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 1      CHAIRMAN NOBLE: Welcome to the meeting
 2  of the Arizona Navigable Streams Adjudication
 3  Commission held today for the purpose of the
 4  continuation of the Verde River hearing.
 5      We are now called to order and,
 6  Mr. Mehnert, will you find out who's missing?
 7      DIRECTOR MEHNERT: Commissioner Henness.
 8      COMMISSIONER HENNESS: Glad to be here.
 9      DIRECTOR MEHNERT: Commissioner Allen.
10      COMMISSIONER ALLEN: Me too.
11      DIRECTOR MEHNERT: Commissioner Horton.
12      Not here yet.
13      Chairman Noble.
14      CHAIRMAN NOBLE: I am here.
15      DIRECTOR MEHNERT: Okay, we have three
16  Commissioners, an attorney, and myself, and we have a
17  quorum.  So we're ready to go.
18      CHAIRMAN NOBLE: Thank you very much.
19      We now call for the approval of the
20  minutes of December 15th through December 19th, 2014,
21  if there's any discussion.
22      Hearing none, is there a motion to
23  approve?
24      COMMISSIONER ALLEN: So moved.
25      COMMISSIONER HENNESS: Second.


www.coashandcoash.com                 Phoenix, AZ


Page 1233


 1      CHAIRMAN NOBLE: Thank you.  Is there
 2  any further discussion?
 3      All in favor say aye.
 4      COMMISSIONER HENNESS: Aye.
 5      COMMISSIONER ALLEN: Aye.
 6      CHAIRMAN NOBLE: Any opposed?
 7      Okay, now we're going to deviate from
 8  the agenda for just a moment and discuss where we're
 9  going to meet for the remainder of this, and I'm not
10  sure that it will affect Commissioner Horton.  So at
11  any rate, we can use this room for the remainder of the
12  five days we have besides today, or we can go to,
13  perhaps, three or four different other locations.  So
14  let's discuss.
15      MR. BREEDLOVE: The caveat to that is
16  the 25th we wouldn't have access to this room until
17  after 10:00 in the morning.  So we could always go to
18  the previously scheduled --
19      DIRECTOR MEHNERT: We do have the second
20  floor conference room in the Capitol for that date.  We
21  haven't been bumped from that room yet.  I know we've
22  been bumped from a few others, but I doubt we're going
23  to get bumped from that, but we do have it that date.
24      CHAIRMAN NOBLE: The 28th?
25      DIRECTOR MEHNERT: 25th.


