precision of these maps.  They're very

           23  precise.  I think they're roughly 3 foot by 3 foot in

           24  their produced size.

           25                 COMMISSIONER ALLEN:  Mr. Hjalmarson,
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            1  what was the date of that survey?

            2                 THE WITNESS:  It's right up here.  1871

            3  it was approved.  That's a good question.  Down here at

            4  the bottom it's not showing.  Oh, let's see.

            5                 Okay.  It could have been surveyed in

            6  1870 or so, but it was officially filed in 1871.

            7                 And then I didn't cover this, but the

            8  widths here in Fort Whipple were from another survey of

            9  the military base, and those were September 1875.

           10  BY MS. HERR-CARDILLO:

           11      Q.    Before we move on, the dry channel that you

           12  referred to, is that the Verde River or was that a --

           13      A.    Oh, I'm sorry.  Good point.  Willow Creek is

           14  over here.  No, excuse me, Granite Creek is over here.

           15  And this is Willow Creek here.

           16            Like I say, there's dams on both of them now.

           17  Here's a current view.

           18      Q.    This is Slide 54?

           19      A.    Slide 54 of a USGS gage on Granite Creek.

           20  What you see here is consistent with what you see in

           21  the original land surveys.  There's nothing strikingly

           22  different except there's less flow now.

           23            There are reservoirs upstream of this

           24  location, Goldwater and there's some water supply

           25  reservoirs for the City of Prescott.
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            1                 COMMISSIONER ALLEN:  Is that below the

            2  point where the City of Prescott has its sewage

            3  effluent holding ponds?

            4                 THE WITNESS:  I can't answer that right

            5  now.  There's a major sewage below this point, but I

            6  can't answer that.  I don't think it is, but I'm aware

            7  of a sewage treatment below.

            8                 Okay, now we're into what I was doing.

            9  BY MS. HERR-CARDILLO:

           10      Q.    Slide 55.

           11      A.    Slide 55.

           12            You take these, the cultivated areas that

           13  these surveyors defined, and you compute the area for

           14  each one and add them up.  This comes to 1,380 acres.

           15  You multiply it by 3.15, and you've got the acre foot

           16  per area.  Simple as that.

           17      Q.    So this is the same survey that you had on

           18  the other slide?

           19      A.    That's right.

           20      Q.    Okay.  And it's just an example of what you

           21  did for multiple surveys?

           22      A.    That's right.  And the difference between

           23  this and the previous slide is I'm showing in green the

           24  acres of the different cultivated areas.  And then the

           25  sum of it is shown over here on the right-hand side.
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            1  That's the method in a nutshell for Method 1.  You do

            2  this for the whole upper watershed, and you spend four

            3  months doing it.  But I enjoyed it, actually.

            4            So this is converting those acres to -- well,

            5  excuse me.  I did this for all the upper watersheds.

            6            Now, in Big Chino it was a little different.

            7  This is Slide 56.  This slide shows the total

            8  cultivated land for all the major watersheds up there,

            9  but I call these, you know, the Granite, Williamson

           10  Valley, Walnut and Big Chino.  And Big Chino, a lot of

           11  the cultivated land occurred after the federal surveys,

           12  but long be -- but several years before statehood.  In

           13  the late 1800s is where most of it occurred.

           14            A lot of the activity up there was associated

           15  with cattle and cattle feed, but there were also corn

           16  and so forth.  At present there's a major -- they grow

           17  a lot of carrots up in the upper end of the valley and

           18  they try to hit the offseason down here in Phoenix, so

           19  they have a high economic value trucking carrots down

           20  here.

           21            Oh, let me finish this.  On the Big Chino, in

           22  this area, I relied heavily on what I had observed of

           23  the area in 1964, when I was up here, and the aerial

           24  photographs that I showed you earlier from the NRCS,

           25  the 1940 photographs.  And like I pointed out, you put
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            1  those on a PowerPoint -- or excuse me.  Anyway, it's a

            2  photo-enhancing program.  I forget the name right now.

            3  Photoshop.  You put it in Photoshop and you can change

            4  the light and increase contrast and so forth and see

            5  where diversion points were and that kind of thing.

            6            And so I came up with an area for Big Chino

            7  using that method, primarily.  I used the federal

            8  surveys where there was information for that.  In the

            9  other areas it was exclusively the federal surveys.

           10                 COMMISSIONER ALLEN:  Now, this is

           11  relative to 1940, or is this going back to pre-1900?

           12                 THE WITNESS:  This is prestatehood.

           13                 COMMISSIONER ALLEN:  Prestatehood.

           14                 THE WITNESS:  Yes, sir.  This is my

           15  estimate of the natural flow.

           16                 COMMISSIONER ALLEN:  Is there any reason

           17  that you didn't include the Little Chino?

           18                 THE WITNESS:  Well, I call it Granite.

           19  Granite Creek drains Little Chino.

           20                 COMMISSIONER ALLEN:  Well, not really,

           21  but...

           22                 THE WITNESS:  In those days, in those

           23  days, before development -- wait.  You're thinking of

           24  the farming area in the town of Little Chino Valley?

           25                 COMMISSIONER ALLEN:  Yes, in the town.
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            1                 THE WITNESS:  Okay, that's

            2  poststatehood.

            3                 COMMISSIONER ALLEN:  Okay that was my

            4  question.  I was wondering why you didn't include it.

            5                 THE WITNESS:  The reason is the

            6  agricultural activity was along -- was close to Granite

            7  Creek.

            8                 COMMISSIONER ALLEN:  Okay.

            9                 THE WITNESS:  I'm sorry if I confused it

           10  that way, but that I was --

           11                 COMMISSIONER ALLEN:  Well, Del Rio

           12  Springs is in Little Chino, and that's the reason I

           13  ask, and there was irrigation in that area prior, well

           14  prior, to statehood.

           15                 THE WITNESS:  Yes, and I did throw

           16  that -- that is under my category here of Granite.

           17                 COMMISSIONER ALLEN:  Okay.  Thank you.

           18                 THE WITNESS:  Yeah.

           19                 I might add that at Del Rio it was a

           20  little tricky.  There's an area there that is a

           21  cienega, and I did not include that area in the

           22  cultivated acreage.  So it took -- I actually went out

           23  there and field-checked it, and another guy did, also,

           24  for me; and I came up with a reduced area for it.

           25                 I had that problem on -- in regard to
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            1  cienegas, there's cienegas in Big Chino.  In fact, Mark

            2  and I -- the last time I flew up there in a helicopter

            3  was when it was with Mark and the SRP people.  And

            4  there is a couple of cienegas in Big Chino that nobody

            5  talks about, but they're there.

            6                 COMMISSIONER HORTON:  Mr. Chairman?

            7                 THE WITNESS:  For cienega, there's a big

            8  cienega in --

            9                 COMMISSIONER HORTON:  I've always been

           10  confused about what a cienega is.  Would you tell me

           11  that?

           12                 THE WITNESS:  It's basically an area

           13  where there's artesian seepage that forms a marsh or

           14  wet, a wet area.  And like in the San Pedro, there used

           15  to be a whole bunch of classic ones where there were

           16  major marshes full of tules and mosquitos and

           17  everything else.

           18                 I might add, as long as you're on that

           19  subject, some of what was going on in the marshy lands

           20  of the Verde, the Camp Verde area, basically our

           21  cienegas adjacent to the Verde River.

           22                 I have a good friend, Dr. Tinlin, who

           23  owns 50 acres, and the river crosses that acreage, and

           24  on that land is a spring.  You can go out there and see

           25  it.  I'll take you out there and show it to you, if you
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            1  want.  And it's a cienega-type environment, and the

            2  water source is from the underlying Verde formation.

            3  It has nothing to do with river alluvium.  And there

            4  were -- the water levels have been lowered, and you see

            5  fewer and fewer of those, but there used to be more of

            6  them.  So that, I know that's a major source of some of

            7  the early observations.

            8                 Joy might be having a conniption now,

            9  but I'm going to say one more thing.  I was a good

           10  friend of Dr. Byrkit's.

           11  BY MS. HERR-CARDILLO:

           12      Q.    I have no control.

           13      A.    And he was raised in Jerome and was a Ph.D.

           14  historian.  He wrote "Forging the Copper Collar," if

           15  you know anything about good books about settlement of

           16  the West.  It's a classic.  And he and I were working

           17  on a PowerPoint in some of his work when he died.

           18            But, anyway, we formed the Verde River

           19  Citizens Alliance together.  It's a community group in

           20  the Verde Valley designed to educate people and

           21  collect, pick up trash along the river.  And then we

           22  have annual canoe rides for, basically, single-family

           23  mothers with children, and we would offer free canoe

           24  rides in the Dead Horse Park, Dead Horse Ranch State

           25  Park area.  And we take them down towards the
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            1  Bridgeport Bridge and things like that.  We owned about

            2  15 canoes.

            3            And so, anyway, I knew Byrkit real well.  The

            4  reason I'm mentioning that and I'm getting a little

            5  windy, but Byrkit wrote about the marshes in the Camp

            6  Verde area.  I talked to him personally about that.

            7  Those did not block the river.  They were there and

            8  they were pretty thick, but there was a channel through

            9  there.

           10                 COMMISSIONER HORTON:  Mr. Chairman, this

           11  is a total side little tale.  I was on a Committee with

           12  Dr. Byrkit and we were putting together a trail guide.

           13  We had an attorney from the AG's office, who happened

           14  to be Joy.  Small world.

           15                 DIRECTOR MEHNERT:  Which Joy?

           16                 MS. HERNBRODE:  Joy Hernbrode.

           17                 COMMISSIONER ALLEN:  The one in the

           18  back.

           19  BY MS. HERR-CARDILLO:

           20      Q.    Okay, so we were on Slide 56, and you were

           21  discussing, just to kind of summarize, so that I'm sure

           22  we all understand, that in terms of -- in the process

           23  of identifying the cultivated acreage for the Big

           24  Chino, you also had to make adjustments for cienegas;

           25  do I have that right?
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            1      A.    Yes, I considered the effect of cienegas.

            2  They did do what they call dryland farming in those

            3  days.  There was some experimenting with it in the Big

            4  Chino.  And what that means is, is you plow a cienega,

            5  put your crop seed in, and it grows.  So you don't

            6  count that, you know, and --

            7      Q.    Because that wouldn't have been irrigated?

            8      A.    That wouldn't be -- well, the effect of that

            9  wouldn't change the effect on the base flow of the

           10  Verde River.

           11      Q.    Okay.

           12      A.    So it was -- the human activity didn't really

           13  change the loss of water to evapotranspiration was the

           14  assumption.

           15      Q.    Okay.

           16      A.    So, like I say, you had to be very careful

           17  about it, about looking at this stuff.

           18                 CHAIRMAN NOBLE:  Joy, in order for you

           19  to collect yourself --

           20                 MS. HERR-CARDILLO:  I'm collected.

           21                 CHAIRMAN NOBLE:  You're not connipting?

           22                 MS. HERR-CARDILLO:  I'm not connipting

           23  at all; but if you think we should take a break, that's

           24  fine too.

           25                 CHAIRMAN NOBLE:  Thank you very much for
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            1  allowing that.  15 minutes, shortly after 2:30.

            2                 (A recess was taken from 2:17 p.m. to

            3  2:36 p.m.)

            4                 CHAIRMAN NOBLE:  Will the record please

            5  reflect that the Commissioners are present.

            6  Mr. Breedlove is not present, but Mr. Mehnert is.

            7                 MS. HERNBRODE:  And the Commissioners

            8  are hydrated.

            9                 CHAIRMAN NOBLE:  Joy, are you ready to

           10  proceed?

           11                 MS. HERR-CARDILLO:  I am.

           12                 CHAIRMAN NOBLE:  Please.

           13  BY MS. HERR-CARDILLO:

           14      Q.    Okay.  We were -- what was the previous

           15  slide, right before we broke, if you could go back to

           16  Slide 56?

           17            Okay.  I just wanted to make --

           18                 MR. HERR-CARDILLO:  Gosh, this is really

           19  loud now.  Can we turn it down a little bit?

           20                 CHAIRMAN NOBLE:  It's got a little

           21  feedback, it's that loud.

           22  BY MS. HERR-CARDILLO:

           23      Q.    Just to confirm, if somebody wants to review

           24  your work and your calculations on the cultivated lands

           25  and where you identified them in the plats or the
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            1  surveys, all of that is available in your appendices to

            2  your report, correct?

            3      A.    That's correct, in regard to the General Land

            4  Office survey plats, and where necessary, I made copies

            5  of a page or two of the field notes.

            6            On the Big Chino it was much more complicated

            7  than that.  I do show the GLO plats, but I don't show

            8  the detail on how I did it to the extent that I do on

            9  the other three areas; mostly because, like I was

           10  explaining, using Photoshop, you can use it to see

           11  things that you don't normally see, and it was very

           12  hard -- reproducing that on my equipment didn't show

           13  what I needed to show.

           14      Q.    Okay.  Go ahead and you can go on to

           15  Slide 57.

           16      A.    Okay.  So what I'm doing here is I'm trying

           17  to re-create the natural and ordinary hydrology.  In

           18  Method 1 I'm clearly using the GLO surveys, and where I

           19  have to use other methods, like the aerial photos that

           20  I mentioned, I do.

           21            Let me just read a couple of sentences from

           22  the Hayden report, the 1940 Hayden report.  You might

           23  notice, if you've ever read this report, it has two

           24  Page 6's.  When I was reading this for the first time,

           25  I can still remember I thought I already read Page 6,
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            1  but I didn't.  So part of both pages is the same and

            2  part of it is different.  But there's a comment here

            3  that does apply to what I was confronted with, and I'll

            4  read it, if you'll bear with me.

            5            "The fixing of dates of appropriation of

            6  water was a tedious and at times uncertain task,

            7  especially as to the older lands.  Since much of the

            8  land was under irrigation in the early Sixties,

            9  testimony of living witnesses with personal knowledge

           10  concerning dates of original cultivation is now

           11  indefinite or entirely lacking."

           12            Well, that was in 1940, so the problem is

           13  even more serious now.  So, anyway, that kind of

           14  explains what I was facing.  And then they also discuss

           15  the use of the surveys that I'm using.

           16      Q.    And, I'm sorry, what was the document you

           17  were reading from?

           18      A.    That's the Hayden report, the 1940, and it's

           19  on both Page 6's.  Let's see, I think I've discussed

           20  this.

           21            Okay, let's move on to Slide 58.  We're going

           22  to Method 2.  Now, let me just pause for a second

           23  before we get into it.  I realize there's some

           24  limitations to Method 1.  I'm assuming that the

           25  computation I made applies to the prestatehood period.
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            1  It was based mostly on 1971 and '82 maps.

            2      Q.    I'm sorry, 19?  You mean 1871.

            3      A.    Oh, excuse me, 1871 and 1872 maps.  I'm

            4  sorry.

            5            And as far as we know, the amount of

            6  cultivated land increased after that.  So I might be

            7  missing some, but I was satisfied with what I did.  But

            8  because of this, some of the limitations associated

            9  with this assumption, I used other methods.

           10            So here's Method 2.  The difference between

           11  the natural or virgin flow at the mouth of the Verde

           12  River is 100 cfs, and the difference of the -- the

           13  natural flow estimated by the Bureau of Reclamation in

           14  1952 was about 751 cfs.  The average annual flow for

           15  the entire period of record, which is over 100 years,

           16  is 651.  The difference in that was, basically, the ET

           17  from cultivated land in the upper watershed.

           18            Now, it also includes other losses, including

           19  mining of old Del Rio Springs.  The water was diverted

           20  from Del Rio Springs to Prescott in a pipeline.  There

           21  were railroad dams before statehood up near Seligman

           22  and Ash Fork and so forth.

           23            So, but what I did was just simplify it a

           24  little bit.  Forget the mine in Jerome and forget some

           25  of the other stuff on the upper watershed, and I used
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            1  this difference of 100 cfs and tried to determine what

            2  portion of it applied to the upper watershed, Big

            3  Chino, Little Chino, and so forth, and the Verde

            4  Valley.

            5            So I resorted to the Hayden report, and on

            6  Page 75 of the Hayden report is a summary of irrigated

            7  acreages for the different townships in the Verde

            8  Valley and the upper Verde.  And I simply took that

            9  information and determined the ratio between the upper

           10  and the Verde Valley, and I came up with applying this

           11  ratio to the 100 cfs.  I got 20 (sic) cfs was lost to

           12  ET above the Clarkdale gage, or excuse me, above the

           13  Paulden gage, and 72 cfs was down below.

           14            So that's basically an independent method I

           15  got, and those numbers are real close to the Method 1.

           16            There were a couple of conveyance-slope

           17  estimates made up in the upper part.  I showed those

           18  earlier.  They were 1 foot depth, and the widths on

           19  those were 60 feet or even maybe a little more.  I

           20  forget exactly.

           21            But I tried to use that information using

           22  conveyance-slope methods, using hydraulic computations.

           23  It was basically kind of a SWAG, a scientific wild-ass

           24  guess, using whatever little information I had.

           25            My result did agree with the other two
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            1  methods.

            2      Q.    So just so the record's clear, can you go

            3  back?  That's Slide 61?

            4      A.    Oh, I didn't say the number, did I?

            5      Q.    No.

            6      A.    Okay, this was Slide 59 I was talking about

            7  there, using that ratio.

            8      Q.    Thank you.  Yeah.

            9      A.    And then this is just a description of the

           10  conveyance-slope.

           11      Q.    And that's Slide 60.

           12      A.    Slide 60, yes.

           13            Here's one of the locations where the depth

           14  was made, 12 inches in depth at a 66-foot width.  And

           15  this is just shortly -- or just a short distance

           16  downstream from Granite Creek, about a mile downstream

           17  from Granite Creek.

           18            By the way, for the entire area I've shown

           19  what widths were available and what depths were

           20  available on the survey plats.  And then here's the

           21  field notes, and I have an arrow pointing to that depth

           22  so you can read it for yourself.

           23      Q.    And that slide is just a sample of -- an

           24  example of your work, and all of the work is set forth

           25  in the appendices?
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            1      A.    That's exactly right.

            2            Now, here's the other one, the next township

            3  to the east, and this shows the location of the other

            4  width/depth measurement.

            5            I came up with 60 cfs, but I assumed a

            6  cross-section shape that was probably wrong.  So,

            7  anyway, for what it's worth, I gave it a shot, and I'm

            8  not going to stand behind that.  It's truly a

            9  scientific wild guess.  But I was pleasantly surprised

           10  that it came in in the ballpark.

           11            Okay, Method 1 required a considerable

           12  effort, as it used cultivated land and hydrologic

           13  information from the original federal land surveys.

           14  All of the survey plats and associated field notes were

           15  painstakingly examined.  This method is considered the

           16  most accurate and precise of the three methods.

           17            And you can read that for yourself.  If you

           18  have any question, just ask.  But there's the results

           19  of the three methods for Q90, the median, Q50, and then

           20  at the bottom the natural or the virgin mean annual

           21  base flow.

           22      Q.    And that, I'm sorry, is Slide 64.

           23            Falling down on the job here.

           24      A.    Slide 64.

           25            And down at the bottom, while I do include
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            1  the gage 5060, which is the gage below Camp Verde on

            2  the Verde, and then I do include the gage at the mouth,

            3  095100; and that 751 is the Corps of Engineers' virgin

            4  flow number from their 1952 -- or excuse me, Bureau of

            5  Reclamation 1952 report.

            6            Okay, I took the results of those three

            7  methods and simply added it -- this is Slide 65.  I

            8  simply added it to the existing USGS base flow along

            9  the upper Verde River.

           10            Now, I didn't explain this specifically, but

           11  as you can tell, I did analyze what was going on in the

           12  upper end, and I thought the way to start this study

           13  was at Sullivan Lake.  I made the judgment that above

           14  Sullivan Lake, for that 3-mile stretch that I

           15  previously mentioned, it was not navigable.

           16            So that's just simply adding the amount I

           17  computed to the existing.  And these are the results

           18  for the upper reach, the Q90, the Q50, and the mean

           19  annual.  At the Paulden gage, 54 cfs for Q90, 60 cfs

           20  for the median, and 80 cfs for the mean annual.

           21            Now, what's really of important here, I'll

           22  say it again, is we're really looking at the limiting

           23  flow characteristic for navigability on the Verde is

           24  the base flow, and you have to start looking at the

           25  median and below and usually below.
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            1            I'll let you read that for yourself.

            2      Q.    That's Slide 67.

            3      A.    67, yes.

            4            Now, the base flow for Freethey and Anderson

            5  is for natural conditions, and so this Method 1, 2, and

            6  3 don't really apply to that.  That information was

            7  already available.

            8            Okay, so we go to the middle and lower reach.

            9  The base runoff of the lower reach is simply computed

           10  by adding the 100 cfs difference between the virgin

           11  average annual runoff and the gaged average annual

           12  runoff at 095100, and that's at the mouth.

           13      Q.    So this is for that portion of the river you

           14  didn't do the detailed analysis.  This is for the more

           15  general analysis below the --

           16      A.    That's right.  I'm switching to that.

           17            Okay.  So below the Clarkdale gage, which is

           18  basically downstream of all the cultivated land --

           19  there is some other cultivated land there, but it's not

           20  significant.  Below there I just simply added 100 cfs

           21  to the base flow from the USGS report Hydrologic

           22  Atlas 664.

           23      Q.    And that 100 cfs difference, refresh our

           24  memory; where did that come from?

           25      A.    That's the difference between the Bureau of
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            1  Reclamation's virgin flow from their 1952 report and

            2  the long-term average -- mean annual runoff for the

            3  period of record at the mouth of the Verde.

            4            So there's a reach there where the 100 cfs

            5  it's a constant addition to the flow in my method.

            6      Q.    Okay.

            7      A.    Now, you distributed the 28 cfs across the

            8  Verde Valley to the Camp Verde gage, so I went from 28

            9  to 100, really, or you distributed the 72 cfs across

           10  that.  So I think I just explained what's on this

           11  slide.

           12      Q.    And that's Slide 69.

           13      A.    69.

           14            Let me show you the result, and it might make

           15  more sense.

           16            So here we are at Sullivan Dam.  Looking at

           17  the average annual runoff, it shows a fairly constant

           18  to Perkinsville, but yet there's a slight drop there.

           19  There is some underflow that occurs as the Verde River

           20  flows across Perkinsville.  It's a big alluvial pocket,

           21  and their flow does disappear and then it reappears a

           22  short distance downstream.  Right upstream of Mormon

           23  Pocket, there's some big springs in there that head at

           24  Bill Williams Fountain.  The geochemistry analysis,

           25  isotopes and so forth shows that water is very old,
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            1  been in the ground a long time, and it originated at a

            2  very high elevation, which had to be Bill Williams.

            3            I'm sorry for saying that.  I wanted to keep

            4  this simple.  I didn't want to get carried away too far

            5  on that stuff, but...

            6      Q.    So I'm not sure I got that on record that

            7  it's Slide 70 we're referring to or looking at now.

            8      A.    Yeah, this is Slide 70, and it shows the flow

            9  of the Verde that I've computed, the natural flow.  And

           10  it shows the average annual all along the Verde from

           11  Sullivan Lake all the way to the mouth.  It shows the

           12  median and the base.

           13            There's also a little blue line here that was

           14  from a USGS study, but that's not natural.  That's not

           15  a natural condition that they show.  But I gave the

           16  reference to that, so if you want to compare what I've

           17  done to theirs and see the difference, you're certainly

           18  welcome to do it.

           19            So at any rate, that's what I came up with.

           20  I might add at this point there's a recent USGS study

           21  done in 2005, and they came up with the same numbers

           22  I'm showing here.  They came up with the same amount

           23  of flow.  They computed a hundred cfs change in the

           24  base flow down to the mouth.  I don't have that

           25  reference handy, but anyway, it's there, it's in my
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            1  report.

            2      Q.    It's in your sources of your report?

            3      A.    It's in the addendum.

            4      Q.    Okay.

            5      A.    I discuss that in the addendum.  I started

            6  out by saying, hey, this is interesting; look at this.

            7  What I did matches exactly what they've shown for 2005.

            8            Okay, this is -- I'm just adding a little

            9  information to what we've been discussing.  These are

           10  flow duration curves for the Verde below Camp Verde.

           11      Q.    And just to make the record clear, this is

           12  now one of those additional slides, so in the handout

           13  that we handed out this morning it's 125.  Go ahead.

           14      A.    Okay.  This shows several annual flow

           15  duration curves.  I don't think anybody has shown an

           16  annual one yet, but you can have a flow duration curve

           17  for a period of record that defines what you consider

           18  as natural and ordinary, or you can look at a group of

           19  annual ones and get a different perspective of what you

           20  might perceive as natural and ordinary.

           21            But the point I'm making with these is

           22  there's been a discussion that, well, during wet years

           23  you lose sight of what navigability is.  You lose sight

           24  of your ability to assess what is really ordinary.

           25            Well, look at what happens here.  Here's real
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            1  data.  And all I did was take the annual daily flows

            2  from the USGS records.  You simply sort them and rank

            3  them.  You have the ordinate and abscissa of the plot

            4  here when you do that.  You sort them and rank them.

            5  There it is.

            6            So it's real simple.  It's not a pure

            7  statistical method, but it's close enough for what we

            8  did.  And -- okay, that's all I need to say about that

            9  about.