www.coashandcoash.com                 Phoenix, AZ


Page 1234


 1      CHAIRMAN NOBLE: 25th.
 2      DIRECTOR MEHNERT: A week from today.
 3      CHAIRMAN NOBLE: Yes.  That would be --
 4  this is a secure room, so, therefore, we're able to
 5  leave things overnight.  But what about the 25th?  I've
 6  got it.  I'm remembering now.  The 25th.
 7      DIRECTOR MEHNERT: Well, we're leaving
 8  after that anyway, so we don't have any days after that
 9  until March.
10      MR. SLADE: You meant the 24th, the
11  night before the 25th, is it still secure?
12      MR. BREEDLOVE: Well, sure.  Oh, I see
13  what you're meaning.  You're right, you would have to
14  move your things, because people will be in this room
15  the morning of the 25th.
16      MR. HOOD: What about starting at 10:00
17  that day and make it easier logistically for everybody?
18      MR. BREEDLOVE: We could, but everybody
19  would have to move their stuff out of the room and
20  bring it with them and bring it back on the afternoon
21  of the 24th.
22      MR. MCGINNIS: But we still do it once
23  instead of six times.
24      MR. HELM: Yeah, you're only going to
25  have to do it once.
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 1      MR. BREEDLOVE: And we could probably
 2  store it here somewhere on site.
 3      THE COURT REPORTER: Do we need this on
 4  the record?
 5      CHAIRMAN NOBLE: No, we do not.
 6      (An off-the-record discussion ensued.)
 7      CHAIRMAN NOBLE: Okay, I think we're
 8  ready to go back on the record, and we are ready to
 9  begin the continuation of the hearing regarding the
10  Verde River.
11      So if I recall correctly, Mr. McGinnis
12  and Win, you're up.  And is that where we're headed?
13      MR. MCGINNIS: That's my recollection.
14      CHAIRMAN NOBLE: Okay.  Bring it on.
15  
16      CROSS-EXAMINATION
17      BY MR. MCGINNIS: 
18  Q.   Good morning, Mr. Hjalmarson.
19  A.   Good morning, Mark.
20  Q.   You've testified before this Commission a few
21    times before, right?
22  A.   Yes.
23  Q.   You testified in the prior round in 2005, '6
24    on the Gila River?
25  A.   On the lower Gila, yes.
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 1  Q.   And you testified in this round in 2014, I
 2    believe, on the San Pedro, right?
 3  A.   Yes.
 4  Q.   And prior to December 2014, you hadn't
 5    testified before the Commission about the Verde; is
 6    that right?
 7  A.   That's right.
 8  Q.   But your testimony that started in December
 9    and is continuing now is your first testimony to the
10    Commission about the Verde?
11  A.   Yes.
12  Q.   And I just want to make sure I had all the
13    documents you had filed.  You filed a report dated
14    October 4, 2014, with several appendices, that I
15    believe is Exhibit X015; is that correct?
16  A.   Yes.  Yes.
17  Q.   Do you have that with you today?
18  A.   Yeah.  What date did you say, October 14th or
19    4th.
20  Q.   I think it's October 4th, 2014.
21  A.   Okay.  Yes, I have them here.
22  Q.   And the appendices, also?
23  A.   Yes.
24  Q.   And you filed an addendum to that report
25    dated November 14th, 2014, that's Exhibit X036; is that
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 1    correct?
 2  A.   Okay, yes.
 3  Q.   And do you have that with you today?
 4  A.   Yes.
 5  Q.   And then you submitted a PowerPoint that's
 6    dated October of 2014, and it's Exhibit X036; is that
 7    correct?
 8  A.   Yes.
 9  Q.   And do you have that with you today?
10  A.   Yes.
11  Q.   And then you submitted a second addendum
12    dated February 5th, 2015, that Mr. Mehnert tells me is
13    Exhibit X059; is that correct?
14  A.   Yes.
15  Q.   And do you have that with you?
16  A.   Yes.
17  Q.   You testified back in December that you had
18    spent approximately 2,000 hours in preparing your
19    report and testimony on the Verde.  Do you recall that?
20  A.   Yes.
21  Q.   Have you spent more time since December?
22  A.   I've spent about a month.
23  Q.   About how many hours do you think you spent?
24  A.   Maybe 150, 200, something like that.
25    Whenever TV's bad.
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 1  Q.   Which should be a lot, right?
 2        What portion of that 2,200 hours or so that
 3    you spent working on your report were spent on the
 4    middle and lower Verde as opposed to the upper Verde?
 5  A.   I've spent more time on the upper Verde.  I
 6    could just make a real rough guess.  I've probably
 7    spent two-thirds of my time on the upper, possibly a
 8    little more.  I got involved in all the land surveys up
 9    there in all the tributaries.
10  Q.   And you and I have some background together,
11    right?  We've known each other for a while?
12  A.   Yes, sir, we do.
13  Q.   And is it true that you personally care a
14    great deal about the Verde River?
15  A.   I'm quite interested in the Verde, and when I
16    retired from the government, I settled in the Verde
17    Valley, yes.
18  Q.   So you live in the area of the river?
19  A.   Not now.  I used to live real close to the
20    river.
21  Q.   And was some focus of your career at the U.S.
22    Geological Survey based on the Verde River?
23  A.   Well, yes.  I picked the site for the --
24    another fellow and I picked the site for Verde Paulden,
25    and then I was instrumental in the Clarkdale gage,
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 1    and yes.
 2  Q.   As a matter of fact, you have a bumper
 3    sticker on your truck about the Verde River, don't you?
 4  A.   Yeah, there is a sticker there, yes.
 5  Q.   What does it say?  Do you remember?
 6  A.   I don't know.  Something about love it or
 7    leave it.  I forget.  It's been on there for about six
 8    years, and I don't look at it.
 9  Q.   And I noticed it at the last hearing.  It's
10    actually on the paint; not on the bumper, right?
11  A.   It's on the paint because it's covering a
12    scratch.
13  Q.   So, needless to say, you have a strong
14    personal interest with regard to the Verde River; is
15    that correct?
16  A.   I enjoy the Verde River, yes.
17  Q.   You testified back in December that you put
18    your engineering seal on your Verde report and that
19    implies that you used a professional approach.  Do you
20    recall that testimony?
21  A.   Yes.
22  Q.   In your work at the U.S. Geological Survey,
23    did you ever employ the same approach to any project
24    there that you used on the work here?
25  A.   The same approach?
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 1  Q.   Yes.
 2  A.   A little different approach.  I generally
 3    approach things, though, with using the scientific
 4    method.  But USGS is more science, as opposed to
 5    development and, you know, all the historic stuff I've
 6    done looking at all the federal land surveys and things
 7    like that.  So there were some major differences, but I
 8    generally use the scientific method.
 9  Q.   In what ways would your work at the USGS have
10    involved more science than what you did for this case?
11  A.   In the USGS one major difference would be you
12    would have -- you would be collecting original data,
13    this type of thing.  You would be measuring streamflow
14    and collecting water chemistry samples and that kind of
15    thing.
16        So my approach here was restricted to
17    existing information.
18  Q.   So you used all secondary sources; is that
19    right?
20  A.   Yes.  Well, and my knowledge.
21  Q.   You testified back in December that the
22    gentleman from the Forest Service had provided you six
23    cross-sections of the Verde that he had selected as
24    representative of the 108 cross-sections that the
25    Forest Service had; is that right?
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 1  A.   Yes, Dr. Dan Neary.  He's stationed in
 2    Flagstaff.
 3  Q.   Okay.  The other 102 cross-sections, I went
 4    back and read the transcript, and I was a little
 5    unclear about what happened to those.  Did you ever get
 6    those?
 7  A.   No, I didn't.  I knew it would overwhelm me.
 8    He sent me a sample and I saw the format, and I
 9    realized it would be difficult to -- it would take me
10    some time to convert that to my Minitab so I could
11    process it.  So we discussed it.
12        I think Al Medina -- he's a retired Ph.D.
13    there at the Forest Service too -- I think he was
14    involved in the conversation.  Because he was the
15    original manager of all that, of the Forest Service
16    study.
17        So, anyway, we discussed it and figured that
18    six cross-sections would be representative.
19  Q.   And I believe you testified back in December
20    that you were taking Dr. Neary's word that they were
21    representative; is that right?  Do you recall that
22    testimony?
23  A.   Yes, I took his word, but I know the river
24    pretty well, and I thought they were representative.
25        In a way, I was suspicious that, well, one
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 1    showed two channels and one showed an overflow area,
 2    and I thought maybe it was biased towards multiple
 3    channels; but if anything, it would lean towards that.
 4  Q.   If you never looked at the other 102
 5    cross-sections, how did you know those six were
 6    representative of the 108?
 7  A.   Because I know the river.
 8        Well, you and I, we've been on the same
 9    helicopter flying up that river.  I've been in many
10    helicopters on the river, and I've walked most of it.
11  Q.   But you still felt like you needed the six
12    cross-sections that you got from him?
13  A.   That was primarily their decision.
14  Q.   So you only looked at six of the 108.  That's
15    about 5 percent of the cross-sections?
16  A.   Of their cross-sections, yes.  Of course, I
17    have other cross-sections I was using too.
18  Q.   Did you do any statistical analysis to
19    determine if six was a proper sample size of the 108?
20  A.   No.  It wasn't appropriate.
21  Q.   Okay.  Let me follow up on that.  It wasn't
22    appropriate to do the analysis or the six wasn't an
23    appropriate sample size?
24  A.   It doesn't really lend itself to a
25    statistical analysis, based on my experience with
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 1    statistics.
 2  Q.   You also testified some in December regarding
 3    the USGS Gage 095085 at Tangle Creek in the area of
 4    Horseshoe Reservoir.  Do you recall that?
 5  A.   That's right.
 6  Q.   And your testimony was that sediment
 7    disposition and water storage at Horseshoe Dam had a
 8    direct effect on that gage.  Do you recall that?
 9  A.   Yeah.  It's destroying the gage.
10  Q.   Do you have any estimate of approximately
11    what percent of the time Horseshoe Reservoir has been
12    full over the last 60 years or so?
13  A.   How many times it's been full?
14  Q.   What percent of the time of the whole -- say
15    the last 60 years, what percent of the time has
16    Horseshoe been full?
17  A.   Oh, it would be very small.  I wouldn't want
18    to guess, but whenever a major flood filled it up and
19    so forth.
20  Q.   Would you say it's less than half of the time
21    over the last 60 years that it was full?
22  A.   Oh, definitely less, sure.
23  Q.   Less than 10 percent?
24  A.   Probably, yeah.
25  Q.   Do you know whether Horseshoe fills every
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 1    year?
 2  A.   It does not fill every year.
 3  Q.   You also testified back in December that in
 4    determining the conveyance losses for the upstream
 5    tributaries to Paulden, you relied on analysis of
 6    conveyance losses on the East Verde from Blue Ridge to
 7    the Verde River you had done back in the '60s.  Do you
 8    recall that testimony?
 9  A.   Would you repeat that, please?
10  Q.   Sure.  It was my understanding of the
11    testimony from the transcript that for the conveyance
12    losses that you were using from the upstream -- on the
13    upstream tributaries of the Verde in your analysis --
14  A.   Yes.
15  Q.   -- you used some information you had from
16    conveyance losses on the East Verde from Blue Ridge
17    Reservoir.  It's now called C.C. Cragin.
18  A.   Right.
19  Q.   Blue Ridge reservoir to the Verde that you
20    had done back in the 1960s.
21  A.   I used my experience based on that analysis I
22    did for the Salt River Project back in the '60s.
23  Q.   Did you do any analysis to compare the
24    geology or geomorphology of the East Verde that was
25    involved in your study in the '60s to the tributaries
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 1    upstream on the Verde?
 2  A.   No.  The criteria I used primarily was they
 3    were both perennial, except for a couple alluvial
 4    pockets on the East Verde.
 5  Q.   And the East Verde River runs over the
 6    Mogollon Rim, and it's pretty rocky, right?
 7  A.   There's part of it that are on bedrock, and
 8    there's parts of it that pass through alluvial pockets.
 9  Q.   And the tributaries upstream that you're
10    dealing with in this case, like the Big Chino, they're
11    mostly alluvial and sandy, aren't they?
12  A.   Yes, they were in the quaternary alluvium,
13    yes.
14  Q.   You also testified in December that you had a
15    conversation with Mr. Gookin about the White Book when
16    you were working on the Santa Cruz.  Do you recall that
17    testimony?
18  A.   Yeah.  We, at a break on one of the -- I
19    think it was the Gila hearing, we discussed the White
20    Book.  He was very fond of it.
21  Q.   Okay.  So if the transcript says you were
22    referring to a break in the hearing on the Santa Cruz,
23    you meant to say the Gila; is that right?
24  A.   I think it was when I -- I think it was
25    during the Gila hearing that Mr. Gookin and I had that
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 1    conversation.
 2  Q.   Because you didn't personally testify on the
 3    Santa Cruz River before the Commission, did you?
 4  A.   No, I didn't.  I was not feeling good.
 5  Q.   All right.  Let's go to your report now, the
 6    Exhibit X015, the October 4th, 2014 report.  Do you
 7    have that?
 8  A.   Yes.
 9  Q.   The cover page of that report says
10    "Navigability Along the Natural Channel of the Verde
11    River, Detailed analysis from Sullivan Lake to the USGS
12    gage near Clarkdale, and general analysis from
13    Clarkdale gage to mouth."
14        Did I read that right?
15  A.   That's right.
16  Q.   Did your analysis focus on the upper Verde,
17    primarily?
18  A.   I started looking at the upper Verde in
19    detail, and then I spread to the rest of the river.
20    No, I focused on the entire river.  On the upper Verde
21    I had more cross-section data and so forth, like we've
22    been discussing here, so that's why I call it a
23    detailed versus general.
24  Q.   And I believe you testified earlier this
25    morning that you spent about two-thirds of your time on
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 1    the upper Verde; is that right?
 2  A.   Roughly that, yes.