           10            But the point here is look at these different

           11  annual flow duration curves, and what do you see?  They

           12  all come down to very similar base flow.  Down at Q90

           13  there's hardly any difference, whether it's what you

           14  call a wet year or a dry year.

           15            What does that tell you?  Well, one of the

           16  main things it tells you is the springs have very large

           17  source areas.  The Big Chino springs at the upper end

           18  that give birth to the Verde River have water down

           19  there that the USGS has dated -- Fred Robertson dated

           20  in his professional paper, the 492 series, over 5,000

           21  years old.

           22            So you have water, you know, being transient,

           23  but there's a lot of it that's been down there a long

           24  time.  And what it means is it's steady.  There's a

           25  steady discharge there.  And if you start trying to do
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            1  annual modeling and stuff, you know, using tree rings

            2  and so forth, you get yourself all screwed up doing

            3  that, because this is independent of what's happening

            4  during the year.  This is a reflection of what's been

            5  happening over the last hundreds, thousands of years.

            6            So the same thing applies to summer/spring in

            7  Sycamore Canyon just above the Clarkdale gage.  Fossil

            8  Creek is an excellent example.  It discharges from an

            9  aquifer formation under the Mogollon Rim.  The source

           10  over there is huge.  It goes way back.  And right now

           11  Fossil Creek's running about 40 cfs.  You can -- you

           12  can't guarantee, like Fuller was talking about this

           13  morning, but you can do a pretty good job of telling

           14  somebody what the flow is there.

           15            And so there's many springs like that.  There

           16  are a large number of springs that are recharged by

           17  annual rainfall and so forth.  But there's some big

           18  ones there, huge source down there.

           19      Q.    And before we leave this slide, you point out

           20  the big arrow there.

           21      A.    My study, the most important figure to me is

           22  the Q90.  And my study shows that I used 134 cfs for

           23  Q90, and you can see the data here.  All of those are

           24  greater.  So if I'm saying, hey, this was navigable and

           25  I was going to be a little biased, you would think I
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            1  would be biased on the other side.

            2            I left it this way.  I didn't change a thing.

            3  The method I used, like I said, is based primarily on

            4  Hydrologic Atlas 664, and it gives the smaller number.

            5            But here's what's going on, in my mind.  One

            6  of the reasons for the Hayden report and the early

            7  Turney report and the subsequent other one.  What's his

            8  name?  Anyway, the 1914 guy.  People would come up from

            9  the Salt River Valley and look at what's going on in

           10  the Verde Valley and wonder why they weren't getting

           11  the base flow they wanted for their irrigation.

           12            So they would come up there, and they

           13  measured everything and so forth and so on.  One of the

           14  things they noticed, and they wrote a real nasty

           15  article, I think in The Arizona Republic, about this,

           16  expressing what they -- expressing their opinion of

           17  what they thought of irrigation practices in the Verde

           18  Valley.

           19      Q.    And this was many, many years ago?

           20      A.    This is many years.  This is in 1901.

           21      Q.    Okay.

           22      A.    In 1901 they did this, and they were saying

           23  they're applying much too much water to their land.

           24  They're diverting, you know, in Woods Ditch.

           25            And, by the way, Woods Ditch ran -- I had a
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            1  25-foot easement across my land for the Woods Ditch.

            2  It ran right across my backyard.  So I know a lot about

            3  Woods Ditch.

            4            But, anyway, they were saying they're

            5  applying much too much water to their land.  So what

            6  they did is -- they were right.  They were building up

            7  big mounds of water underneath the land adjacent to the

            8  river, and then when the irrigation season would stop,

            9  this came out of storage back to the river.  So what

           10  you have is a human impact here that for part of the

           11  year increased the base flow.

           12            You follow?  So that's why I left my number

           13  the same way.  I think my number is a better estimate

           14  of the long-term -- or of the natural and ordinary.

           15            Here it is down at the mouth, the same

           16  approach.

           17      Q.    And this is Slide 126.

           18      A.    Handout Slide 126, yes, ma'am.

           19            This 1905, I think that's the maximum year of

           20  record.  I forgot about the '93 flood, but that's

           21  either the first or the second largest annual runoff

           22  for the period of record.  2,516 cfs average, about

           23  four times, over -- you know, many, several times more

           24  than the annual average.  Well, here's the 751 for the

           25  Bureau, so over three times that amount.
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            1            And you can see even for that year, when you

            2  start getting down here to the base flow, there's a

            3  sameness occurring.  So there is a difference, but it's

            4  nothing like the difference over here, you know, at Q10

            5  or Q20.

            6            So we have had discussions about seasonality

            7  and can you guarantee there's so much flow there and so

            8  forth, all that kind of stuff.  And when you look at

            9  this, it's really not that important.

           10            Also, when you start nailing down discharges

           11  and you're looking at susceptibility to navigation,

           12  when you nail down a discharge, you have something in

           13  your mind.  You have some kind of craft in mind or some

           14  kind of economic activity.  And I think that's the

           15  wrong way to look at that.

           16            So all you're looking at doing here, all I'm

           17  doing, is looking at the susceptibility in general, is

           18  this susceptible.  And I don't go to the next step

           19  where I start looking specifically at a particular

           20  activity or whatever.

           21      Q.    Okay.  So now we're onto Slide 71, back to

           22  the original PowerPoint.

           23      A.    Okay, this is the information I used for the

           24  hydraulics and channel geometry.

           25      Q.    So this is sort of the second step in your
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            1  process?

            2      A.    This is step -- yes.  We got the hydrology

            3  that I'm reasonably satisfied with, and I'm going to

            4  the next step.

            5            Let me just digress real quickly here.  When

            6  I started this out, this slideshow out, I showed you a

            7  slide of the federal land surveys and I showed you the

            8  depths.  Those are average depths that those guys were

            9  measuring or they were the average -- one set of those

           10  numbers is the average for about a 250-foot width of

           11  the main channel.

           12            And I could have almost stopped this study at

           13  that point.  That tells me a lot about navigability.  I

           14  didn't really need -- in my mind, I didn't really need

           15  to go any further.  But I did.  I'm curious.

           16            So the simple way to think of the Verde is

           17  it's an active sinuous river that resides within recent

           18  sediments and boulder rock and resides in an old

           19  sinuous canyon.  So it's kind of sinuous within sinuous

           20  in some areas, especially the upper end.

           21      Q.    So moving to Slide 73.

           22      A.    A summary of a detailed assessment of the

           23  upper part, and the lower part follows.  So here's the

           24  upper part.  This is from Wirt's report.  She was my

           25  colleague.  This is Slide 74.  She was my colleague on
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            1  the first study that started a lot of attention on this

            2  area.  We produced that one on the source waters of the

            3  Verde.  She got killed in a kayak accident in Colorado

            4  in real serious high flow.

            5            Anyway, here's the slide.  It shows the

            6  different springs and so forth, but I don't think we

            7  need to spend much time with that.

            8            Now, I used the Forest Service report.  Now,

            9  this is --

           10      Q.    That's Slide 75.

           11      A.    Slide 75.

           12            This is the Rosgen stream classification

           13  system that a lot of federal agencies are using now,

           14  and this is based on 105 cross-sections and a very

           15  detailed study the U.S. Forest Service did on the upper

           16  Verde, and it just shows the types of sinuosity that

           17  you can expect up there.  Most of it is in this

           18  C diagram.

           19            Of importance here is Item DA.  You could

           20  call that braided.  It's not that.  Everyone they show

           21  is -- and the classification goes on in the braided

           22  channels and so forth.  This is just one part of the

           23  Rosgen classification system.

           24      Q.    And these classifications here that -- where

           25  you have assigned a percentage to each of the
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            1  various --

            2      A.    I assigned the percentage, but that's

            3  directly from their publication.  I just took the

            4  numbers and put them on here so it would make a better

            5  slide.

            6      Q.    Oh, okay.  So they are the ones that actually

            7  determined --

            8      A.    They determined everything you're seeing

            9  here.

           10      Q.    Okay.

           11      A.    Yes.  I've talked extensively with Dr. Neary

           12  about this report and Al Medina.  Al Medina and I were

           13  pretty good friends many years ago when I was with the

           14  USGS.

           15            This is just another view in the upper area

           16  that just shows this tributary stream coming in.

           17  Here's a boulder pile from a flood or flow dumped in

           18  the Verde, and that forms a riffle.  You know, a little

           19  riffle, there it is.

           20      Q.    And that's Slide 76.

           21      A.    76.

           22            This just to show what's going on up there.

           23  There's some big boulders in that channel.  They roll

           24  off the hillsides and are too big to be carried away,

           25  or they might move a little bit during a huge flood,
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            1  but they're still there.

            2            They do, you know, have a benefit, like I

            3  said earlier.  They do cause deeper flow.  But this

            4  particular thing might be a little dicey to go through.

            5            I'm not just showing the good stuff here.

            6  I'm trying to give you an honest impression of what's

            7  really up there.  Like what I just showed you would be

            8  a little rough, even in a canoe, for me.

            9      Q.    And that was Slide 77.

           10      A.    Yeah, this is 77.

           11      Q.    And now we're moving on to --

           12      A.    This is 78.

           13            This may be just a little beyond where we

           14  need to go here, but you're involved in energy it takes

           15  to move this course of material, and shear forces and

           16  so forth are involved in shaping the channel and moving

           17  this material down the river.

           18            The rate of the sediment discharge is kind of

           19  obvious.  It's less during base flow than it is during

           20  direct runoff.  But base flow does form the shape of

           21  the channel.  Base flow occurs over a much longer

           22  period.  So a particular discharge may have a lot less

           23  energy, but when you add/sum it all up over a long

           24  period, it can have a large total energy relative to a

           25  flood.  However, the energy involved in a major flood
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            1  overwhelms the energy associated with base flow.

            2      Q.    Okay, Slide 79.

            3      A.    We're at 79.  Okay, we have these channel

            4  widths, a lot of channel widths, or cross-sections with

            5  channel widths and measured discharge.

            6            The Forest Service is heavily involved, the

            7  Sierra Club.  I've used some of their information.

            8  They were trained by a USGS employee, this group of

            9  energetic Sierra Club people in Prescott.  So they love

           10  to go out there and experience nature and measure the

           11  water.

           12      Q.    Is that the Water Sentinels program?

           13      A.    It might be.  Yes, it's like that.  Yes.

           14            And the USGS has turned over a series of

           15  unpublished measurements to me.  So we have many

           16  measurements.

           17            I think you can read that.

           18            So there's a lot of hydraulic information

           19  available.  So these are just photographs of -- here's

           20  the USGS standing in whatever you call this.  They're

           21  kind of out standing in the stream.

           22      Q.    Slide 80.

           23      A.    Slide 80.

           24            This is pretty low flow at this time.  It's

           25  Mile 17.9.  This is a summary of their measurements
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            1  with the miles there on the left.

            2            This is a U.S. Forest Service cross-section.

            3  Like I said, 108 cross-sections that were available.

            4  This is one they furnished me.  So they surveyed the

            5  cross-section of the whole river, including the

            6  floodplain and so forth.  They also measured the

            7  discharge.  And they have a detailed cross-section of

            8  widths and depths of where they made their quaternary

            9  measurement.

           10            So this was invaluable information for my

           11  assessment.  I greatly appreciate them turning this

           12  stuff over to me.

           13            And there's the results of my computation.  I

           14  used hydraulic methods to do --

           15      Q.    This is Slide 83?

           16      A.    This is Slide 83, yes.

           17      Q.    Sorry.

           18      A.    I'm sorry.  I get wrapped up.  I like this

           19  stuff.  I get wrapped up in it.

           20            This is using hydraulic methods that include

           21  the Manning equation and just simple velocity-area.  If

           22  a cross-section's been surveyed in a pool and you're

           23  trying to use Manning, you're going to fool yourself

           24  and everybody else.  So you have to resort to other

           25  methods, and so you can play with it in different ways.
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            1            In my report I show how you can use the

            2  Manning equation by assuming the n-value and the slope

            3  are the constant, and then -- so you can compute that

            4  constant for the measured discharge and then assume

            5  that applies to the higher flows.

            6            So you take all those methods and blend them

            7  together to come up with my result.

            8            So this is from the Sierra Club, just a

            9  sample of how I used their information.  The same kind

           10  of methodology.  Here's Sierra Club people out there.

           11      Q.    If we can just go back to --

           12      A.    Oh, I'm sorry.

           13      Q.    -- Slide 54.

           14      A.    That's 84, yeah.  There I go again.

           15            Okay, I'm at 85 now.

           16      Q.    It's 84.  I'm sorry, I misspoke.  So now

           17  moving on to Slide 85.

           18      A.    Slide 85.

           19            So this is this group from Prescott.  They

           20  come out there.  Now, they are trained to do this, and

           21  I've reviewed some of their stuff, talked to their

           22  leader a little bit.  I'll be real honest.  They had

           23  some measurements where more than 10 percent of the

           24  discharge was measured in one section.  And USGS

           25  standards are not to have more than 5 percent.
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            1            So I noticed a couple little things that

            2  weren't quite right, but instead of being within

            3  5 percent, it might be within 8 percent of the true

            4  discharge; it's that kind of thing.  But, anyway,

            5  they're doing something useful.

            6      Q.    But then you didn't rely exclusively on the

            7  Sierra Club measurements?

            8      A.    No.  I'm relying on all of this information.

            9  The primary -- well, the Sierra Club was at the bottom

           10  of my list.  I trusted the USGS and the Forest Service

           11  more than I did the Sierra Club, but don't tell them

           12  that.

           13      Q.    You just did.

           14      A.    I appreciate them turning this information

           15  over to me.  They didn't bring it to me.  I asked them

           16  for it.

           17            So this is the Salt River Project gage that I

           18  showed you earlier.

           19      Q.    This being Slide 85.

           20      A.    Yeah, that was 85.

           21      Q.    Okay.

           22      A.    Now I'm on 86.

           23            So this just shows you what the Sierra Club

           24  gave me at these different miles.  These are the

           25  measurements, the discharge and the width that they
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            1  gave me.

            2            Now we get into something interesting, the

            3  land surveys.  I took a look at all the land surveys

            4  all down that reach.  And if you notice here at Mile 0

            5  that's Sullivan Lake, I'm including some measures of

            6  widths of flow at the time of the surveys.  And that's

            7  the area that I told you about above the present

            8  Sullivan Lake Dam for about 3 miles up there.  And it

            9  was, you know, over 60 feet wide up there.  So there

           10  was some water up there.

           11            But here's the result of all those surveys.

           12  The mean width of 60, and then you get down below

           13  Mormon Pocket, and it's up there over 80.

           14      Q.    And, again, just to clarify, these federal

           15  land surveys were performed in 1870 and 1871?

           16      A.    That's right.  Well, they were -- let's just

           17  say, in general, they're applied before statehood.

           18      Q.    Okay.

           19      A.    There are a couple that are kind of recent in

           20  there.

           21            Okay, that's right, and that's a good point.

           22  I missed that.  I'm sorry.  All that other stuff is

           23  recent, obviously; and this is the prestatehood.  This

           24  is not natural.  I'm not saying it's natural.  There

           25  were diversions occurring when these were made.  Let's
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            1  just say it's probably more natural than it is now.

            2      Q.    And I'm not sure it got in the record, but

            3  those federal land survey widths was Slide 87.  And now

            4  we're moving on to Slide 88.

            5      A.    Slide 88.

            6            This shows all the surveys.  This shows the

            7  channel width for all the surveys.  And I think

            8  everybody in the room can notice there's something

            9  really interesting here.  The early surveys, the land

           10  surveys, are wider.  The channel is wider in those than

           11  all the recent stuff.

           12            So when you have more flow, you have more

           13  depth and you have more width.  Like I said earlier,

           14  Pearthree and I agree that there hasn't been a

           15  significant change in the channel up in that area,

           16  because it's hard rock and has been trying to erode,

           17  but it's being resisted.

           18            So this supports -- to me, this supports my

           19  computation of more base flow in Methods 1, 2, and 3.

           20            Here's just another way of looking at it, and

           21  the way -- what these channel widths mean that I have

           22  here, where I have an estimated natural width here

           23  shown in green, it's like saying I think the base flow

           24  in the upper Verde was more than 3 foot, the Q90 and

           25  base flow was more than 3 foot.
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            1            So you can say the same thing about width.  I

            2  can say here, well, generally speaking, the width is

            3  going to be more than, you know, this 35 feet, or

            4  whatever that I have here.  So that's how you use that.

            5  It's not really necessary to show that.  Width isn't

            6  really an issue here on navigability, in my opinion.

            7            So here's the result of some computations

            8  that show that.

            9      Q.    This is Slide 90.

           10      A.    Slide 90, yes.

           11            So these show my depths for mean annual, the

           12  median, and the Q90.  Some of these are riffles and

           13  some are pools.

           14            Now, there's another thing going on here

           15  while we're looking at this.  When you look at current

           16  meter measurements made along the river, like this set

           17  that I'm showing you here or have been showing you,

           18  there's a strong tendency or bias to make those current

           19  meter measurements where the flow are shallow.

           20            When you have a 5-foot deep pool, and there's

           21  plenty of those up here, you're not going to make a

           22  wading measurement in a 5-foot deep pool.  So you're

           23  going to be measuring where it's shallow.  So these

           24  measurements that I'm showing you are biased towards

           25  being shallow.
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            1      Q.    In that sentence, when you say that, are you

            2  talking about the human being that decides where to

            3  place the measurement?

            4      A.    Yes.  Yes, I am.

            5      Q.    Okay.

            6      A.    Well, and I say miscellaneous because they're

            7  not made at a gage.  They're made at a miscellaneous

            8  site.  Now, the Forest Service study, it wasn't really

            9  miscellaneous.  The Forest Service was in there to

           10  define the geomorphology or morphology of that river

           11  using the Rosgen methods that, like I said, many

           12  federal agencies use now.  So, and you can kind of

           13  think of Rosgen as a standard way of doing things.

           14            The problem with Rosgen -- and I'll just add

           15  this a little bit.  The problem with doing a standard

           16  method on rivers is each river is kind of unique.  But

           17  it does get you centered in the general, you know,

           18  sameness of looking at the river.  There's some real

           19  top scientists that kind of -- well, they kind of nod

           20  and move on.

           21            So most of the Verde is pools.  We've already

           22  been discussing that.  Jon Fuller nailed that down real

           23  good.

           24      Q.    Okay.  So this is Slide 91 we're on now.

           25      A.    91.
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            1            So I'm saying here that the upper Verde

            2  River, I think it is at least 3 foot deep 90 percent of

            3  the time.  And the base flow, you know, at 95 percent

            4  of the time wasn't a whole lot different than that.

            5  It's pretty flat.  I've shown you all that.  It just

            6  kind of goes down and becomes rather constant.

            7            So I think there's also been discussion that

            8  if you're using small watercraft, which is kind of what

            9  this matches, you would probably be using canoes and

           10  kayaks, like's been discussed.  And some of the expert

           11  river guys have mentioned that this -- you know, they

           12  follow the thalweg or the line of maximum depth.  And

           13  when you're working with a canoe or kayak, the maximum

           14  depth applies very well.

           15            If you're towing a 10-foot wide raft or

           16  something, then the main depth, maybe, of the main

           17  channel might start having some meaning.  But for small

           18  watercraft I think the thalweg applies very well, or

           19  the maximum depth.

           20            Okay, I think I've -- this is Slide 92.  This

           21  is kind of a summary.  I think I've shown this.  I

           22  don't think I need to -- we don't need to spend much

           23  time on that.

           24            Now, this kind of summarizes everything.

           25      Q.    Slide 93.
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            1      A.    93, yeah.

            2            It shows four basic conditions there; your

            3  pools, and a little higher flow at the Paulden gage on

            4  Slide B, and then kind of a riffly area.  It's not a

            5  pool, it's not a riffle kind of area.  And then Slide D

            6  is where the flow actually passes through critical.

            7            I, as a hydraulic engineer, I look at things

            8  a little differently than a river-runner.  That's a

            9  riffle, a small riffle there.  The water or the flow

           10  passes through, becomes supercritical, then there's a

           11  little jump below where it goes back into subcritical

           12  flow.

           13            Okay, the lower part.

           14      Q.    So what we just went through on hydrology --

           15  no, not the hydrology; the hydraulics --

           16      A.    Hydraulic.

           17      Q.    -- was the upper portion?

           18      A.    That's the upper.

           19      Q.    And now we're going to tackle the Clarkdale

           20  gage to the mouth?

           21      A.    Yeah, we're downstream of the Clarkdale gage

           22  to the mouth.  Well, kind of.  Let's look at the reach

           23  to the upper end of Horseshoe Reservoir.

           24            So I relied heavily on Dr. Pearthree on this

           25  assessment.  He's been down along this channel.
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            1  There's parts of this channel in here I haven't been

            2  on, in that Wild and Scenic area.

            3            In regard to my familiarity with this river,

            4  I have not run the whole thing.  I've boated the upper

            5  part, like I explained earlier with the kids, Verde

            6  River Days and stuff.  I had a little rowboat back I

            7  made in high school, which we used, my brothers and I

            8  used that on the river and Watson Lake and whatever.

            9            But I have over 400 hours in helicopters over

           10  the river for a long period of time, mostly on the

           11  lower part below East Verde River.  But, anyway, so

           12  I've seen the whole river a lot.  The last time I was

           13  in a helicopter, I was with Mark.  They gave me a free

           14  ride, put Mark in the back seat.  Anyway.

           15            So the channel appears to be about the same

           16  as it used to be upstream of Horseshoe Dam.

           17      Q.    And that's Slide 94.

           18      A.    94.

           19      Q.    Moving on to Slide 95.

           20      A.    95.

           21            This behaves like a typical natural channel

           22  that migrates laterally by erosion of one bank and

           23  filling in behind it.  The channel can move around, but

           24  the basic shape of the channel, the size and shape,

           25  remains about the same.  This is classic movement of a
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            1  meandering single change in erodible material.

            2            So the form of it, the shape of it, is pretty

            3  stable, but it might be 20 feet over there, you know,

            4  in a couple of years after a big flow.

            5            So a single well-defined channel.

            6      Q.    We're now on 96.

            7      A.    96, yes.

            8            So it was that way after the floods of 1891

            9  and 1993.  Those were two very big floods.  So they

           10  didn't have a whole lot of effect on it.  They did move

           11  it laterally.

           12            So downstream of Horseshoe nearly, you know,

           13  all the flow is controlled by both of the reservoirs,

           14  and there are some braided reaches.  Jon Fuller, you

           15  know, thoroughly discussed that one at the sand and

           16  gravel operation.

           17            And I don't consider those quite

           18  representative of the natural channel, but I don't

           19  notice -- I haven't noticed a major change.  But one of

           20  the things I've noticed is lack of grass on the banks.

           21  They've been able to establish trees down there, but

           22  the channel looks a little wider and shallower than

           23  what I would expect.  But, anyway, it's a little

           24  different than the natural channel.  I wouldn't say

           25  it's a major, you know, a real large difference, but
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            1  there is a difference down there.

            2      Q.    So that was Slide 97.

            3      A.    That's Slide 97.

            4            And what this means to me is I rely heavily

            5  on the measured depths by the federal surveyors.  You

            6  start trying to play with rating curves and stuff at

            7  the gage down below Bartlett, I think you're kind of

            8  fooling yourself.  I did some of that, but I think I

            9  have much more confidence in the land surveyors'

           10  information.

           11      Q.    And, again, just to be clear, the land

           12  surveyor information, that's from prestatehood?

           13      A.    That's prestatehood, yes.  Prestatehood,

           14  yeah.

           15            With this thought in mind, not relying too

           16  much on these rating curves, I showed them in a very

           17  small scale so they're intentionally hard to read.  I

           18  just am trying to convey a general idea there.

           19      Q.    And this is Slide 98.

           20      A.    This is Slide 98.

           21            And there is general agreement there with the

           22  land surveyors.  There's not something where you would

           23  say, golly, they're greatly different; but there is

           24  some similarity.

           25            So I'll let you read that.  I've done enough
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            1  talking here, I think.

            2      Q.    That's Slide 99.

            3      A.    99, yes.

            4            One of the things that's happened in the

            5  lower part is the finer sediments have been trapped

            6  behind the dams.  And we all know that -- you know, all

            7  of us know the term soil texture.  You can feel whether

            8  a soil is sandy or clay or whatever.  You just pick it

            9  up, damp soil in your hand.

           10            So soil is basically formed of sand, silt,

           11  and clay, and the texture is determined by the relative

           12  percentage of age.  Well, they're missing sand, silt,

           13  and clay down there.  You can see it all behind

           14  Horseshoe Dam.

           15            So that's one of the problems that's

           16  occurring there in regard to forming a natural channel.

           17  I don't think it will happen.  There is some

           18  contribution from the side tributaries, but most of the

           19  soil-building material is missing.

           20      Q.    Moving, on Slide 100.

           21      A.    100, yeah.  The federal surveys indicate a

           22  fairly deep base flow and a rather wide channel, with a

           23  few sand islands in the lower Verde.  There are

           24  sandbars.  During high flow they get -- on the

           25  floodplains it's pretty sandy in there, and you get
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            1  bars and so forth.  The depth of base flow is typically

            2  3 foot, at least 3 foot.

            3      Q.    And that, again, this information on

            4  Slide 100, is based on federal surveys; that's what the

            5  federal surveys are telling you?

            6      A.    It's based almost totally, that opinion is

            7  based almost totally on those surveys.