 3  Q.   Why was that?  Why did you spend most of your
 4    time on the upper Verde as opposed to the middle or
 5    lower?
 6  A.   That's where I started doing my work in
 7    preparation for this hearing.  I spread into the lower
 8    Verde as I got more and more interested in it.
 9  Q.   And you said you did a less detailed analysis
10    of the middle and lower than you did the upper Verde,
11    right?
12  A.   Like I say, based primarily, like, on the
13    number of cross-sections I had available and so forth,
14    I was able to do more of a detailed on the upper than
15    the lower or the middle and lower.
16  Q.   Do you have any difference in the confidence
17    level in your opinions for the lower and middle Verde,
18    where you did a less detailed analysis, than you do on
19    your opinions at the upper Verde, where you did a more
20    detailed analysis?
21  A.   Not really, no.  The answer is no.
22  Q.   So you have the same level of comfort and
23    confidence in your opinions about the lower and middle,
24    where you spent a third of your time, as you do in the
25    upper Verde, where you spent two-thirds of your time?
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 1  A.   Yes, I have the same confidence.
 2  Q.   Let's turn now to Page 7 of your report that
 3    we're looking at.  The very first bullet at the top of
 4    Page 7, do you see that?  It says "The natural flow in
 5    the upper Verde River was perennial with a median
 6    annual flow of 60 cfs and 116 cfs, respectively, at the
 7    upper and lower ends of the study reach."
 8        Did I read that right?
 9  A.   Yeah, okay.
10  Q.   So is it your opinion that the upper Verde in
11    its ordinary and natural condition had a median annual
12    flow of between 60 and 116 cfs, depending on which part
13    of the reach you were in?
14  A.   Yes.
15  Q.   Now moving down to the fifth bullet point on
16    that same page, it says "There are numerous pools where
17    depths were greater than 2.9 feet.  There were
18    occasional small-steep riffles where portage might be
19    required."
20        Do you see that?
21  A.   Yes.
22  Q.   Approximately how many portages do you think
23    would have been required in the upper Verde under
24    ordinary and natural conditions?
25  A.   It depends on the skill of the boater.
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 1  Q.   How about a boater of average skill?
 2  A.   There might be a couple of points, a couple
 3    of riffles there where it kind of -- where you might
 4    want to portage, yeah.
 5  Q.   Are there areas of the upper Verde where
 6    there are narrow canyons with high walls?
 7  A.   Yes, there's a handful of areas where the
 8    river abuts vertical walls of bedrock.
 9  Q.   So if somebody had to portage in one of those
10    areas, wouldn't they have to go up over the wall and
11    back down, rather than just around the river?
12  A.   No, I've never seen it constricted on both
13    sides.  There's talus slopes on -- generally, there's
14    talus slopes, but there's, I don't know, just a handful
15    of areas where there is a vertical wall; and I've never
16    seen it a wall on both sides in the same reach.
17  Q.   Let's move down to the next to last paragraph
18    on Page 7, the very last sentence in that paragraph.
19        It says "The navigability assessment was
20    partially based on the similarities between the Verde
21    River and the John Day River in Oregon that has been
22    found navigable."
23        Did I read that right?
24  A.   Yes.
25  Q.   And you refer to the John Day River several
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 1    times in your report and your appendices, right?
 2  A.   Yes.
 3  Q.   Was your comparison of the two rivers based
 4    on a particular court decision?
 5  A.   Yes, I knew it had been declared navigable,
 6    but I compared them because they're quite similar.
 7    They're both pool and riffle rivers, gravel cobble
 8    beds, and that kind of thing.
 9  Q.   I'm going to hand you a court decision.
10        MR. MCGINNIS: Do I need to ask to
11    approach every time?  You sort of chastised us for that
12    last time.
13        CHAIRMAN NOBLE: You do not.
14        BY MR. MCGINNIS: 
15  Q.   Mr. Hjalmarson, I've handed you an opinion
16    from the Oregon Court of Appeals titled Northwest
17    Steelheaders Association, Inc. versus Simantel, I think
18    is how you say it, S-I-M-A-N-T-E-L, and it's
19    112 Pacific 3d 383.  Do you see that?
20  A.   Yeah.
21  Q.   Okay.  Is this the decision you were relying
22    on, in part, in your comparison of the Verde River to
23    the John Day?
24  A.   No, not when I wrote this main report.
25  Q.   Okay.  Is there another court decision about
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 1    the John Day that you were relying on when you wrote
 2    your report?
 3  A.   Yeah, I picked up -- I have a reference to it
 4    that I got off the internet, and it's not the official
 5    document that this appears to be.
 6  Q.   Okay.  But is it the same decision, do you
 7    know?
 8  A.   Yeah, that it was considered navigable?  Yes.
 9  Q.   Do you know what the date of this court
10    decision is?
11  A.   No, I really don't.  I rely on Joy for that
12    kind of thing.
13  Q.   If you look at the lower right-hand column,
14    do you see "Decided May 11th, 2005"?
15  A.   Okay.
16        MR. HOOD: This is from his report.
17    It's on Page 113.
18        BY MR. MCGINNIS: 
19  Q.   Why don't you set that down for a second and
20    flip to Page 113 of your report.
21        Is this your list of references in your
22    report?
23  A.   Yes.
24  Q.   Do you see the fourth entry there says
25    "Northwest Steelheaders Association, Inc. versus
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 1    Simantel, Decided May 11th, 2005, Court of Appeals of
 2    Oregon"?
 3  A.   Oh, okay.
 4  Q.   Is that the one you were relying on?
 5  A.   I guess it was, yeah.
 6        I'm not -- I can't say that definitely.  It
 7    did not appear to be this particular document that I
 8    pulled off the internet.
 9  Q.   But it was a May 11th, 2005 decision of the
10    Court of Appeals of Oregon that you were relying on?
11  A.   It had to have that -- I don't have it with
12    me, but it had to have that date on it for me to put it
13    in there.
14  Q.   Do you know whether the Oregon Court of
15    Appeals in 2005 would have had the benefit of reviewing
16    the United States Supreme Court's decision from the PPL
17    Montana case that was issued in 2012?
18  A.   That never entered my mind.
19  Q.   And your opinion is that the John Day River
20    and the Verde Rivers are similar, right?
21  A.   They're similar.  The John Day drains, I
22    think, 8 percent of Oregon and the Verde drains
23    6 percent of Arizona.  They're both pool-riffle rivers.
24    They both head in high country with snowpack and so
25    forth.  And so there's some similarities.  The John Day
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 1    happens to be wider and shallower than the Verde is.
 2    The upper Verde is rather narrow and deeper.
 3  Q.   What's the highest mean annual flow that
 4    you've ever seen estimated for the Verde River?
 5  A.   The highest mean annual?
 6        I have a table here.  I can pull it up, or do
 7    you want my memory?
 8  Q.   Just --
 9  A.   A couple of thousand cfs, I think.
10  Q.   Okay, let's look on Page 27 of your report.
11  A.   Wait a minute.  Let me make sure.  Let me
12    make sure I answered what you asked there.
13  Q.   I was asking about the Verde.
14  A.   You asked about the Verde, and you said the
15    highest mean annual?
16  Q.   Yes, sir.
17  A.   Okay, yeah, it's maybe 2,500, something like
18    that.
19  Q.   Okay.  Look at Page 27 of your report, and
20    there you have the mean annual virgin flow at two
21    different gages on the Verde, and there you have 78 cfs
22    and 210 cfs, right?
23  A.   For Method 1, yes.
24  Q.   And on Page 28 of your report, flip to the
25    next page, you have mean annual virgin at three
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 1    different gages, and you have 76, 207, and 494 cfs.
 2    That's Method 2, right?
 3  A.   Yes.
 4  Q.   Where have you seen a mean annual flow for
 5    the Verde that's in the 2,500 cfs range?
 6  A.   That would be down at the mouth.  That would
 7    go back maybe -- what is it?  One of the early floods
 8    was pretty large.  The mean annual flow down there, the
 9    natural was 751, and there was a flood or two down
10    there that was pretty big.
11  Q.   And what was the period of record for that
12    mean annual flow that you're talking about; how many
13    years did it cover?
14  A.   How many -- I thought you asked me for one
15    year?  The mean annual for one year, is that what
16    you're asking me?
17  Q.   No, I'm asking for a mean annual flow for any
18    significant number of years.  My question was
19    imprecise.
20  A.   Oh, well, the mean annual for the period of
21    record is 650.
22  Q.   Do you know what the mean annual flow was for
23    the period of record on the John Day in the Northwest
24    Steelheaders case?
25  A.   No, I don't.  My interest in the John Day was
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 1    the comparison of the median on down through the base.
 2    Even with the natural adjustment on the John Day, they
 3    both are rather similar base flows, and that's where
 4    the decision on navigability occurs, in that range of
 5    flow.
 6  Q.   So you don't know what the mean annual flow
 7    was for the period of record?
 8  A.   Not off the top of my head, no; but it will
 9    be more than the Verde.
10  Q.   Take a look at the document I gave you, the
11    court decision I gave you.
12  A.   Okay.
13  Q.   Flip over to Page 385, second column.  The
14    first full sentence in that second column says "The
15    river's mean annual flow for the period of record is
16    1,959 cubic feet per second, as measured at Service
17    Creek, approximately 20 miles upriver from the most
18    upriver segment at issue here."
19        Do you see that?
20  A.   On Page 3 --
21        Oh, okay, I got it.
22  Q.   Do you see they have 1,959 cfs for the mean
23    annual flow?
24  A.   Yes.
25  Q.   And that's for the John Day?
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 1  A.   That's right.  Okay.
 2  Q.   And if you look at the Footnote 2 that's
 3    referenced there, if you look at the bottom of the
 4    page, there's Footnote 2.  Do you see that?
 5  A.   Okay.
 6  Q.   And the period of record there for the
 7    1,959 cfs for the John Day was 1929 to 1999.  Do you
 8    see that?
 9  A.   Okay.
10  Q.   Do you have any knowledge or opinion about
11    whether the flows of the John Day in its ordinary and
12    natural condition were more or less than what they were
13    for the John Day between 1929 and 1999?
14  A.   No.  I didn't look at that.
15  Q.   Have you read this court opinion, by the way?
16  A.   No.  I've scanned it.  Like I say, I rely
17    on -- I'm not an attorney.
18  Q.   Flip over to Page 391 then on that same
19    document, second column, right-hand column, the full
20    paragraph that begins there in the middle of the page.
21    Do you see that; it says "We begin"?
22  A.   Yeah.
23  Q.   Okay, the third sentence of that paragraph
24    says "We note, at the outset, that hydrologic data
25    indicates that, in 1859, the river's summer flow was
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 1    nearly twice what it is today."
 2        Do you see that?
 3  A.   Yeah.
 4  Q.   Do you know what type of boats are used on
 5    the John Day River today?
 6  A.   I've seen photographs of small boats and
 7    canoes and so forth.  I think down near the mouth there
 8    might be some recreational stuff that might be a little
 9    larger, but I've just heard about that.  I haven't seen
10    a document that has shown that.
11  Q.   Okay.  Let's look at the -- let's go back to
12    your report, Page 7.  You can put that court decision
13    aside for now.
14  A.   Back to --
15  Q.   Your report, the original report, Page 7, the
16    page we were on.
17        In the bottom paragraph there, and I'm
18    paraphrasing, but it says your opinion is that the
19    Verde River, from river mile 3.3 in the Stewart Ranch
20    area to the mouth at the Salt River, was susceptible to
21    navigation at the time of statehood.
22        Is that a fair paraphrase of what you say
23    there?
24  A.   Yes, using the criteria that I was using,
25    which is a fairly high standard, yes.
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 1  Q.   So is it your opinion, as you sit here today,
 2    that the Verde River above river mile 3.3 is not
 3    navigable?
 4  A.   If you change my standard a little bit and
 5    accepted shallower flows, I would consider it navigable
 6    up to about Sullivan Lake Dam, just for the sake of
 7    having a point.
 8        I can elaborate on that a little bit as to
 9    why I would consider that the upper limit, if you --
10  Q.   No, my question was, as you sit here today,
11    under what standard you're applying today, is it your
12    opinion about whether the river upstream from river
13    mile 3.3 is navigable?
14  A.   Like I said, by lowering the standard I was
15    using, which was the Hyra method, where I would
16    consider it navigable, yes, by lowering the standard
17    slightly.
18        If you applied the same standard that was
19    used for the John Day, which was rather shallow flow,
20    less than a foot, then, yes, it would be navigable all
21    the way up to beyond Sullivan Lake Dam.
22  Q.   So, as you sit here today, where is the upper
23    reach of navigability on the Verde River, in your
24    opinion?
25  A.   The upper reach of navigability?
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 1  Q.   Yeah.  How far up is it navigable, under
 2    ordinary and natural conditions?
 3  A.   I thought I just answered that.
 4  Q.   I'm not sure you did.  I might have missed
 5    it.
 6  A.   Okay.  Using the -- let's say using the
 7    standard for the John Day, which is --
 8  Q.   Okay, my question is whatever standard you
 9    want to use, as you're sitting here in the witness
10    chair today, how far up was the Verde navigable under
11    ordinary and natural conditions?
12        I mean we can talk about different standards,
13    and if you change the standard enough, my bathtub is
14    navigable.
15  A.   Okay, under natural conditions I would
16    consider it navigable up to where Chino Creek comes in,
17    which is just a short distance above the existing
18    Sullivan Lake.  And Chino Creek comes in, basically,
19    from Del Rio Springs range, and it's separate from
20    Granite Creek, but it comes in parallel to Granite
21    Creek.  And there used to be a pretty good base flow
22    there.  And so I would pick that point, with
23    confidence, that there would be perennial flow from
24    there on down.
25  Q.   Okay.  So it's your opinion from that point