            8      Q.    Okay.  And I just want to highlight on that

            9  Slide 100, you note that even at that time those

           10  surveys were performed, there was some depletion in the

           11  natural flow due to irrigation and mining diversions?

           12      A.    That's right.  In fact, when I started this

           13  talk, I showed large amounts of cultivated land up

           14  there that was being irrigated that water -- where that

           15  water would have come down here, and it's not there.

           16                 CHAIRMAN NOBLE:  Joy, it appears we're

           17  moving into a different section of the slides.

           18                 MS. HERR-CARDILLO:  You read my mind.

           19                 CHAIRMAN NOBLE:  Could we take a break

           20  now?

           21                 MS. HERR-CARDILLO:  Absolutely.

           22                 CHAIRMAN NOBLE:  15 minutes.  Let's go

           23  off and come back in at 3:50.

           24                 (A recess was taken from 3:37 p.m. to

           25  3:56 p.m.)
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            1                 CHAIRMAN NOBLE:  Please show the

            2  presence of the three Commissioners.

            3                 And, Joy, you may proceed.

            4                 MS. HERR-CARDILLO:  Okay.

            5  BY MS. HERR-CARDILLO:

            6      Q.    Mr. Hjalmarson, when we took our break, you

            7  were just about to start on Slide 101.

            8      A.    Okay, I think we've already covered this,

            9  actually; but this is where Foster in 1877, this is

           10  back up in the Verde Valley, where he made the comment

           11  in his general summary that for the survey -- over here

           12  I have the little marker under the 3 foot -- he says

           13  the average depth was 3 foot for the township, and

           14  there was about 10 miles of river in that township.

           15      Q.    Okay.  And then moving on to Slide 102.

           16      A.    102.

           17            Okay, here's a sample down in township 4

           18  north, range 7 east, and an observation of a 5-foot

           19  depth.  And this was not base flow.  There was some

           20  direct runoff there.  I don't know how much.

           21      Q.    Okay.  And when was that observation made?

           22  Can you even read that?

           23      A.    That was in April.  April and May was -- no,

           24  excuse me, I'm on the wrong slide.  I went back too

           25  far.
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            1            February 1911.  That's the date there.  There

            2  is gage record there, but I remember looking at that

            3  and I couldn't quite figure out, but I think the flow

            4  was changing in there a little bit, but it was direct

            5  runoff.

            6      Q.    Okay.

            7      A.    I did check records on all this stuff when

            8  they were available.

            9      Q.    Okay.  And is there more in-depth discussion

           10  of those sources and sources similar to those in the

           11  report itself, in the appendices?

           12      A.    There's a lot more, yes.  Like I said, yeah,

           13  this is a kind of a general overview or summary of what

           14  I did.

           15      Q.    Okay.

           16      A.    And I thought we discussed this a little bit,

           17  but this is where we have those --

           18      Q.    Slide 103.

           19      A.    Slide 103.

           20            We have a whole series of average depth

           21  measurements by the federal land surveyors, and this is

           22  along the Verde throughout the total township, and they

           23  specifically said this was in the main channel, which

           24  was, they said, 250 foot wide.

           25            So based on this information and what I know
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            1  about channels, I estimate that the maximum depths

            2  along that reach are 4 foot.

            3      Q.    Okay.

            4      A.    Okay, navigability.

            5      Q.    And that's Slide 104.

            6      A.    104.

            7            105.  Okay, this is the basis for my

            8  conclusion concerning navigability.

            9            Excellent agreement among the three

           10  independent methods.

           11      Q.    Now we're on Slide 106.

           12      A.    106, yes, Item A.

           13            The techniques used are, you know, published

           14  information.  That's not exactly true.  Some of the

           15  information I used, the results were published by these

           16  agencies, but the specific current meter measurements

           17  were not.  So they gave me all the detail.

           18      Q.    So it was information from those agencies,

           19  but some of it was unpublished information is what

           20  you're saying?

           21      A.    Yes.  The results, like the results of a

           22  current meter measurement, would be published; but the

           23  current meter measurement itself was unpublished, and

           24  that's what they gave me.

           25      Q.    Okay.
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            1      A.    The surveyed channel widths of the original

            2  land surveys were considerably greater than the recent

            3  measured widths and supports the estimated amount of

            4  natural runoff, which is more than the present runoff.

            5            The base runoff for the entire river conforms

            6  to the amount of virgin flow at the mouth.

            7      Q.    And that's as determined by the U.S. --

            8      A.    The Bureau in 1952.

            9      Q.    Moving on to Slide 107.

           10      A.    107.

           11            So I think I've already shown these, but up

           12  in the upper left-hand corner are the results for the

           13  upper reach for the Q90, Q50, and mean annual.

           14            So the study is based on, you know, published

           15  information, standard engineering methods, fundamental

           16  hydrologic and morphologic principles, and the standard

           17  three-step procedure; hydrology, then the

           18  hydraulics-morphology, and then the navigability.

           19            And then this is just the slide I showed

           20  earlier that shows the differences between the federal

           21  land survey widths and the measured widths by the

           22  different agencies.  So that's prestatehood and

           23  poststatehood information.  Shows a drastic difference.

           24      Q.    And then Slide 108.

           25      A.    108, Item B.
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            1            We have a large number of channel widths and

            2  depths available for the assessment.  I used a variety

            3  of hydraulic methods, rating curves, along with the

            4  channel widths, and several depths from the -- well,

            5  actually, I would look at it as many depths from the

            6  federal surveys.  And they support my general summary

            7  that it was 3 foot deep over the -- the Q90 was 3 foot

            8  over the whole river.

            9            That, by the way, is one reason I didn't

           10  segment it.  I had segmenting in mind when I started

           11  this, and I noticed that there were variability all

           12  along the river.  There were alluvial pockets, there

           13  was bedrock, and so forth all the way along the river.

           14  So the whole thing was a little kind of variable.  And

           15  when I did all the computations, it appeared that the

           16  whole thing could be summarized in together as one

           17  unit.

           18      Q.    So there was a consistency in terms of the

           19  depth of flow, the amount of flow throughout the

           20  riverbed?

           21      A.    Yes.

           22      Q.    Okay.

           23      A.    Here's an example of one section where

           24  they -- this is in March, and I already showed this in

           25  a summary form, but this shows three depths of 3 foot
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            1  and one depth of 4 foot.

            2      Q.    And this is Slide 109.

            3      A.    109.

            4            I haven't mentioned this much, but there were

            5  irrigation ditches noted in the federal surveys all

            6  along the river and in the headwater area.  There were

            7  quite a few ditches noted that I haven't really pointed

            8  out, but there were a lot of them there.  They're

            9  irrigation ditches.

           10      Q.    So I guess what I'm inferring from that is so

           11  even in the 1870s, when the surveys were done, it was

           12  already affected, the river was already being impacted

           13  by human activity; it wasn't in its natural condition?

           14      A.    Yes, a considerable amount.  There were many

           15  ditches all along the river before statehood.

           16      Q.    Okay.  So moving on to Slide 110.

           17      A.    And this is Item C; that human impacts are

           18  just that, and they started in the 1860s.

           19            I considered the recent activity in my

           20  assessment; that it's presently being used, the entire

           21  river is being used, and has been for about the last

           22  25 years.  The activity is increasing at an alarming

           23  rate, becoming very popular.  And this argument's

           24  been -- the last point I have there is that if it's

           25  navigable now, then an increase in base flow would just


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 4     12/18/2014
                                                                      1036


            1  increase the navigability.  So I agreed with that

            2  logic, and that also formed the basis of my assessment.

            3            This is just a simple little diagram, but it

            4  shows this Bainbridge Steel Dam up in the Ash Fork

            5  area.

            6      Q.    This is Slide 111.

            7      A.    111.

            8            And it was built by the Santa Fe Railroad.

            9  It's a steel dam that weighs 300,000 pounds.  It was

           10  built in Pittsburgh and hauled in on freight, and it's

           11  a couple hundred feet wide.  It's a very impressive

           12  structure.  It was there in 1897.  There was a big rock

           13  dam down in the -- well, downstream, also.  Well,

           14  there's three dams, old dams, there.  So the upper end

           15  of this river was being affected way back.  So that's

           16  all I'm showing here.

           17            And the water in that dam comes from this

           18  area that I'm modeling, the mountain front quaternary

           19  system.  This is way above the basin fills that have

           20  been modeled.

           21      Q.    And on to Slide 112.

           22      A.    112.

           23            This is Item D.  Available geomorphic

           24  information shows the general cross-sectional size and

           25  shape of the main channel has remained rather uniform.
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            1  In other words, there's enough width and depth for

            2  small watercraft.  Most of the river is pools, formed

            3  behind boulder riffles, that act as small sediment

            4  traps that partially fill during small discharges and

            5  are flushed during large discharges.

            6      Q.    Slide 113.

            7      A.    Slide 113.

            8            This simply shows and the Forest Service has

            9  documented this:  If you read their report, you're

           10  going to see a lot of comparison of preflood and

           11  post-'93 flood photographs.  The channel did not change

           12  much in the '93 flood, and that was a major flood.  And

           13  what really helped here, like I showed earlier, is the

           14  grass.  There's a lot of vegetation holding those banks

           15  together, a lot of roots.

           16      Q.    Slide 114.

           17      A.    Slide 114.

           18            Item E.  The base runoff and channels of both

           19  the Verde and the John Day are similar.  So I compared

           20  this to the John Day.  They're both arid, semi-arid

           21  environments.  The Verde drains 6 percent of Arizona.

           22  The John Day drains 8 percent of Oregon.  They're both

           23  pool and riffle streams.  The base flow on both are

           24  fairly close.  The Verde, actually, beyond about Q70,

           25  is more than the John Day.
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            1            There was no evidence on this river, no

            2  documented evidence, other than the opinion of a

            3  professor, where that testimony was read yesterday, but

            4  there's nothing documented on the John Day of any

            5  Indian use or whatever.  So the decision was made

            6  without actual documented use of the river for

            7  navigation.

            8      Q.    Slide 115.

            9      A.    Okay, Slide 115.

           10            Here we are back to the flow duration curves.

           11  I'm showing two for the John Day, two different gaging

           12  sites for the John Day, and the lower and middle Verde,

           13  the green and the red.  And then the two dots there are

           14  the lower Gila.  So we're showing more water in the

           15  lower Gila than the John Day.  Just showing the median

           16  and the Q90 there.

           17            So Oregon has a lot more direct runoff than

           18  the Verde up there in the John Day.  But down here,

           19  where I'm making most of my decision on the

           20  navigability, there's a -- to me, it's quite similar.

           21      Q.    Slide 116.

           22      A.    116.

           23            U.S. Fish and Wildlife Service method is the

           24  one I used.  It shows its optimum for navigability

           25  using kayaks and canoes.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 4     12/18/2014
                                                                      1039


            1            Most of it's pools.  This is the diagram that

            2  is from the Fish and Wildlife Service.  And up here,

            3  this area right here is the optimum area, and we're

            4  clearly in that.  There are some riffles where it's

            5  less, but it's still in the acceptable range.

            6      Q.    And this is Slide 117.

            7      A.    117.  And the lower river is in the same

            8  optimum condition.

            9            So my decision is based on that standard.

           10  Now, I'll go back real quick here.  There's a similar

           11  set of diagrams where you can assess small flat-bottom

           12  boats and so forth, and those come out in the optimum

           13  and acceptable for the entire river; but for canoes and

           14  kayaks, using this rating system, it's optimum, in my

           15  opinion.

           16            So I consider this a high standard.  And I'm

           17  saying that it's navigable below about River 9.3 -- or

           18  3.3, where the Salt River Project plume is.  If you

           19  want a lesser standard, I think the whole thing is

           20  navigable, all the way up to the Sullivan Lake, under

           21  natural and ordinary conditions.

           22            I jumped ahead of myself.  I'll go right to

           23  that slide.  This is for --

           24      Q.    Which slide is this?

           25      A.    This is 119A.
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            1            I'm sorry, let me go back.  Well, yeah, we're

            2  at 119.  This shows, basically, just what I said.

            3      Q.    Oh, that's the single sheet that we added

            4  that we passed out this morning, 119A?

            5      A.    This was a handout, yes.

            6      Q.    Okay.

            7      A.    119A.

            8            And I'm obviously getting old here.  I said

            9  in the next -- see the next page, and there's no page

           10  there, so...

           11            So I'm saying even for rowing and rafting,

           12  that to me, it passes my litmus test; or, actually,

           13  this is the federal standard that I'm using, so that's

           14  what I'm referring to as my test.  It's really their

           15  test, my use of it.

           16      Q.    So this is -- and we have seen this before in

           17  other reports and even, I think, the State Land

           18  Department reports.  There's the U.S. Fish and Wildlife

           19  method where they establish certain depths or

           20  parameters for different types of boats and then

           21  there's this Hyra 1978 method.

           22            Wait, are those -- is it the same?  Now I'm

           23  getting confused.

           24      A.    Yes, it's the same.  Yes.

           25      Q.    Okay.
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            1      A.    I listened very carefully to the

            2  river-runners, and they were talking about, well,

            3  what's important is what you experience as you go down

            4  the river; and they all seem to be talking about, well,

            5  you really go down the thalweg, where the maximum depth

            6  is, and we're talking canoes and kayaks, primarily.

            7            So that assessment is along the river.  You

            8  can't really do that using a standard like this, like a

            9  federal standard.  So what this represents is a single

           10  cross-section, but that cross-section represents the

           11  reach you're assessing.  And it gives you this range

           12  that allows you to kind of mentally convert it to

           13  conditions along the reach that the assessment is being

           14  used for.

           15            So in a sense it's like a 3-D thing, in a

           16  way; but it is a slice that's representative of a

           17  reach.

           18      Q.    So Slide 120.

           19      A.    120.

           20            So I think, you know, during ordinary years

           21  the river was susceptible to navigation more than

           22  90 percent of the time.  The evidence is in my report.

           23            That's it.

           24      Q.    Okay.

           25                 MS. HERR-CARDILLO:  Mr. Slade has some
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            1  questions.

            2                 CHAIRMAN NOBLE:  Mr. Slade?

            3                 DIRECTOR MEHNERT:  Eddie, Mr. Chairman.

            4                 CHAIRMAN NOBLE:  I'm sorry, Eddie.

            5                 MR. SLADE:  As you wish.

            6                 CHAIRMAN NOBLE:  There's something you

            7  didn't cover?

            8                 MS. HERR-CARDILLO:  Apparently not.  I

            9  mean apparently.

           10                 CHAIRMAN NOBLE:  Mr. Slade, please go

           11  ahead.

           12                 MR. SLADE:  Shall we proceed,

           13  Mr. Chairman?

           14                 CHAIRMAN NOBLE:  Oh, yes.  Now we're

           15  going to go home at 6:00.

           16                 DIRECTOR MEHNERT:  I object.  We've got

           17  to be out of here by 5:30 tonight.

           18                 CHAIRMAN NOBLE:  Okay, okay.  I'm

           19  intimidated now.

           20

           21                     CROSS-EXAMINATION

           22  BY MR. SLADE:

           23      Q.    Good afternoon, Mr. Hjalmarson.

           24      A.    Good afternoon.

           25      Q.    If you don't mind, I might call you Win.
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            1  That will shorten up the record.

            2      A.    That's better than a lot I've been called.

            3      Q.    All right.  I wanted to go through, first,

            4  questions I had on your PowerPoint and then some

            5  questions I had on your report and your addendum.

            6            Can you turn to 123 in the slides that you

            7  handed out today?

            8      A.    Which one?

            9      Q.    That would be the handout you gave us today

           10  and at Slide 123.  In fact, let's go to 124 instead.  I

           11  think it's a better representation.

           12      A.    That one?

           13      Q.    Could you -- if you wouldn't mind, could you

           14  stand up and point out on this map what you believe was

           15  covered in the Hayden report and what you believe was

           16  not covered?

           17                 CHAIRMAN NOBLE:  Geez, Win, he starts

           18  out by talking like he's your friend, and the next

           19  thing you know he's got you up dancing at the screen.

           20                 MR. SLADE:  I'm giving him a break.

           21  He's been sitting all down.

           22                 THE WITNESS:  The Hayden report is in --

           23  as I see it, is in three different time frames.

           24  There's a 1901 Turney, there's a 1914 Hancock, and then

           25  there's Hayden in 1940.
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            1                 Now, I assume that you're interested in

            2  before statehood.

            3  BY MR. SLADE:

            4      Q.    That's right.

            5      A.    So in 1901 Turney came up with several people

            6  from the Salt River Valley, and they looked at the

            7  Verde Valley in here, and then they clearly said we did

            8  not visit the upper Verde.  So they did not visit

            9  Granite Creek or Little Chino Valley, Williamson

           10  Valley, Walnut Creek, or Big Chino Valley.  They didn't

           11  visit anything, and they said so, and I haven't seen

           12  anything in their document that indicated otherwise.

           13            And the next visit was Hancock.  That's 1914.

           14  He was a federal guy, and he was given a directive, a

           15  letter that's in the Hayden report telling him to get

           16  up here and look at everything.

           17            Well, he did the lower part, and I haven't

           18  looked at it critically, so I don't know if he got all

           19  of the lower or the, you know -- or let's say the

           20  middle part.

           21      Q.    Are you talking about the middle Verde?

           22      A.    The middle Verde part, yeah.  I'm sorry, I

           23  said lower.  I'm thinking of upper and lower here.

           24            But in the Verde Valley area he appears to

           25  have defined the irrigation practices and cultivated
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            1  land in that area, but I can't guarantee it.  Like I

            2  say, I haven't looked at it critically.

            3            But in the upper part he came in and he at

            4  least looked at part of what was going on along Granite

            5  Creek.  I'm not convinced he saw everything in Granite

            6  Creek.  He saw nothing in Williamson Valley, Walnut

            7  Creek, and Big Chino.  I've read that report three

            8  times.  I can't find any evidence of whether he said he

            9  visited it and saw nothing or he -- or what.  He

           10  doesn't say he was even -- you know, he didn't

           11  acknowledge it existed.

           12      Q.    Is this Turney or Hancock?

           13      A.    No, Hancock, 1914.

           14            So it's as if he wasn't there.  You know,

           15  if -- I can't understand, if his assignment was to

           16  check everything, I can't understand why he didn't say,

           17  well, I checked it and nothing was there.  There's

           18  nothing like that.

           19            And when you consider what I presented to

           20  you, there was a lot going on up there.

           21      Q.    Any thoughts as to why he wouldn't have

           22  considered agriculture land in the Big Chino, in Walnut

           23  Creek, in Williamson Valley to -- why would he not have

           24  considered that agriculture land as a part of the

           25  contributing watershed?
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            1      A.    I don't know the answer to that.  I've shown

            2  you evidence that there was perennial flow there in the

            3  lower part of Big Chino Wash.  He does acknowledge that

            4  he's at Del Rio Springs, so he was down close to there.

            5  And he does -- you know, there's no acknowledgment of

            6  that, but that would be a clue that maybe there's --

            7  you know, might be some water up there and some

            8  irrigation or whatever.

            9      Q.    You can feel free to take a seat so you can

           10  talk into the microphone.

           11      A.    Okay, yeah, that's about -- I don't need to

           12  finger point anymore.  I think that's --

           13                 CHAIRMAN NOBLE:  I don't know, Win;

           14  these young guys, it's hard to get respect out of them.

           15  BY MR. SLADE:

           16      Q.    I am going to ask you to get up one more

           17  time, but not now.  In a little bit.

           18                 COMMISSIONER ALLEN:  May I ask a

           19  question at this particular point in time?

           20                 MR. SLADE:  Go ahead, Mr. Commissioner.

           21                 COMMISSIONER ALLEN:  Mr. Hjalmarson, did

           22  the 1914 survey address any of the withdrawals along

           23  Beaver and Wet Beaver Creek?

           24                 THE WITNESS:  I vaguely recall it did,

           25  but like I -- I shouldn't answer that.  I don't know
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            1  right now.  I have it right here, though.  I can --

            2  but, like I say, I didn't look at that in that much

            3  detail, so right at the moment -- I'm kind of tired.

            4  Right at the moment I have to say I don't know.  But I

            5  vaguely recall seeing Beaver Creek in there.

            6  BY MR. SLADE:

            7      Q.    And is that --

            8      A.    Could I add one more thing?

            9            In the Hayden report there is a statement

           10  about people not recording land or cultivated land and

           11  so forth to avoid taxes.  They were aware that that was

           12  going on in the middle and upper watershed.  There was,

           13  let's say, no records of water use.  It is documented

           14  in the report that that was going on too.  Anyway.

           15      Q.    Is that one of the primary reasons then that

           16  you did not rely on the Hayden report, because of the

           17  lack of, as you saw it, complete irrigation land being

           18  included?

           19      A.    No, there was -- I have -- there's other

           20  reasons why I don't rely fully on the Hayden report.

           21  Parts of it I think are pretty good and parts of it I

           22  know that are very questionable.

           23            I'll give you an example.  They have a

           24  measurement in there by the 1901 group, Turney's group,

           25  where they measured the flow in Fossil Creek, and they
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            1  measured 33 cfs.  Well, I have never known Fossil Creek

            2  to be that low.  The minimum is about 39 or 40, and

            3  there are records maybe it was at 48 many years ago.

            4            So that just looking at that measurement made

            5  me very suspicious.  I'm wondering about the quality of

            6  what they're doing.

            7            Oh, there's a comment about pumping Montezuma

            8  Well, and I put that in my report.  They were seriously

            9  considering, during periods of drought in Phoenix,

           10  pumping the water out of Montezuma Well and dumping it

           11  in the river and, you know...

           12            Now, hydrologically, that's nuts, but it

           13  shows their attitude.  Their attitude is they don't

           14  care about the local people.  They care about getting

           15  water down to them.  So it's biased.  There's a biased

           16  flavor to it.

           17            So, anyway, that's a couple of reasons why

           18  I'm -- I have had it in my files for years.  I don't

           19  know how long; 40 years or so, but -- and I've used it

           20  for some reference.  I use it in this analysis just for

           21  a ratio between -- my Method 2, I used it for a ratio.

           22  But anyway.

           23      Q.    How many times do you think you've reviewed

           24  the Hayden report?

           25      A.    Reviewed it?
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            1      Q.    Right.

            2      A.    I've actually only reviewed it in regard to

            3  the last two chapters, Hancock and Turney.  I've read

            4  it.  I haven't -- I've read it once completely, and

            5  then I've read parts of it since, and I honestly can't

            6  remember.

            7      Q.    Generally speaking, has our understanding of

            8  what contributes to the upper Verde watershed evolved

            9  over the years?

           10      A.    What was that, again?

           11      Q.    Has our understanding of what contributes as

           12  water in the upper Verde watershed and then becoming

           13  surface water, has that evolved over the years?

           14      A.    The understanding of that?

           15      Q.    Yes.

           16      A.    The scientific reports that define that has

           17  evolved, and it's at a pretty high level right now.

           18  There's some pretty impressive groundwater models that

           19  can be used for water management, the USGS model in

           20  particular.  That model is basically the whole area,

           21  the whole general area and the Mogollon Rim, and

           22  Flagstaff is using it for water management assessments

           23  now, looking and thinking of long-term water supply and

           24  that kind of thing.  So, yes, it's evolved into a

           25  pretty high level.
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            1      Q.    Is it possible when Turney and Hancock, if

            2  they visited the area, which you're not sure they did,

            3  is it possible that they weren't sure what contributed

            4  to the upper Verde watershed at the time?

            5      A.    It's possible.  There are people that have

            6  had trouble understanding the difference between

            7  groundwater and surface water; and, you know, my answer

            8  to that is, well, take them to a spring, and it's

            9  coming out of the ground and now it's -- you know,

           10  there's a connection.  But there is a history of people

           11  having trouble understanding that.

           12      Q.    How many miles, if you can tell me the answer

           13  to this, is the Big Chino Wash where it meets, is it

           14  Williams, Williamson?

           15      A.    Williamson actually -- Williamson Valley Wash

           16  actually comes into Big Chino Wash.  In the old days it

           17  was called a creek because there was water running.

           18      Q.    And how far back does Big Chino go, how many

           19  miles?

           20      A.    All the way up to the northern end of the

           21  basin.  It's -- I don't know.  I forget the exact

           22  mileage.  Over 50.

           23      Q.    Over 50?

           24      A.    Yeah.

           25      Q.    So it's also possible that either Turney or
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            1  Hancock didn't want to travel over 50 miles?

            2      A.    Well, they were bumpy, dusty roads in those

            3  days.  I don't know; maybe there was a beer hall in

            4  Del Rio Springs and they stopped there.  Never mind.

            5  Forget I said that.  But anyway.

            6            But my point is I don't know why they weren't

            7  there.  I honestly don't know why.  Well, Hancock was

            8  in the area, and I don't know why he didn't go up

            9  there.  I just don't know.

           10      Q.    But you know, from your work with the federal

           11  surveys, that there was agriculture land that was not

           12  recorded in Hancock and in Turney, but was recorded in

           13  the land surveys?

           14      A.    You bet.

           15      Q.    And just to be clear, that was agriculture

           16  land that was using water that would otherwise travel

           17  down as surface water in the Verde?

           18      A.    Yes, they -- well, that's what they used for

           19  farming.  They used water that would have gone down the

           20  Verde.  Is that what you mean?

           21      Q.    Yes.

           22      A.    Yes.

           23      Q.    And so you can -- you testified today that

           24  the water that was used in that agriculture land would

           25  have been in the Verde as surface water if not -- if it
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            1  wasn't used as irrigation water?