www.coashandcoash.com                 Phoenix, AZ


Min-U-Script® (8) Pages 1256 - 1259







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


Administrative Hearing, Volume 6
February 18, 2015


Page 1260


 1    down, the Verde River was navigable under ordinary and
 2    natural conditions?
 3  A.   Yes.
 4  Q.   Flip over to Page 9 of your report then.  The
 5    second full paragraph there, the first paragraph after
 6    the quote, toward the end of that paragraph you talk
 7    about segmentation of the Gila River consistent with
 8    United States Supreme Court decision in PPL Montana,
 9    LLC versus Montana.  Do you see that?
10  A.   Okay.
11  Q.   First of all, did you intend that to be the
12    Verde River and not the Gila River?
13  A.   Did what?
14  Q.   It says Gila River.  Did you intend for that
15    to mean Verde River?
16  A.   No, I don't think I -- no, I don't think I
17    did.  Let's see.
18        No, I guess I did.  Yeah.  I'm sorry.  Yeah,
19    I was thinking of the Verde.
20  Q.   Okay.  And it refers to the Supreme Court's
21    opinion in PPL Montana, right?
22  A.   Yes.
23  Q.   And it refers to segmentation issues in that
24    opinion, right?
25  A.   Yeah, if you wanted to segment, yeah.  Yes.
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 1  Q.   Have you read the United States Supreme Court
 2    decision in the PPL Montana case?
 3  A.   It's been a while, but I did read it over,
 4    yes.
 5  Q.   In your 2,200 hours or so of work on the
 6    Verde, did you rely on any portion of the Supreme Court
 7    opinion in PPL Montana other than the segmentation
 8    issue?
 9  A.   Not really.  I -- no, not really.
10  Q.   Moving down on that same page we're at, under
11    General approach; do you see that?
12  A.   Okay.
13  Q.   The third sentence there says "There are
14    other factors of an economic and commercial nature that
15    may be less obvious.  These non-hydraulic factors,
16    while important to the actual presence of navigation,
17    are not included in this assessment of navigability."
18        Did I read that right?
19  A.   That's right.
20  Q.   Okay.  You say there are other factors that
21    may be less obvious.  Less obvious than what?
22  A.   Well, you know, if you start thinking about a
23    particular type of a watercraft or commercial activity,
24    then I think that is beyond what the intent is for, you
25    know, the navigability.
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 1  Q.   Okay.  So any consideration of a particular
 2    type of watercraft or commercial activity was not
 3    included in your analysis?
 4  A.   No, only in -- it's if you were thinking of a
 5    watercraft for a particular commercial operation,
 6    that's what I'm thinking of there, is that would bias
 7    your opinion.
 8        But just on the use of, say, a canoe, just in
 9    general, and not think of it as in a particular
10    commercial activity, then that, to me, is part of the
11    assessment of navigability.
12  Q.   So when you did your work on the Verde, did
13    you have any specific type of watercraft in mind as a
14    standard?
15  A.   No.  When I started this, I did rely on the
16    Hyra method and I took a look at -- you know, I applied
17    that method, and it showed what -- you know, what was
18    navigable.
19  Q.   How about not just when you started it.  All
20    the way through your analysis today, have you had in
21    mind any particular type of watercraft?
22  A.   Well, the results of my analysis indicated
23    that, you know, canoes and small boats have passed the
24    Hyra test with flying colors.
25  Q.   How about a specific type of commercial
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 1    activity; did you give any consideration to --
 2  A.   No.  I was doing my best to avoid a
 3    commercial activity.
 4        However, looking at existing evidence, there
 5    is a lot of commercial activity on the Verde River
 6    today.
 7  Q.   You said you were doing your best to avoid
 8    any type of -- any commercial activity.  Why was that?
 9  A.   Well, to remain unbiased.
10  Q.   There in the section we read from Page 9 of
11    your report, it refers to nonhydraulic factors, and I
12    think you listed specific type of watercraft and a
13    specific commercial activity.  Were there any other
14    nonhydraulic factors that you didn't include in your
15    assessment?
16  A.   Nothing comes to mind.
17  Q.   So in reaching your opinion, did you rely
18    solely upon the amount of flow in the river channel,
19    the width and depth of the flow in the channel, and the
20    type of vessel and purpose of vessel?
21  A.   I relied on the -- well, the Hyra method
22    primarily relies on depth and velocity.  But depth is a
23    primary factor for navigability.  There's a lot of
24    evidence on that and for major, major rivers.
25        Width is also a factor up to a point.  As it
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 1    turned out, the width was plenty for small watercraft.
 2    So width received a secondary level in my assessment.
 3  Q.   Let me ask the question better.  That wasn't
 4    a very good question.  Better answer than a question.
 5        The first sentence of that paragraph we're
 6    looking at there under General approach, do you see
 7    that?  It says "The ability to navigate a river depends
 8    upon many factors such as the amount of flow in the
 9    river channel, the width and depth of flow in the
10    channel, and the type of vessel and the purpose of the
11    travel."
12        Do you see that?
13  A.   That's right.
14  Q.   Are those, in your opinion, all of the things
15    that affect the ability of somebody to navigate a
16    river?
17  A.   Well, I said right -- no.  If you read that
18    carefully, I say factors such as.  There are other
19    factors.
20  Q.   Okay.  What other factors are there?
21  A.   Oh, boy, you're talking to a guy that just
22    came in on the freeway.  Let's see.
23        Okay, width, depth; well, velocity; the
24    physical features of the channel itself, the number of,
25    say, riffles or a major waterfall, that type of thing.
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 1  Q.   Okay.  Of each of the factors listed in that
 2    sentence, plus the two you just added, I want to ask
 3    you whether you considered them or not.
 4        So the amount of flow in the river channel,
 5    did you consider that?
 6  A.   Yes.
 7  Q.   The width and depth of the flow in the
 8    channel, did you consider that?
 9  A.   Like I said, width was adequate, and so in my
10    mind it took a lower level in the criteria.  But, yeah,
11    it is a factor, yeah.
12  Q.   The type of vessel, I think you said you
13    didn't consider that?
14  A.   That comes out in the wash after you look at
15    the morphology and the hydrology and hydraulics and so
16    forth and you go through the -- apply the assessment,
17    say, using the Hyra method, then the type of water --
18    at that point the type of watercraft becomes evident.
19  Q.   What about the purpose of travel, did you
20    consider that in your assessment?
21  A.   No, not really.
22  Q.   How about the velocity, did you consider
23    that?
24  A.   The velocity?
25  Q.   Yes.


www.coashandcoash.com                 Phoenix, AZ


Page 1266


 1  A.   I just said that, the velocity.  How many
 2    times do you want me to say that?  Yes, the velocity
 3    went into that.
 4  Q.   My question before, so it's clear, my
 5    question before was what are factors that effect
 6    somebody's ability to navigate.  And this question is
 7    which of those factors did you consider in your
 8    analysis.
 9        So you said, I think, you considered the
10    amount of flow, you considered the width, you
11    considered the depth.  The type of vessel you said sort
12    of came out in the wash.  The purpose of travel, you
13    said you didn't consider it, right?
14  A.   That's right.
15  Q.   Velocity, now, I'm not asking whether it's
16    something that plays in the analysis.  I'm asking
17    whether it's something that played into your analysis?
18  A.   Let's go back to the Hyra method.  Maybe you
19    can visualize that.  They use a graph of depth versus
20    velocity, and so it's considered a major factor in the
21    assessment, and I did use the Hyra method.
22        I also used other methods, though, and those,
23    of course, were it's been used extensively for the last
24    25 years by inexperienced and experienced boaters.
25  Q.   So my question was did you consider velocity
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 1    in your analysis of the Verde?
 2  A.   Yes.  I used the Hyra method.
 3  Q.   How about physical features?  Those are one
 4    of the things you said that can affect navigability.
 5    Was that something you considered in your analysis?
 6  A.   Absolutely.
 7  Q.   And in that same sentence, paragraph we've
 8    been talking about, you say these nonhydraulic factors
 9    are important to the actual presence of navigation.  Do
10    you recall that?
11  A.   Yeah, that's right.
12  Q.   Let's flip over to Page 17 of your report.
13    The first paragraph, third sentence there, you say
14    "Based on original Land Survey plats and field notes,
15    more than 8,000 acres of land along headwater streams
16    were cultivated and irrigated by settlers."
17        Did I read what's in your report correctly
18    there?  Did you find it?
19  A.   This is the first paragraph?
20  Q.   Yeah, first paragraph on Page 17, third
21    sentence.
22  A.   "More than 8,000 acres of land along the
23    headwater streams were cultivated."
24        Okay.
25  Q.   Let me ask the question.  Did I read what's
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 1    there correctly?
 2  A.   Yes, you read that correctly.
 3  Q.   Has your opinion about the 8,000 acres
 4    changed since you wrote this?
 5  A.   Yeah.  I found the -- I had a little error
 6    that I've discussed.  Nobody brought that out.  I was
 7    double-checking everything, and I did find that I had
 8    made an error on Walnut Creek, and I don't know how it
 9    happened.  So it would be a little less than that.
10        However, when you look at the total area
11    that's been cultivated over time, it's about double
12    that.
13  Q.   So the 8,000 acres that you have in your
14    report here should be closer to 7,000 --
15  A.   That's right.
16  Q.   -- based on your second addendum that you
17    filed last week?
18  A.   Yes, that's right, when you correct it for
19    that oversight type of correction or error that I made.
20  Q.   Can you explain to me the circumstances of
21    the bookkeeping error that happened that you were
22    1,000 acres too high?
23  A.   You know, Mark, if I knew that, I would be
24    real happy.  I took a file from my Walnut Creek and
25    simply transferred it to a main file where I was
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 1    summarizing everything, and somehow an 8 appeared in
 2    three-digit number that made it a four-digit number.
 3    And I had missed it, and when I was reviewing
 4    everything here not long ago, I discovered it.  So I
 5    was very open about it, and I've presented it to the
 6    Commission.
 7  Q.   So if there were 7,000 acres irrigated along
 8    the headwater streams by settlers, instead of the 8,000
 9    that's here, can you tell me what time frame you're
10    talking about?
11  A.   This was based on my assessment using the
12    federal land surveys.
13  Q.   Okay.  Can you name any single year where
14    there were 7,000 acres irrigated on the tributaries of
15    the Verde that you know of?
16  A.   Only on the land surveys, where most of those
17    were 1871 and 1872, right in there, so that would be a
18    time.  No, I did not.  No, I did not look at that.
19  Q.   Those land surveys, some were 1871, some were
20    1872, and there's some other years too, right?
21  A.   Yeah, there's other years there too, but the
22    bulk of them are right around '71, '72.
23  Q.   So it could be that 3,000 acres were
24    irrigated in 1871 and 4,000 acres were irrigated in
25    1872, and if they were different acres, you got up to
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 1    the 7,000, and there was never 7,000 in a given year;
 2    isn't that possible?
 3  A.   Yeah, I guess anything's possible, yeah.
 4  Q.   Because you didn't have information about all
 5    the lands for any given year, and you took information
 6    that spanned several different years and put it
 7    together, is what you did, right?
 8  A.   No, and I don't see how you do that.
 9    Everybody's dead that was living then and so forth and
10    so on.
11        The Hayden report clearly documents the
12    problem in doing just what you're saying, and Hayden
13    admitted that you couldn't do it.
14  Q.   Yeah, I wasn't asking whether you could do it
15    or not.  I was just asking what you did.
16  A.   It's possible.  No, I will agree with you
17    that it's possible.
18  Q.   Did you take into consideration crop rotation
19    when you did your analysis to get to the 7,000 acres?
20  A.   Crop rotation?
21  Q.   Yeah.
22  A.   No.
23  Q.   You know farmers do sometimes rotate crops?
24  A.   Sure.
25  Q.   They irrigate this 40 acres --
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 1  A.   Yeah, especially with corn.  It takes a lot
 2    of minerals out of the soil.
 3  Q.   And if there was crop rotation happening on
 4    different lands along the tributaries and you have
 5    information from different years, you could have gotten
 6    different numbers that didn't all show up in the same
 7    year?
 8  A.   It's possible.
 9  Q.   I think your acreages are shown, on your
10    report at least, on Pages 22 and 23 of your original
11    report.  Do you see that?
12  A.   22 and 23?
13  Q.   Yeah, look at 22 and 23.
14        This is all based on Method 1, right?
15  A.   Okay.  Yeah.
16  Q.   And so just so I'm clear on what you changed
17    in your addendum, on Page 23, in the box for Walnut
18    Creek, where you have 1,395 acres, you now think that
19    was more like 325 acres?
20  A.   It's 325, yeah.  The error occurred on the
21    second number there.  It was 110 and it became 1,180.
22    Now, maybe there was a gremlin in my computer, but...
23  Q.   So the 1,180 should have been --
24  A.   110.
25  Q.   110, okay.
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 1        Do you have any information about how many of
 2    those 7,000 or so acres were irrigated with direct
 3    diversions versus wells?
 4  A.   There was a lot of shallow wells in those
 5    days, and there was also a lot of small dams that were
 6    used.
 7  Q.   Okay.  Did you do any determination of how
 8    many of those 7,000 acres were irrigated with direct
 9    diversions versus the wells?
10  A.   No.
11  Q.   There was no information for you to do that
12    from?
13  A.   I didn't even try to estimate it.  So I can't
14    really answer, you know, what kind of guess one could
15    make.  But I didn't try.
16  Q.   Did you do any analysis to determine whether
17    there would have been sufficient water in the tributary
18    at the point where you found farmland to actually
19    irrigate farmland back at that time?
20  A.   Well, it was occurring and, therefore, there
21    was enough to do it.
22  Q.   That's the only analysis you did to determine
23    whether there were flows in the tributaries to irrigate
24    then?
25  A.   I knew in the major tributaries there, for
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 1    example, Walnut Creek, Big Chino Creek, and Granite
 2    Creek, there was water, there was plenty of water
 3    there.
 4  Q.   How do you know that?
 5  A.   Based on all the research I've done.  I've
 6    done a study on the channel morphology of Big Chino
 7    Creek, and that's on file with CWAG Club in Prescott.
 8    So you can access that, if you want, and using channel
 9    morphology characteristics and so forth.  It used to be
10    a perennial stream.
11  Q.   Can you tell us for the record what CWAG
12    means, so we have it in the transcript?
13  A.   Oh, what is that?  Citizens of --
14  Q.   Water Advisory Group, is that what it is?
15  A.   Yeah, something like that, yeah.  They have
16    one of the best libraries on water than anybody.
17  Q.   Mr. Hood asked you a lot of questions in
18    December about the possibility of dry farming up there,
19    and I want to plow that ground again, so to speak.  You
20    didn't do any study to determine what amount of land up
21    there might have been cultivated, but not irrigated, up
22    on the tributaries back at that time, did you?
23  A.   You mean, by cultivated, you mean dry farmed?
24  Q.   Yeah.
25  A.   The dry farming, to the best of my knowledge,
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 1    based on evidence that I obtained during my research,
 2    occurred in an experimental fashion in the Big Chino,
 3    and there are -- and it occurred on cienegas that you
 4    and I have seen from the same helicopter.  And it was
 5    done experimentally there.  I have never seen anything
 6    that indicated it was a viable commercial operation.
 7    I --
 8  Q.   If the -- I'm sorry, go ahead and finish.
 9  A.   Well, I know -- I don't recall seeing
10    anything on dry farming anywhere else.  Now, this is
11    prior to 1900 that I'm talking about.
12  Q.   If there were acres that were dry farmed up
13    in that area, outside of the cienegas, those acres
14    would show up in your 7,000 acres that you assumed were
15    irrigated, right?
16  A.   It's possible, I guess.  And I made note of
17    that on one of the townships in Williamson Valley.  So
18    I did recognize that it was possible.  There's a good
19    cienega there in Williamson Valley, and there was no
20    farming around it, according to the federal survey.  So
21    I don't know, but I did make note that it was possible.
22  Q.   Do you know what the approximate acreage is
23    that's irrigated in those four valleys that are
24    tributary to the Verde today?
25  A.   Today?
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 1  Q.   Yeah.
 2  A.   Are you sure you want me to say that?
 3  Q.   Is it more or less than 7,000?
 4  A.   More.  Big Chino, Mark.  You don't want me
 5    to --
 6  Q.   I'm asking you the question.  You can give me
 7    the answer.
 8  A.   Okay, wait.  It's more, because of the Big
 9    Chino.
10  Q.   And most of the present stuff is up in the
11    Big Chino and the Chino Valley Irrigation District,
12    right?
13  A.   Of course, and Walnut Creek.  You guys are
14    monitoring that carefully.  But, yes, there's some
15    heavy use up in the upper part of Walnut Creek.
16  Q.   In the Big Chino, that's almost exclusively
17    done by wells now, right?
18  A.   Yes, now it is, because they've destroyed the
19    shallow groundwater.
20  Q.   Are you familiar with the term deficit
21    irrigation?
22  A.   Deficit?
23  Q.   Yes.
24  A.   Not right offhand.  It doesn't come to mind.
25  Q.   So have you ever heard of practices whereby
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 1    farmers, because of lack of water or other reasons,
 2    actually put less water on a crop than maybe is
 3    optimally required for it?
 4  A.   I'm not really up on that practice.  It
 5    sounds a little like dry farming, though, but anyway,
 6    yeah.
 7  Q.   Sort of dry farming, but not quite, I think
 8    is the concept.
 9  A.   I guess, yeah.
10  Q.   But you've never heard the term deficit
11    irrigation?
12  A.   I'm not really -- it doesn't ring a bell as
13    to what it is.
14  Q.   Several times when you testified back in
15    December, you testified that your analysis was close
16    enough or close enough for government work.  Do you
17    recall that?
18  A.   Well, yeah.  Yeah.
19  Q.   When you were doing your work on the Verde in
20    this case, how close did you think you needed to be?
21  A.   I was getting as close as possible based on
22    the information; but when you go back into the past
23    like that, you have to loosen up a little bit.  You're
24    not going to, you know, nail it to plus or minus
25    1 percent or whatever.  You're looking at maybe
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 1    5 percent, if you're lucky.
 2  Q.   Is that what you would say your margin of
 3    error is in your work on this, 5 percent, plus or
 4    minus?
 5  A.   I really don't know.  They're the kind of
 6    measurements that it's very hard to nail down a
 7    specific percentage.  It's just the best I could do.
 8  Q.   When you found that you were overestimating
 9    the irrigated acres by 1,000 acres because of your
10    bookkeeping error, did you go back and figure out sort
11    of what percentage that was of an error in the final
12    answer?
13  A.   Yeah, I took a look at that, and my first
14    impression was, well, it would affect my assessment a
15    little at the Paulden gage.  As you went further
16    downstream, I felt it was, you know, within the error.
17        But what I realized immediately, too, was
18    that I had a padding that I put in there for water for
19    ET from the tributary streams.  And in December, before
20    I found the error, I testified that I had it in there
21    to, I said, cover my butt because I'm putting my
22    engineering seal on it.  So as it happened, that amount
23    was the amount of my error.  So I was covered.
24  Q.   And when you're talking about the padding you
25    had in there, that's the 5 percent conveyance loss that
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 1    you assumed --
 2  A.   The 5 cfs, correct.
 3  Q.   -- the 5 cfs that you assumed based upon the