            2      A.    Yes.  Some would be lost to ET in transit to

            3  the Verde, but, you know, a very minor amount relative

            4  to the amount that was being diverted to fields.

            5      Q.    And when you calculated your flow after you

            6  came up with your irrigated land, you took your

            7  irrigated land and you multiplied it by the consumptive

            8  use, 3.15?

            9      A.    Yes.

           10      Q.    And you got a certain flow number.  What was

           11  that flow number?

           12      A.    That would be in acre-feet per year.

           13      Q.    Okay.  And you converted that to cfs?

           14      A.    Right, just divide it by 725 or 723.98, or I

           15  just used 725.  Close enough for government work.

           16      Q.    And what was that number that you came up

           17  with?

           18      A.    For the upper part?

           19      Q.    Yes.

           20      A.    I had a range.  Method 1 was about 35 and

           21  Method 2 was -- well, yeah, Method 2 was about 28.

           22      Q.    And then can you explain what you did with

           23  that 35?

           24      A.    I added that to the base flow that was

           25  published by the Geological Survey.
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            1      Q.    Did you do anything before adding the 35 to

            2  the base flow?

            3      A.    No, I just added it.

            4      Q.    You didn't subtract?

            5      A.    Well, there's a transit loss in there.  Yes,

            6  there is a transit loss I used.  I subtracted 5 cubic

            7  feet per second as a transit loss from -- that would

            8  have -- could have occurred had the water not been

            9  diverted to fields.  That there would have been water

           10  coming down the channel before -- these tributary

           11  channels before it got in the Verde.

           12            I did the original study that's used for the

           13  East Verde River where water from the Little Colorado

           14  River is diverted into the Verde River watershed

           15  through the East Verde River at the upper end of the

           16  East Verde, from East Clear Creek.  And the point of

           17  delivery on the agreement between Phelps Dodge and the

           18  Salt River Project was the Verde River at the mouth of

           19  East Verde River.

           20            I did the analysis of that back in 1966, I

           21  think, and I showed a relatively small amount of water

           22  lost because the channel was already saturated.  I met

           23  with the general manager of Salt River Project, and

           24  back then I was young and he scared the bejesus out of

           25  me, but he agreed with what I did and off I went.  So I
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            1  have experience with that.

            2            Based on that, I overly estimated the actual

            3  loss.  My best guess of the loss would be less than the

            4  5 cfs I knew.  And I have an attitude, when I put my

            5  seal on something, I stand behind it.  So I increased

            6  that a little bit, just to cover my butt.

            7      Q.    So you used 5 cfs, but in your opinion,

            8  that's a conservative number and it would have been

            9  less?

           10      A.    It results in a conservative estimate of the

           11  base flow of the Verde River, yes.

           12      Q.    And let's stick with Method 1 here.  So now

           13  you're left with, by my count, 31 cfs that you are

           14  attributing to water that was taken out of the Verde

           15  from manmade conditions in the upper Verde?

           16      A.    Yes, and so I -- and I added it in.

           17      Q.    When you say added it in, you took the Q50

           18  and the Q90 at Paulden and Clarkdale and you just took

           19  that 31 cfs and added it on top to existing flows

           20  today?

           21      A.    That's right.  I did it to the average

           22  annual, the median, and the base.  I uniformly added it

           23  to each one.  The fact is that there are seasonal

           24  variations in evapotranspiration and so forth.  If I

           25  had tried to reconstruct it by reconstructing the
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            1  seasonal variations, if I attempted to do that, it

            2  would have resulted in a higher estimate of base flow.

            3  But when you do that, you start assuming what kind of

            4  crops were there and irrigation, some irrigation

            5  practices and so forth.

            6            I didn't want to go there, so I'm -- it was

            7  kind of like keep it simple, stupid.  Just use the --

            8  just work with annual averages.  So that's the way I

            9  did it.

           10      Q.    Have you reviewed Mr. Burtell's report on the

           11  Verde River?

           12      A.    Yes, I've looked at it, yes.

           13      Q.    Have you looked at his reconstructed flows?

           14            If I give you a document, would it be

           15  helpful?

           16      A.    Is that Table 6?

           17      Q.    It's Table 5.

           18      A.    Table 5.

           19      Q.    Do you have it in front of you?

           20      A.    I don't have his report with me, but -- yeah,

           21  I don't have it with me.

           22      Q.    This is Exhibit X009, and could you read the

           23  number that Mr. Burtell came up with for the

           24  reconstructed 50 percent mean flow at -- near

           25  Clarkdale?
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            1      A.    Clarkdale on 93 cfs.

            2      Q.    And do you remember what your number would

            3  have been or is at Clarkdale?

            4      A.    It was more than that.  I would have to pull

            5  it out.  I'm getting a little groggy, but it was a

            6  little more than that.

            7      Q.    Could you take some time and pull it out?

            8            Well, I'll try to help you.

            9      A.    Yeah, help me.

           10      Q.    If you tell me the gage number, it might

           11  speed things up.

           12      A.    5040.

           13      Q.    Okay.  I'm on Page 41 of your report.

           14      A.    So am I.  We're both speedy here.

           15      Q.    And you were telling me the Q50 for Method 1

           16  at Clarkdale that you came up with.

           17      A.    116.

           18      Q.    For Method 1, I see 117.

           19      A.    Oh, excuse me, Method 1.  I'm sorry, I looked

           20  at the average.  117, yes.

           21      Q.    And for Method 2, what did you come up with?

           22      A.    114.

           23      Q.    And it looks like, to me, you took the

           24  average of that and came up with a 116 number; is that

           25  correct?
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            1      A.    Yes, I took -- yes.

            2      Q.    And while we're on 41, which is your results

            3  of your hydrology for Method 1 and Method 2 and

            4  Method 3, is it true that because you believe Method 1

            5  and Method 2 are more reliable, you took the average of

            6  those methods rather than including Method 3?

            7      A.    Well, I felt Method 3 only applied to the

            8  median.  So those two numbers there, I took the average

            9  of those, and they -- I didn't cook the numbers.  They

           10  actually came out like that.  You take the average and

           11  it closely agrees with Method 1 and 2, fully realizing

           12  that Method 3 is a scientific wild.

           13      Q.    So for Q90 purposes, all of the Q90s in your

           14  report are based on Method 1 and Method 2?

           15      A.    The Q90 are -- it says right there, it's

           16  Method 1.

           17      Q.    I would like to talk a little bit about the

           18  hydrology for Method 2.  You used the White Paper, as

           19  it's commonly called.  What's the other name for the

           20  White Paper?

           21      A.    USBR 1952.

           22      Q.    Is this the same paper that essentially

           23  decides all of the water rights for the Colorado River?

           24      A.    That was heavily involved in that, yes, and

           25  international rights too.  They determine flow at the
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            1  Mexican border for the San Pedro and so forth.

            2      Q.    Is there any disagreement about the numbers

            3  in that paper?

            4      A.    It's been challenged over the years.  I've

            5  heard of it being challenged, but -- I think the

            6  Geological Survey -- in my report I presented a

            7  document written by some people at the University of

            8  Colorado, I think it was, that did a study under a

            9  contract with the USGS, assessing the flow down at the

           10  mouth of the Gila and so forth.

           11            And they thought maybe it could be restudied

           12  using modern methods, but they didn't come to a

           13  conclusion there was anything wrong with it, but they

           14  thought it might be improved.  So I -- and I documented

           15  that in my addendum.

           16      Q.    So to date, would you say that's the best

           17  estimate of virgin flow for the Verde that we have?

           18      A.    I consider it an estimate.  Yeah, let me put

           19  it this way:  I do know -- I actually talked to

           20  Mr. Gookin about this when we were doing the Santa

           21  Cruz, and we both were in agreement, I think.  Well,

           22  he's written praise about the White Paper and the Blue

           23  Book, the earlier USBR report.

           24            But we both generally agree that it's

           25  something you really don't want to mess with.  There
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            1  was a whole lot of effort put into estimating those

            2  numbers.  And once you start dinking with, say, the

            3  Verde, if you want to change it, then you're dealing

            4  with a whole watershed.  So you've got to balance

            5  everything out so the flow at Dome, Gila River at Dome,

            6  makes sense.

            7            So it's not something -- it's not child's

            8  play when you start messing with that.

            9      Q.    So you compared your Method 1 to Method 2.

           10  Why did you use two methods?

           11      A.    Because both of them have limitations.

           12  There's some assumptions made in both of them, and so I

           13  thought that more was better and let's come in at a

           14  different angle and see what we get.

           15            And, like I said, I even noticed the measured

           16  channel widths from the federal surveys that were done

           17  before statehood, the early stuff, they were

           18  considerably wider than what we've been measuring now.

           19  So that's strong evidence that there was more water,

           20  because the geomorphology indicates the channel was

           21  about the same.

           22            So, you know, so there's kind of a fourth

           23  method in there that supports what I did.

           24      Q.    Would you say it's common practice to check

           25  one method against another method?
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            1      A.    That's the way I do my work.  When I can get

            2  other methods to do it, I use whatever I can think of.

            3      Q.    And you even checked that against a third

            4  method, which you found to be not -- well, I don't want

            5  to put words in your mouth, but you checked 1 and 2 and

            6  then you checked them against 3; is that right?

            7      A.    I checked all at the same time, really, but

            8  knowing that 3 is, like I said, it's real weak.

            9      Q.    Do you know of any other experts in this case

           10  who have used more than one method in their reports?

           11      A.    No, nothing comes to mind.

           12      Q.    I want to talk about your cross-sections.  We

           13  talked about your hydrology, and the second step was

           14  your cross-sections; is that correct?

           15      A.    That second what, now?

           16      Q.    I should rephrase that.  The second step in

           17  your reconstruction was bringing in cross-sections?

           18      A.    Yeah, the hydraulics.

           19      Q.    And you mentioned that the U.S. Forest

           20  Service provided some of those cross-sections, and you

           21  said that they gave you a sample of the cross-sections?

           22      A.    Yes.  I asked Dr. Neary, I said I don't have

           23  the energy to put your 108 cross-sections into my

           24  computer, because it was a different format.  And I

           25  asked him, I said would you and your staff, you know,
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            1  go through them and give me some representative ones.

            2  Well, Dr. Neary knows the area real well, so he went in

            3  and picked some out.

            4      Q.    Did you ask him at all to pick out areas that

            5  would create a deeper channel?

            6      A.    No.  I asked him to give me a limited number

            7  of cross-sections that depict -- that adequately

            8  depicted the various conditions of the river,

            9  representative cross-sections.

           10            So these were in -- you know, I asked him to,

           11  you know, reduce it down to a number that conveys to me

           12  what the 108 cross-sections represent.  So he included

           13  one that has a second channel.  He included one that

           14  has some floodplain flow at base flow.  It showed that.

           15  Or, no, for the average annual flow it showed that,

           16  which was a little odd, but anyway.  And then the rest

           17  of them were single channel.

           18      Q.    And why did you choose to get multiple

           19  cross-sections instead of just relying on the Paulden

           20  gage or the Clarkdale gage?

           21      A.    Because the conditions vary all along the

           22  river.  So the more -- you know, the more the better,

           23  actually, because they do vary.  But you reach a point

           24  where you just get saturated with information.  You can

           25  overinfo the situation.  So I felt like the approach I
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            1  took made some sense, and it's all I had the energy to

            2  do.

            3            The Forest Service, you know, is getting

            4  involved in this stuff because they're getting sued for

            5  not managing certain areas, like the Wild and Scenic

            6  stretch.  There's some wilderness group or somebody

            7  that really sticks it to them when they -- anyway.

            8            So I think that, you know, they're doing

            9  their job on the upper Verde, is the point I'm trying

           10  to make there.  They did a marvelous job up there in

           11  this report.

           12      Q.    So your understanding is based on your work

           13  as a -- in USGS; that more cross-sections give you a

           14  better understanding of the depth of the river?

           15      A.    The more -- it's kind of the more the

           16  merrier.  But like I point out, there's a -- you reach

           17  a point where you don't need any more; you know, you've

           18  got it represented well enough.

           19            And I feel real strongly I've done that.  You

           20  can, you know, dial up Google and you can look at my

           21  sections and take your little magical flight up the

           22  river, and I think you'll see that I haven't hidden

           23  anything.  You know, I've shown the range of what's

           24  going on there.

           25      Q.    You have been present for the entire hearing
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            1  this week?

            2            Have you been present for the whole hearing?

            3      A.    Yes.

            4      Q.    So you've heard the discussions about where

            5  gages are located on a river, if they're in a pool or

            6  if they're in a riffle?

            7      A.    Yeah.  Yeah, I have.  Well, I heard it here

            8  and I also heard it on the Gila.