 4    work you had done on the East Verde in the '60s?
 5  A.   I used the experience I had from that.  It's
 6    independent of the geologic formation the river's on.
 7    The key to that is was it perennial or not.  If it
 8    wasn't perennial, then the loss would be greater to the
 9    added flow.
10  Q.   So is it your opinion that the conveyance
11    loss in any perennial stream is the same as the
12    conveyance loss in any other perennial stream?
13  A.   No.  When you change the amount of flow in a
14    perennial stream, the loss of the ET of the added water
15    isn't as great as you might think, because it's already
16    being lost.  The whole channel is wet and so forth.
17    Now, you could have a special circumstance where you
18    had a water where it covers a much wider area.  Then
19    that wouldn't be true.  But in the upper Verde there,
20    everything's pretty well confined.
21  Q.   So you said the amount that your analysis was
22    different, based upon the bookkeeping error, was
23    almost -- was basically the same as what you had
24    padding in there on the conveyance losses?
25  A.   It was fortuitous, but, yes, it worked out
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 1    that way, where I decided that nothing changed along
 2    the main channel of the Verde River.  It did not affect
 3    my assessment of navigability.  It's a source area of
 4    oversight, but I had it covered, and I clearly had
 5    stated I had some padding in there.  And in terms of
 6    poker terminology, I had a chip on the -- you know, I
 7    had an extra chip on the table.
 8  Q.   But your bookkeeping error has used up that
 9    chip now, right?
10  A.   It used it up, yeah.  It used it up there.
11  Q.   Okay.  Did you do any sensitivity analysis in
12    your work to determine how much the result would change
13    if different input factors you had were off by some
14    amount?
15  A.   No, I didn't really get into that.  I had
16    some things, like I said, flashed in my mind about what
17    impact it would have; and, like I said, it would be
18    only on the -- up near the Paulden gage.
19  Q.   Turn over to Page 21 of your report now.  Are
20    you there?
21  A.   Yeah.
22  Q.   The fourth paragraph down, not counting the
23    cites, the first sentence is "Irrigation water use
24    factor per acre of land."
25        Do you see that?
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 1  A.   Yes.
 2  Q.   And the next sentence says "The fields were
 3    assigned a weighted irrigation factor of 3.15," I guess
 4    that's acre-feet per acre per year; is that right?
 5  A.   That's right.
 6  Q.   Is that a consumptive use number or a
 7    diversion number?
 8  A.   That's consumptive use.
 9  Q.   So your analysis is based upon the fact that
10    your assumption that the 7,000 acres you assumed were
11    irrigated up on the tributaries consumed 3.15 acre-feet
12    per acre per year across that 7,000 acres?
13  A.   Yes.
14  Q.   And I believe you testified back in December,
15    in response to a question, actually, from Commissioner
16    Allen, that the 3.15 acre-feet per acre per year is
17    used for the entire Verde.  Do you recall that?
18  A.   Yeah.  Actually, I shouldn't -- it's used for
19    the middle and the upper Verde.  It was developed by
20    ADWR, I think, on the middle Verde.  The USGS has used
21    it on the middle and the upper, and by the upper I mean
22    up in the source water area that we're talking about.
23  Q.   Do you know whether the irrigation demand for
24    the Big Chino, for example, would be different from the
25    demand in the Verde Valley, Camp Verde?
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 1  A.   Might be a little different, but I just got
 2    through saying this.  The USGS used that number that
 3    was developed for the middle Verde for the upper part.
 4    I followed their lead.
 5  Q.   And my question was different than that.  My
 6    question was --
 7  A.   But it could be a little different.  It
 8    depends on the crop, as one example.
 9  Q.   In the Big Chino and those areas up in the
10    tributaries, the elevation is different than the Verde
11    Valley, right?
12  A.   A little different, yes.
13  Q.   The temperature is probably quite a bit
14    different?
15  A.   Nah.  It's a little different, yeah.
16  Q.   It's cooler up there than it is down in Camp
17    Verde?
18  A.   Yeah.
19  Q.   Precipitation levels are probably different,
20    right?
21  A.   A little different, yes.
22  Q.   So to get to your depletion in the amount of
23    natural flow, you took your -- originally took your
24    8,000 acres times 3.15 per acre, came up to an
25    acre-foot number, right?
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 1  A.   That's right.
 2  Q.   And then you divided that by 725 to get to
 3    cfs?
 4  A.   That's right.
 5  Q.   And your original number, before you made
 6    your changes last week, was 35 cfs had been depleted
 7    from the virgin flow by irrigation up in the
 8    tributaries?
 9  A.   Something like that.
10  Q.   And during your testimony in December, I
11    believe you stated that the 3.15 acre-foot per acre per
12    year number came from Page 37 of a 2010 USGS report.
13    Do you recall that?
14  A.   Yeah, I guess, yeah, if it's there, yeah.
15  Q.   I'll hand you a copy of that.  And you talked
16    with Mr. Hood about this.  This is Exhibit X037.  These
17    are not the whole document.  I brought some -- the
18    document, as you can see, is pretty thick, so I brought
19    some extra for people that wanted to look at it.  But I
20    gave you the whole document, right?
21  A.   Right.  It appears to be.
22  Q.   Pardon me?
23  A.   It appears to be the whole document, yeah.
24  Q.   And this is the document that you talked with
25    Mr. Hood about on cross-examination back in December.
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 1    Do you remember that?
 2  A.   Yes.
 3  Q.   And you specifically talked about Page 37.
 4    Do you recall that?
 5  A.   37?
 6  Q.   Yes.  And this document, I'll just read you
 7    the title.  It's the Regional Groundwater-Flow Model
 8    for the Redwall-Muav, Coconino, and Alluvial Basin
 9    Aquifer Systems of Northern and Central Arizona.
10    That's on the title.  And we're looking at 37, right?
11  A.   Okay.
12  Q.   Okay.  Page 37, in the left column, says
13    "Incidental Recharge from Agricultural Irrigation."  Do
14    you see that?
15  A.   Okay.
16  Q.   Is this the portion of the USGS report that
17    you relied upon?
18  A.   It might be, yeah.  I honestly can't
19    remember, but I relied on a figure from their report,
20    yes.
21        (Commissioner Horton entered the hearing
22    room.)
23        BY MR. MCGINNIS: 
24  Q.   And you recall back in December Mr. Hood gave
25    you the document and you guys spent some time, and I
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 1    think you ended up on Page 37; is that correct?
 2  A.   I don't recall specifically.
 3  Q.   I have the transcript, if you want to go
 4    back; but do you trust me?
 5  A.   Okay.  I'll take your word for it.
 6  Q.   Okay.  There under the title Incidental
 7    Recharge from Agricultural Irrigation, the first
 8    sentence there says "Incidental recharge from
 9    agricultural irrigation was estimated for agricultural
10    areas in the Big Chino, Little Chino, and Verde Valley
11    sub-basins and for the Little Colorado River Plateau
12    and sub-basins along the Salt River."
13        Do you see that part?
14  A.   Yeah.
15  Q.   So the study the USGS was doing was for a
16    much broader area than the four sub-watersheds you were
17    dealing with in your report, right?
18  A.   That's true, but the number I used is down at
19    the bottom of the --
20  Q.   Right-hand column?
21  A.   On the right-hand column there at the bottom
22    of the page.
23  Q.   Let's get there.  But in general, what the
24    USGS was doing was covering a much broader area than
25    the four sub-watersheds you were dealing with, right?
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 1  A.   They were working on the Verde River
 2    watershed and different areas, yes.
 3  Q.   And the Little Colorado River Plateau and
 4    some sub-basins along the Salt?
 5  A.   Okay.
 6  Q.   Right?
 7  A.   Yeah, okay.
 8  Q.   So let's go to the lower right-hand side.
 9    That's where you said your 3.15 shows up, right?
10  A.   That's right.
11  Q.   The first sentence of that paragraph there
12    says "Withdrawals for agriculture in the Little
13    Colorado River Plateau basin and sub-basins in the Salt
14    River drainage were estimated based on groundwater
15    irrigation data developed by USGS and recent aerial and
16    satellite photography for effluent irrigated areas."
17        Do you see that?
18  A.   Yeah.
19  Q.   So in that sentence they're talking about the
20    Little Colorado River Plateau basin and the sub-basins
21    in the Salt River drainage?
22  A.   Yeah, and the Verde is a sub-basin of the
23    Salt River drainage, yeah.
24  Q.   Okay, there's a discussion of the Verde
25    Valley in the prior paragraph, right?
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 1  A.   That's true.
 2        Now, taking your logic, if my -- will you
 3    allow me to add something here?
 4  Q.   You can add whatever you want.
 5  A.   The Little Colorado River is up pretty high,
 6    so using your logic you were using on me a little while
 7    ago about it being less, then that would factor in here
 8    too, wouldn't it?
 9  Q.   Okay.  The next sentence says "The datasets
10    include only the locations of agricultural fields, but
11    no information for crop type, applied irrigation, or
12    period of irrigation."
13        Do you see that?
14  A.   That's right.
15  Q.   And that's the same situation you have?
16  A.   Well, I kept seeing corn on those federal
17    land surveys.  A lot of corn was being grown, and they
18    could sell it to the Fort.  The Army was very
19    interested in grinding corn.
20  Q.   But in coming to your use of the
21    3.15 acre-feet per acre, you didn't do any analysis of
22    cropping patterns or crop types --
23  A.   No, I didn't.
24  Q.   -- back in 1870 or whatever?
25  A.   No.  It would be darn near impossible to know
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 1    specifically what crops were being grown out there in
 2    1871.
 3  Q.   And you didn't do that?
 4  A.   I knew that, like I just testified, a lot of
 5    corn was being grown.  I kept seeing that, and beans.
 6  Q.   The next sentence says "Consequently, the
 7    fields were assigned a weighted irrigation factor of
 8    3.15 acre-feet per acre per year that was developed
 9    from agricultural irrigation data from the Verde
10    Valley."
11  A.   That's right.  I just got through telling you
12    that.
13  Q.   That's not what you told Commissioner Allen
14    back in December, though, is it?
15  A.   Commissioner Allen?
16  Q.   Commissioner Allen asked you a question back
17    in December about where this was from, and you said it
18    was used for the entire Verde River.  Do you want to
19    look at the transcript?
20  A.   Yeah.  Yes, if it is, yes, that's right.
21  Q.   Yes, it's right, you want to look at the
22    transcript; or, yes, it's right, you said it was used
23    for the Verde River?
24  A.   I said it was used for the entire Verde
25    because I know ADWR has used it in the Verde Valley and
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 1    the USGS has used it as we're seeing here.
 2  Q.   Okay.  And this says it was developed from
 3    agriculture irrigation data from the Verde Valley,
 4    right?
 5  A.   Yeah.
 6  Q.   Okay.  And what's the citation there right
 7    after that sentence?
 8  A.   ADWR.
 9  Q.   Okay, so let's turn over to Page 95 of this
10    report that you relied upon.
11  A.   95?
12  Q.   95.
13        This is their -- this is the References
14    Cited, correct?
15  A.   Yes.
16  Q.   Do you see about a third of the way down
17    there on the left-hand column, it says "Arizona
18    Department of Water Resources, 2000"?
19  A.   Oh, okay.
20  Q.   Is that the citation that appeared at the end
21    of the sentence that we just looked at on Page 37?
22  A.   It appears to be, yeah.
23  Q.   Did you go and look at this document
24    that's --
25  A.   No.
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 1  Q.   -- cited here on Page 95?
 2  A.   No.
 3  Q.   Have you ever seen it?
 4  A.   I don't know.  I've seen more documents than
 5    I can remember.
 6  Q.   I'm going to hand you what's been marked, I
 7    think it's part of Exhibit X057.  I don't have a lot of
 8    questions about this, but I just want to know if this
 9    is a document that you've ever seen before?
10  A.   This looks familiar, but I have not studied
11    this document.  But I've seen it.
12  Q.   Is it your understanding this is the document
13    that -- the 2000 DWR report that was cited by the
14    USGS --
15  A.   It appears to be.
16  Q.   -- on its References Cited?
17  A.   (Nodded.)
18  Q.   Do you know where in here your 3.15 acre-feet
19    per acre shows up?
20  A.   Like I said, no, I have no idea.
21  Q.   Can you take a look and see if it's in there?
22  A.   No, I don't want to do it.  I just relied on
23    the USGS document, and that's where I stand.
24  Q.   So you didn't go look at the actual primary
25    source document that they cited?
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 1  A.   No.
 2  Q.   I hand you a different --
 3        CHAIRMAN NOBLE: Mr. McGinnis?
 4        MR. MCGINNIS: Yes, sir.
 5        CHAIRMAN NOBLE: Could we take a break?
 6        MR. MCGINNIS: Yes, sir.
 7        (A recess was taken from 10:27 a.m. to
 8        10:47 a.m.)
 9        CHAIRMAN NOBLE: Are we ready to go on
10    the record?
11        Mr. McGinnis, please proceed.
12        MR. MCGINNIS: Thank you, Mr. Chairman.
13        BY MR. MCGINNIS: 
14  Q.   Mr. Hjalmarson, we were talking earlier this
15    morning, I believe you said that when you looked at the
16    survey plats up in the Big Chino and those tributary
17    areas you looked at, you saw a lot of corn?
18  A.   Yes.  They made note of entering and leaving
19    corn fields.
20  Q.   Is that the primary crop that you saw when
21    you were looking at those documents?
22  A.   I can't say for sure.  I saw a lot of corn
23    and then I saw beans, also.  In Williamson Valley I saw
24    a lot of corn.  So that was most of what I saw in
25    Williamson Valley.


www.coashandcoash.com                 Phoenix, AZ


Page 1291


 1  Q.   So let's look back on Exhibit X037 that you
 2    have, I think, in front of you still.  This is the USGS
 3    2010 report.
 4  A.   Oh, okay.
 5  Q.   Back on Page 37, where we were before.
 6  A.   Okay.
 7  Q.   37.
 8  A.   37.
 9  Q.   And I think you said that the paragraph on
10    the lower right-hand corner was where you got the 3.15
11    number that you used.  The paragraph above that, do you
12    see, refers to the Verde Valley sub-basin several
13    times?
14  A.   Okay, up at the top?  Yeah, okay.
15  Q.   In the middle and then at the bottom, all in
16    the same paragraph?
17  A.   Okay.
18  Q.   Okay.  About two-thirds of the way down that
19    paragraph, there's a sentence that says "Crop type and
20    water use rates included," and it has alfalfa and then
21    it has corn.  Do you see corn there?
22  A.   Right.
23  Q.   Do you see what they have for acre-foot per
24    acre per year number for corn?
25  A.   Yeah, 1.86.
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 1  Q.   And that's in the Verde Valley, right?
 2  A.   It appears that way, yeah.  Yeah, the Verde
 3    Valley sub-basin, yeah.
 4  Q.   Let me hand you another document.
 5        COMMISSIONER ALLEN: Mr. Chairman, is it
 6    possible for Mr. Hjalmarson to speak into the --
 7        MR. BREEDLOVE: Oh, we have a
 8    microphone.
 9        DIRECTOR MEHNERT: It's right in front
10    of him.
11        CHAIRMAN NOBLE: We have two
12    microphones.  One, of course, is the recording
13    microphone, and the other is the amplification, and
14    we'll see if we can get Mr. Hjalmarson to use it.
15    However, it is a handheld microphone.
16        MR. BREEDLOVE: We can put it in a glass
17    so it's standing up.
18        MR. SLADE: Mr. Chairman, my other
19    suggestion is if we're not using the PowerPoint, the
20    Commissioners could sit at the table and might be able
21    to hear Mr. Hjalmarson better.
22        MR. BREEDLOVE: At what point is the
23    PowerPoint going to be used?
24        MR. MCGINNIS: I can work from hard
25    copies.  It sounds like Mr. Hjalmarson wants to work
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 1    from hard copies.  So as far as I'm concerned, I don't
 2    think we're going to use it, unless he just wants to.
 3        COMMISSIONER HENNESS: Do you think we
 4    can hear him better over there?
 5        BY MR. MCGINNIS: 
 6  Q.   Are you good with the way we've been doing
 7    it, working with hard copies, Mr. Hjalmarson?
 8  A.   This is fine, yes.  Yeah, it's a little
 9    heavy.
10  Q.   I'm handing you a document that it's my
11    understanding has been marked part of Exhibit X057.
12    It's also a 2000 Arizona Department of Water Resources'
13    report entitled The Verde River Watershed Study.  Do
14    you see that?
15  A.   Yes.
16  Q.   Are you familiar with this document?
17  A.   Yes, I've seen this document.  I have it in
18    my computer at home.
19  Q.   Do you know what number for irrigation
20    requirement of acre-feet per acre the Department of
21    Water Resources used in this 2000 report?
22  A.   No.  No, I don't.
23  Q.   Okay.  Let's flip over to Page 3-15.  I'm
24    sorry, Page 3-35.  Table 3-15 on Page 3-35.  I'm sorry.
25        Again, this is a 2000 Arizona Department of
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 1    Water Resources report.  Do you see the table there?
 2  A.   Yes.
 3  Q.   3-15?
 4  A.   That's right.
 5  Q.   Do you see in the right column it has
 6    Weighted IR AF/AC?  Do you see that?
 7  A.   That's right.
 8  Q.   Do you think that's irrigation, weighted
 9    irrigation, acre-feet -- irrigation requirement
10    acre-feet per acre, is that what that looks like that
11    is?
12  A.   Yes.
13  Q.   Do you see what the number is there in the
14    total they have on that Table 3-15?
15  A.   Yes.
16  Q.   What's the number?
17  A.   1.86, is that the one?
18  Q.   No.  Are you on Page 3-35?
19  A.   Okay.
20  Q.   Table 3-15.
21  A.   Okay.
22  Q.   The column all the way to the right, where it
23    says "Total" at the bottom.
24  A.   Oh, .03?
25  Q.   No.  Where it says "Total" at the bottom
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 1    right-hand corner?
 2  A.   Oh, 3.15, yeah.  That's the number I used.
 3  Q.   That's your number, right?
 4  A.   Yeah.
 5  Q.   That's the number you used for the Williamson
 6    Valley, Big Chino, and the other sub-watersheds in the
 7    Verde River tributaries?
 8  A.   That's right.  Like I say, I didn't know
 9    precisely what the crop type was.  I do know in one
10    valley there was a lot of corn, like I said, but there
11    was a lot of other stuff there too I don't know
12    anything about.
13  Q.   Okay.  On this table -- you've already sort
14    of gotten ahead of me.  On this table, for corn it has
15    1.86 acre-feet per acre, right?
16  A.   Yes.
17  Q.   And for the crop mix it has your 3.15 number,
18    the total we just talked about?
19  A.   Yeah, that's right.  That's right, because I
20    did not know the crop type.
21  Q.   Okay.  Could you read for me the title of
22    this Table 3-15?
23  A.   Middle Verde Crop Acreage and Weighted IR for
24    Verde River, Verde River Valley, Oak Creek, Wet Beaver
25    Creek and West Clear Creek Subwatersheds.
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 1  Q.   So that's for the Verde River, Verde River
 2    Valley, Oak Creek, Wet Beaver Creek, and West Clear
 3    Creek, right?
 4  A.   That's right.
 5  Q.   Let's turn over now to Page 3-29, Tables 3-10
 6    and 3-11.
 7        Do you see those two?
 8  A.   Okay.
 9  Q.   Okay.  What's the title?  What watersheds
10    does Table 3-10 deal with?
11  A.   Upper Verde and upper Verde.
12  Q.   Okay.  I'm sorry, let me ask the question
13    again.  I'm not sure you got it.  Table 3-10.
14  A.   Okay, Upper Verde Crop Acreage.
15  Q.   Keep going.
16  A.   Okay, and Weighted IR For Big Chino Wash,
17    Walnut Creek, and Williamson Valley Subwatersheds.
18  Q.   Okay.  And those are three of the four
19    watersheds that you looked at in your report, right?
20  A.   Yes.
21  Q.   Okay.  And what's the total weighted
22    irrigation requirement that they have on Table 3-10 for
23    those watersheds?
24  A.   2.00.
25  Q.   Okay.  That's different than 3.15, right?