            9      Q.    Before we get into your opinion about that,

           10  can you briefly, if you can be brief, talk about your

           11  experience placing gages and your understanding of

           12  gages, how many gages have you dealt with, how many

           13  have you read, how many have you located over the

           14  years?

           15      A.    Oh, boy.  I don't know how many gages I've

           16  seen in my career.  I've evaluated rating curves for

           17  other 2,000 gages in the western United States.  I've

           18  personally done that.  I've evaluated rating curves for

           19  all of the gages in Arizona as a service water

           20  specialist.

           21            Anything suspicious came up at a site, they

           22  would contact me and I would analyze it, and, you know,

           23  might say, well, hey, you need a measurement between

           24  100 and 300 cfs out there real bad because we don't

           25  know what's going on, that kind of thing.  So I was
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            1  heavily involved in that kind of stuff.

            2            As far as seeing gages, I have visited --

            3  when I retired, I visited every gage in Arizona, and I

            4  visited gages all over the Southwest.  I did a flood

            5  frequency study for the western United States, and it

            6  involved huge amounts of record and real high-powered

            7  statistical analysis, and at that point I had a lot of

            8  experience evaluating conditions all over.

            9      Q.    Is there anyone else that knows gages better

           10  than you in Arizona, to your knowledge?

           11      A.    Now?  When I retired, I don't think so; but

           12  now, I don't know.

           13      Q.    Can you explain then to us how depths are

           14  calculated?  And if you need a pad of paper, we can

           15  hand that to you.  Can you explain how depths are

           16  calculated based on where the gage is in the river and

           17  where the data is being taken on the course of a river?

           18            Would it help if I gave you a pad to be able

           19  to do that?

           20      A.    Are you talking about like a rating curve,

           21  how are rating curves used to evaluate the depth for

           22  navigability or --

           23      Q.    It seems there's been some confusion about

           24  whether, for example, the Clarkdale gage or the Paulden

           25  gage or the near Verde gage, are they located in pools
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            1  and, therefore, are they biased towards a deep rating,

            2  or are they located in riffles and biased towards a

            3  shallow rating.  And since it seems --

            4      A.    Okay, yeah, I'll -- yeah, I'll try to diagram

            5  that out, if you want.

            6            Where do you want to -- oh, I'm happy to get

            7  up again.  These young people are doing it to me.

            8                 MS. HERNBRODE:  Here you are.  There's

            9  different colors, if that will help.

           10                 THE WITNESS:  Let's see, I better stand

           11  here.  I'm left-handed.

           12  BY MR. SLADE:

           13      Q.    So if you want to pick, for instance, the

           14  Clarkdale gage, if you can pick one gage.

           15      A.    Okay.  All right, let's look at one gage.

           16  Okay, let's put in the left bank and the right bank.

           17  And the gage is hidden behind a little outcrop here so

           18  it won't wash away.  Those gages are aluminum, old

           19  aircraft aluminum fuel tanks for bombers.  They're Army

           20  or military surplus.  So you don't want to get them hit

           21  by a log.  It's just aluminum.

           22            So, the flow coming this way.  Now, looking

           23  at this specifically here, there's a riffle down here,

           24  and looking at a profile, say, along this line.  The

           25  bottom of the channel might be like that and this would
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            1  be a riffle, and the water might be like that, with the

            2  gage there.  Does that make sense?

            3      Q.    That makes sense.

            4            So is the gage placed at the point where the

            5  inevitable hydraulic reading is taken?

            6      A.    You record the gage height here at the gage

            7  and then you make current meter measurements.  And this

            8  is a real deep pool here.  I've been there quite a few

            9  times.  You can't measure in the -- you can't make a

           10  current meter measurement at the pool.  So what you do

           11  is you come down below the riffle, down here where it's

           12  shallow, and make your current meter measurement.

           13            And a current -- let me just do a current

           14  meter measurement real quick here for some of you.

           15  Let's say you have a water surface here.  I can't draw

           16  very flat right now.  But to make a current meter

           17  measurement, what you do is you divide this up into

           18  about 30 sections.  You stretch a tape across it.  You

           19  come along and, say, in this section and you come down

           20  at a certain point and you measure the velocity at that

           21  point and you also measure the depth.  And then you

           22  know this width from the tape you stretched across the

           23  river.  So you do velocity times depth times width, and

           24  you've got a sub Q, and you do that about 30 times.

           25  The rule is you don't want more than 5 percent in any
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            1  section, for accuracy purposes.

            2            So you sum them all up and you've got the

            3  total discharge.  So you do that at some other

            4  location.  You don't necessarily have to do that in the

            5  gage area.

            6            So what your goal now is, is you want a

            7  rating curve.  I assume that's what you're looking at

            8  here, is you have a gage height versus a Q or a rating

            9  curve for this site.  So you take that point where you

           10  have a gage height for it and a discharge and you plot

           11  it there.  Now, you do that several times, and you

           12  might get a series like that.  And you draw a line

           13  through them and that's your rating curve.

           14            So you're continuously measuring gage height

           15  day after day after day, and you can go into your gage

           16  height record, like your mean daily gage height, and

           17  come over here and come down and get your mean daily Q.

           18  So that's what's going on.

           19            Nowadays, with satellites, the signal is sent

           20  up.  The computation is done with your computers.  We

           21  can all right now dial up Verde Clarkdale and see how

           22  much water's there, and it's simply through this

           23  process and satellite signal.

           24      Q.    So when someone tells you the depth at the

           25  gage reading at Clarkdale --
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            1      A.    Okay, at the depth reading at Clarkdale,

            2  there's two ways to do it.  Well, I think one way

            3  you're thinking of is, using this rating curve to do

            4  that, if you -- the easy way is, if you knew the

            5  elevation of this low point on the riffle and you knew

            6  what gage height corresponded to that, you could plot

            7  it right here.  Okay?

            8            So you know that's -- at that gage height

            9  it's zero depth at that point.  And then you could take

           10  your Q90 and you can go back.  You can take your Q90 up

           11  here and come across the gage height.  The difference

           12  here is the depth, maximum depth.

           13      Q.    So in your opinion, the gage readings at any

           14  of the USGS gages, but let's stick specifically with

           15  Clarkdale, is that a reading at the pool, at the

           16  riffle, or somewhere in between?

           17      A.    Well, you can use the process I just did, and

           18  I did show it in my addendum.  I used this, a similar

           19  process.  In the process I used, I didn't have a

           20  measurement of the point of zero flow, so I used a

           21  classic rating analysis techniques using a parabolic

           22  curve, and with three measurements I could compute that

           23  point.  It's called the effective point of zero flow.

           24            I gave a reference in my appendix on where in

           25  Water Supply Paper 2175 you can find that method.  It's
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            1  not easy.  You have to know logarithms.  You know, you

            2  have to know some math in order to do it.

            3      Q.    So if I understand what you're saying, you

            4  can't tell the exact depth at that gage.  What you get

            5  from the gage reading is actually sort of an average?

            6      A.    When it's in a pool like this at Clarkdale,

            7  the only way you can get the depth at the gage is

            8  measure it.  You get in there with a pole and -- or

            9  like one of our, you know, river-runners said, well, I

           10  dove down and I know it's at least 10 foot; you know, I

           11  couldn't hit the bottom.

           12            Now, what I did at Clarkdale, there's a

           13  cableway up here.  There's also a cableway up here.  So

           14  to get to the gage, you come down a trail here, go

           15  across the measuring cable, walk over here and get on

           16  this one and go over to the gage, okay.  That's how you

           17  service the gage.

           18            This is where the measurements are made, and

           19  I used a measurement the USGS had made.  They gave it

           20  to me, with all this information.  And I recreated --

           21  using the hydraulics defined by that measurement, I

           22  created an estimate of depth for Q90, mean annual, and

           23  so forth at that point.  So that's using a different

           24  method to accomplish the same thing at a different

           25  location.
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            1            But when you're in a pool like this, a deep

            2  pool, really the only way to get the depth is to put a

            3  rod in the water.

            4      Q.    And I don't want to beat a dead horse, but I

            5  do want to make sure I understand you correctly here.

            6            The pool is going to be deeper than the gage

            7  reading, is that your understanding?

            8      A.    Deeper than the gage reading?  That doesn't

            9  make sense.

           10      Q.    I'm trying my best.

           11      A.    Well, look --

           12      Q.    The depth of the pool --

           13      A.    No, wait a minute.  Just stop.

           14            Let me use a different color here and see if

           15  we can -- let me put a big pool in here.  This is the

           16  channel bottom now.  I should have used red instead of

           17  blue.  It looks like water.  But say this is the

           18  bottom.  The gage comes down here.  Now, there's a

           19  staff gage in there.  Now, zero on the staff gage might

           20  be here, 1 foot, 2 foot, 3 foot, 4 foot, 5 foot.

           21  Right?  Zero here.

           22            Now, that staff gage is located relative to

           23  the control.  You don't want to put the staff gage up

           24  so high that the gage height will drop below zero.  So

           25  you mount the staff gage in there based on conditions
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            1  down here in the control area.  So when you're in the

            2  pool here, you know, when you're gaging streams, you

            3  really don't give a hoot about what's going on in

            4  there.

            5      Q.    So the depth of that pool is deeper than the

            6  depth of the gage?

            7      A.    No.  Well, yeah, the gage, the staff, the

            8  actual staff gage.

            9      Q.    Yes.

           10      A.    The gage itself might go down, but the staff

           11  doesn't.

           12      Q.    So the staff gage, which is what is used to

           13  calculate the depth in that area --

           14      A.    That's the datum of the gage, and everything

           15  is referenced to that when you're gaging.

           16      Q.    The staff gage is shallower than the pool, or

           17  another way of saying it is the pool is deeper than the

           18  staff gage?

           19      A.    It may be.  I just gave an example where it

           20  may be.  I don't know.

           21            Well, at this gage, yes.  At the Clarkdale

           22  gage, it is.  The pool is below zero on the staff gage.

           23  The bottom of the channel at the gage is deeper or

           24  below that.

           25      Q.    Okay.  Thanks.
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            1            Okay, take a seat, unless you have anything

            2  else you want to say.

            3      A.    No, I don't want to say anything.

            4                 CHAIRMAN NOBLE:  Mr. Slade, can you

            5  estimate for us how much more time you might require,

            6  in terms of hours, not days?

            7                 MR. SLADE:  One hour.

            8                 CHAIRMAN NOBLE:  That sounds good.

            9                 Mr. McGinnis, you're on your feet for

           10  some reason.

           11                 MR. MCGINNIS:  I just had a question

           12  whether we're going to mark this.

           13                 CHAIRMAN NOBLE:  We are going to mark

           14  that.  So, Mr. Slade, will you take the responsibility

           15  for marking that particular drawing so we can reference

           16  it in the record.

           17                 MR. SLADE:  Sure.

           18                 CHAIRMAN NOBLE:  Thank you.

           19                 Is there anything else we need to take

           20  up before we adjourn today?

           21                 COMMISSIONER ALLEN:  Mr. Chairman, one

           22  question for Mr. Hjalmarson, before we get too far away

           23  from the concept of the amount of acreage that was

           24  cultivated in the Big Chino and the total amount that

           25  you calculated, I presume, for the entire basin.
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            1                 THE WITNESS:  Just the upper part.

            2                 COMMISSIONER ALLEN:  Just the upper

            3  part.  Because originally what I understood was that

            4  you had 1,380 acres cultivated in the Big Chino, which

            5  included Williamson Valley, et cetera, and then there

            6  was another figure of 8,095 acres.  And I'm not sure

            7  what figure we're actually using.

            8                 THE WITNESS:  The 8,095 is the total

            9  acreage for the four areas that I was working on.

           10                 COMMISSIONER ALLEN:  Okay, the four

           11  areas above Sullivan Lake?

           12                 THE WITNESS:  Yeah.  No, Granite Creek

           13  comes in below, so --

           14                 COMMISSIONER ALLEN:  Right.

           15                 THE WITNESS:  So it's basically above

           16  the Paulden gage.

           17                 COMMISSIONER ALLEN:  Okay.  All right.

           18  Good.

           19                 Then what was the 1,380?

           20                 THE WITNESS:  There were the four

           21  subareas.  I think that might correspond to, maybe, the

           22  Big Chino.  No, Big Chino was 800.

           23                 I don't know where that one

           24  corresponded, but there's four numbers for each of the

           25  areas that I added up that gave the 8 number.
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            1                 COMMISSIONER ALLEN:  All right.  Thank

            2  you very much.

            3                 CHAIRMAN NOBLE:  Any other questions?

            4                 (No response.)

            5                 CHAIRMAN NOBLE:  We'll begin again at

            6  9:00 a.m. in the morning with Mr. Slade continuing his

            7  examination of Mr. Hjalmarson.

            8                 (The proceedings adjourned at 5:09 p.m.)
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