www.coashandcoash.com                 Phoenix, AZ


Page 1297


 1  A.   That's right.
 2  Q.   Okay.  Look at Table 3-11.  What
 3    subwatersheds does that cover in this 2000 ADWR report?
 4  A.   That covers Granite Creek and Little Chino
 5    subwatershed.
 6  Q.   Okay, and those are watersheds, at least
 7    Granite Creek is a watershed, that you looked at, one
 8    of the four that you looked at in your report, right?
 9  A.   That's right.
10  Q.   And what's the weighted irrigation
11    requirement total for Granite Creek?
12  A.   Well, that's 3.30.
13  Q.   So those two numbers in Tables 3-10 and 3-11
14    in the 2000 ADWR report are more specific than the 3.15
15    you used, correct, they're for more specific
16    watersheds?
17  A.   Yes.
18  Q.   Okay.  And one of those numbers is lower than
19    your 3.15, and the other number is higher than your
20    3.15?
21  A.   That's right.
22  Q.   Okay.  Do you know what your depletion amount
23    would have been if you would have used these numbers
24    from this 2000 DWR report for the specific
25    subwatersheds you were looking at?
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 1  A.   No, I don't.  And, like I said, I used the
 2    USGS.
 3  Q.   Okay.  And you used the USGS, the 3.15 from
 4    Exhibit 32, from the paragraph that we talked about
 5    earlier, right?
 6  A.   That's right.
 7  Q.   And nothing in that paragraph or in that
 8    document talks about the four subwatersheds you were
 9    actually looking at, does it?
10  A.   No.  And, actually, to be very specific, I
11    was looking at everything above the Paulden gage.
12    Those four are the main watersheds there.
13  Q.   But you have acreage numbers only for those
14    four subwatersheds; Granite Creek, Williamson Valley,
15    Walnut Creek, and Big Chino Creek, right?
16  A.   That's right.
17  Q.   Let me hand you a document that's not been
18    marked yet, mostly because I want you to check my math.
19        And what I've tried to do on this document,
20    Mr. Hjalmarson, is to compare, first of all, your
21    depletion number in your original 2014 report -- that's
22    No. 1 there at the top -- with what your depletion
23    number now is with your new acreage number after your
24    bookkeeping error was discovered.  And then the bottom
25    one compares the number for your 7,000 acres after your
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 1    bookkeeping error was discovered using these acre-foot
 2    per acre numbers from the DWR report.
 3        And I want to walk you through that just to
 4    make sure that my math's correct, and I think
 5    Mr. Breedlove brought you a calculator.
 6        No. 1 there at the top, it has the 8,000 --
 7    do you see my -- are you with me?
 8  A.   Yeah, I'm with you.  Go ahead, but I'm going
 9    to say something when you finish.
10  Q.   Okay.  Well, No. 1 there at the top has your
11    8,095 acres, right, the original number you had?
12  A.   That's right.
13  Q.   Times your 3.15, right?
14  A.   Okay.
15  Q.   And that gets you to 25,499 acre-feet; is
16    that correct?
17  A.   Okay.
18  Q.   Okay.  And if you divide that by 725, which
19    was your conversion to cfs, you get to 35.17, roughly
20    the 35 you came up with, right?
21  A.   Okay.
22  Q.   Okay.  No. 2 there in the middle has your
23    acreage numbers with the bookkeeping error corrected.
24    So there's 325 for Walnut Creek instead of 1,395,
25    right?
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 1  A.   Right.
 2  Q.   Multiplied by your 3.15, which is the number
 3    you used for acre-feet per acre, right?
 4  A.   Okay.
 5  Q.   And that comes to 22,129 acre-feet depletion?
 6  A.   Okay.
 7  Q.   You divide that by 725, which is your cfs
 8    conversion --
 9  A.   Okay.
10  Q.   -- gets you to 30.52, right?
11  A.   Right.
12  Q.   Okay.  The bottom one has those same acreage
13    numbers and uses these consumptive use irrigation
14    requirement numbers from the 2010 -- excuse me, 2000
15    DWR report we just looked at?
16  A.   Okay.
17  Q.   And that comes to 16,910.
18        And if you want to check the math, I've got
19    you a calculator right there.
20  A.   No, that's fine.
21  Q.   Okay.  Divide that by 725 to get to 23.32.
22    Does that seem right to you?
23  A.   Okay.
24  Q.   Okay.  So the difference between Table 3,
25    using your corrected numbers, and these numbers from
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 1    the DWR report is about 11 or 12 cfs, right?
 2  A.   That's right.
 3  Q.   Which is about half again as much as what the
 4    number is if you use the acreage numbers and the DWR
 5    numbers?
 6  A.   Okay.  Can I say something now?
 7  Q.   Sure.
 8  A.   The numbers you're using in the ADWR report
 9    are for a specific situation with specific crops, and
10    the resulting number of 2.0 and the 3.30 are for
11    specific crops in much recent time, in 2005 or whatever
12    it was.  So that's related to a specific situation.
13        The 3.15 I used is from the USGS, and it's a
14    general number.  If you don't know anything else, use
15    it.  That's what I did.
16  Q.   Okay.  Where did the USGS get their 3.15
17    number?
18  A.   The USGS, they did reference the ADWR, but
19    USGS has people that are experts in evapotranspiration
20    from crops.  I used to supervise Sandy Owen-Joyce, and
21    she did the whole lower Colorado River, for example,
22    and including the Camp Verde area and the Verde Valley,
23    and her -- she's involved in this a little bit.
24  Q.   And you don't think that the Arizona
25    Department of Water Resources has similar people like
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 1    that?
 2  A.   I don't think they have the scientists that
 3    the USGS has.  They don't even come close.
 4  Q.   But I thought you had said that the USGS had
 5    relied on the Department of Water Resources' work --
 6  A.   They did reference --
 7  Q.   -- when you testified back in --
 8  A.   They did reference --
 9  Q.   Let me finish, sir.
10  A.   That's true, they did reference this report.
11    That's true.
12  Q.   When you testified back in December, you said
13    the USGS had relied upon the DWR's report, right?
14  A.   They referenced it, yes.
15  Q.   But in terms of this document that I will
16    submit as an exhibit, nothing wrong with my math on
17    this, right?
18  A.   Yeah, I agree with your math.
19        Mark, may I say something about this?
20  Q.   Sure.
21  A.   Have you checked the crop usage figures in
22    this that they computed for the upper Verde and middle
23    Verde?
24  Q.   Where are there crop usage figures that
25    you're computing for the upper Verde and middle Verde?
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 1  A.   I can't point to the specific page right now,
 2    but I can tell you what they are.
 3  Q.   This is a document you relied on, and you
 4    can't tell me what the numbers are that you just raised
 5    on your own?
 6  A.   No, I'm giving you a -- oh, okay.  That will
 7    come up.  That will come up later.  I'm just asking you
 8    if you were aware, because it comes to 25,000.
 9  Q.   You recall back in December, when Mr. Hood
10    asked you where you had gotten your 3.15 number, you
11    pointed to --
12  A.   That's right.
13  Q.   -- Page 37 of the USGS report?
14  A.   Okay.  That's --
15  Q.   Which cites the 2000 DWR report?
16  A.   We're fine on that.
17  Q.   Let's look at Page 26.
18  A.   26 of --
19  Q.   Back to your report.  We're done with the
20    other stuff.
21  A.   Are you through with this thing?
22  Q.   With that thing, yeah.
23  A.   Okay.  Thank you.  Hold on a second.
24        Okay, 27.
25  Q.   So Page 26 of your report.
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 1  A.   26?
 2  Q.   Yes, sir.
 3  A.   Okay.
 4  Q.   The bottom box.  Do you see that?  It says
 5    Method 1.
 6  A.   Okay.
 7  Q.   This is where you took the gaged flows, made
 8    an adjustment for the depletions from irrigation
 9    upstream on the tributaries, and got to a virgin
10    flow -- median virgin flow number; is that right?
11  A.   That's right.
12  Q.   And the 30 -- so let's look at Q50 for
13    gage 5037.  The 30 is a gaged flow number, right?
14  A.   The 30 --
15  Q.   It says "Q50 virgin at gage 5037."
16  A.   That first number is the gaged, yes.
17  Q.   And the next number is the 35 you got from
18    depletions from irrigated agriculture up in the
19    tributaries?
20  A.   That's with the error in it, yes, and then I
21    subtracted the 5 cfs.  That was my cover-my-butt
22    number.
23  Q.   Okay.  So, for example, just using this line
24    here, the 35 that's in this report, if you adjust it
25    based upon your bookkeeping error on the acreage, it
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 1    would be about 30, right?
 2  A.   That's right.
 3  Q.   And that would reduce the cfs down to 55?
 4  A.   No, it's 60.
 5  Q.   If you just plugged it into this calculation
 6    and didn't take your padding out, it would be 55,
 7    right?
 8  A.   What you have here, instead of 35, you have
 9    30.  On my revised computation, would be 30 plus 30.
10    The error computation is 30 plus 35 minus 5.  The 35
11    minus 5, the 5 is my cover number.
12  Q.   I understand what you did.  I'm just asking
13    if you add 30 and 30 and take 5 from it, you get 55?
14  A.   Okay.  Yeah.
15  Q.   And the number I had on the sheet that we
16    just went through was 23, right, if you use the DWR
17    irrigation requirement numbers, right?
18  A.   If you want to use that number.
19  Q.   The sheet you just agreed with my math on,
20    right?
21  A.   No, I could buy your math, yeah.
22  Q.   So on 5037, for example, it would be 30 plus
23    23 minus 5, right?
24  A.   That's right.
25  Q.   So that's 50 -- what's that, 50 -- what's
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 1    that number?
 2  A.   You're doing the math.
 3  Q.   48?
 4  A.   Okay, whatever.
 5  Q.   Okay.  So instead of 60, which is what you
 6    had in your report, it would be 48?
 7  A.   Okay.
 8  Q.   And all those numbers would be different if
 9    you used your corrected acreage numbers and the DWR
10    acre-foot per acre numbers that were specific for the
11    watersheds you were looking at?
12  A.   Yeah.  We're just talking math, and I'll
13    agree with your math.  I won't agree with your logic.
14  Q.   I'm going to go back just a minute real quick
15    back to the 2000 DWR report that I told you you were
16    done with, but you're almost done with.
17        Do you have that still?
18  A.   The what, now?
19  Q.   This big thick, the Verde watershed study by
20    DWR.
21  A.   The big one?
22  Q.   Yeah, the one I told you you could put away,
23    take it back.
24  A.   I asked you.
25  Q.   Sorry.  I know.
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 1  A.   Okay.
 2  Q.   Okay, look at Page 3-20.
 3  A.   Okay.
 4  Q.   Okay.  This is a section where they're
 5    talking about Irrigation Uses, right?  You can look on
 6    3-19 for the heading, if you want to.
 7  A.   What?
 8  Q.   This is a section of this report where
 9    they're talking about Irrigation Uses.  The heading
10    appears on the prior page.
11  A.   Oh, okay.  Okay.
12  Q.   Right?
13  A.   Okay.
14  Q.   Second full paragraph on 3-20, it says "It is
15    important to note that pasture is the predominant crop
16    grown in the Upper and Middle Verde areas and is
17    typically deficit irrigated."
18        Do you see that?
19  A.   Okay.
20  Q.   And I think we established earlier deficit
21    irrigation is not a term you ever heard before?
22  A.   I'm not -- it just didn't ring a bell.
23  Q.   Flip over to 3-29, the same report, below the
24    tables we already talked about.  This is in the DWR
25    2010 [sic] study.
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 1  A.   Okay.
 2  Q.   Bottom of that page there on 3-29, they're
 3    talking, it says "Description of Irrigated Lands,
 4    Williamson Valley."  Do you see that?
 5  A.   Yeah.
 6  Q.   And they talked about Williamson Valley
 7    beginning -- farming in Williamson Valley beginning in
 8    about 1865; do you see that?
 9  A.   Yes.
10  Q.   Is that consistent with what your
11    understanding is?
12  A.   That's what I'm reading, yeah.
13  Q.   Do you have any independent knowledge about
14    that from your work?
15  A.   I know it was -- I don't know specifically
16    1865, but there was early farming there, yes.
17  Q.   And it says "Approximately 1,300 acres are
18    farmed within Williamson Valley.  An additional 320
19    acres of land were identified that exhibited evidence
20    of farming, but were not currently in production."
21        Do you see that?
22  A.   Yeah.
23  Q.   Go to the top of Page 3-30.
24        The next sentence says "Field investigations
25    and aerial photographs indicate that the estimated
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 1    maximum number of potential acres that could be
 2    irrigated in Williamson Valley is 1,620 acres."
 3  A.   Okay.
 4  Q.   Do you remember what acreage number you used
 5    in your report for Williamson Valley?
 6  A.   I don't have it right offhand.
 7  Q.   Was it 3,600?
 8  A.   Yeah, that's measured directly from -- that's
 9    just simply a measurement of the federal land survey.
10    It's as simple as that.  It's not my number.  It's
11    their number.
12  Q.   But it is the number you used in your report,
13    right?
14  A.   Yeah.  That's right.
15  Q.   So let's go back to your report then.  You
16    can put that document away now.
17  A.   You're sure?
18  Q.   I hopefully won't lie to you twice in a row.
19  A.   Okay.
20  Q.   Didn't mean to the first time.
21        In your report, I want to start on Page 34.
22  A.   34.
23  Q.   See that?
24  A.   Uh-huh.
25  Q.   The paragraph there below the map, it refers
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 1    to channel widths in May 1909 of 66 feet and 108 feet?
 2  A.   Yes.
 3  Q.   Do you see that?
 4  A.   Yes.
 5  Q.   1909 was after some pretty big floods on the
 6    Verde, right?
 7  A.   Yeah, there had been -- well, I don't -- down
 8    on the lower part we know there were some big floods.
 9    I don't know about up here.
10  Q.   In the 1900s, right?
11  A.   In early 1900s there were some big floods on
12    the Verde, and, like I say, it was the lower Verde that
13    we know about.  The middle and lower Verde we know
14    there were some big floods.
15  Q.   The second sentence there talks about a depth
16    of 12 inches was also measured at both sites, but that
17    surveyors did not identify the channel shape.
18  A.   They did not, that's right.  Like the
19    measurements that we've been -- that Mr. Hood and I
20    were talking about previously in December, the
21    surveyors measured an average.  They had a habit of
22    measuring an average depth for cross-sections.
23  Q.   Based on the work that you have done looking
24    at the surveyors' surveys, though, you don't know
25    whether the 12 inches was an average depth, maximum
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 1    depth, or the depth all the way across the channel,
 2    right?
 3  A.   Like I just told you, they had a habit of
 4    just recording an average depth.
 5  Q.   But they didn't say anything about that in
 6    this particular survey, did they?
 7  A.   No, they don't say it, but I've looked at
 8    enough of these to know that that's what they were
 9    doing.
10        On the lower Verde, there were cases where
11    they actually estimated the width of the main channel
12    itself and then reported an average depth for that.
13  Q.   Flip over to Page 36.  The top box there you
14    talk about three different types of channel shapes that
15    were used, are used sometimes in calculations?
16  A.   Yeah.  Like I testified earlier, that was a
17    desperate attempt to milk whatever I could out of the
18    information.
19  Q.   And none of those channel shapes are
20    necessarily uniform longitudinally up and down the
21    river, right?
22  A.   That's true.  It's just taking a look, using
23    hydraulic methods, at the data from the survey.
24  Q.   You talked some back in December about your
25    Method 3, right?
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 1  A.   Right.
 2  Q.   And that was based upon the measurements and
 3    some measurements that were in the surveys, right, is
 4    that how that was done?
 5  A.   It's based on the width that the federal
 6    surveyors measured and the average depth, that's all.
 7  Q.   And you don't have any way to know whether
 8    the flow that was happening at the time the surveyor
 9    was there was a normal flow or an unusually high flow
10    or an unusually low flow?
11  A.   I checked some weather records on this, and
12    they were -- well, I have it on Page 35.  Do you see
13    that?
14        And I have a date in May, May of 1909,
15    circled there, and it shows an average monthly flow in
16    May of 199.9.  And for a typical May, for a typical
17    May, it's more than double that.  Do you see that, what
18    I have circled at the bottom?
19  Q.   Yes, sir.
20  A.   So it was dry.  So I assumed it was base
21    flow.  That seemed to be logical.  Okay?
22  Q.   Page 49 of your report, the very last
23    sentence on Page 49.  Tell me when you're there.
24        Refers to numerous riffles and pools, and
25    this is on the Verde, right?
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 1  A.   49.
 2  Q.   Very last sentence, very bottom.
 3  A.   "The Verde River typically --"
 4  Q.   The last sentence of that paragraph.
 5  A.   Yeah, the one that I have highlighted there,
 6    yeah.
 7  Q.   Yeah, "There are numerous riffles and pools
 8    with a mix of nearly straight and sinuous reaches,"
 9    right?  Is that what it says?
10  A.   Yes.
11  Q.   Okay.  And you would agree with me that
12    riffles can be impediments to navigation?
13  A.   Riffles?  Not necessarily.  It's an
14    indication that the flow would be a little shallower,
15    with a little higher velocity, with a little gradient
16    when it breaks, but it --
17  Q.   And you --
18  A.   -- may or may not be an impediment.
19  Q.   But it can be?
20  A.   Yeah, it could be.
21  Q.   About how many pools and riffles would you
22    say exist on the upper Verde?
23  A.   I didn't count the number.  Well, I may have,
24    but I don't have it at the top of my head right now.
25    What I focused on was, spatially speaking, 95 percent
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 1    of the river was pools, spatially.  So you go along the
 2    length of the river and about 95 percent of it,
 3    roughly, is pools.
 4  Q.   And that 5 percent that's not pools is
 5    scattered up and down the river, right?
 6  A.   Yeah.  The riffles tend to occur -- a very
 7    common location for a riffle that forms the pool or,
 8    you know, a pool is formed behind the riffle, those
 9    commonly are where tributaries come into the Verde, and
10    during floods debris carried by the dribs is deposited
11    in the river and forms a little dam and a riffle occurs
12    and a pool occurs behind it.  That's very common, but
13    it's not exclusively.  There's riffles in other places
14    too.
15  Q.   Let's go on to Page 57 in your report.  I
16    want to ask you about the upper left-hand corner of
17    that page.  It's township 18 north, range 2 east; do
18    you see that?
19  A.   Yes.
20  Q.   And this is, I assume, some handwritten
21    information you got off of a survey plat or one of the
22    survey documents?
23  A.   You mean the copies that -- yeah, that's from
24    the survey book, 1417.
25  Q.   It says "The land in this township is


www.coashandcoash.com                 Phoenix, AZ


Page 1315


 1    mountainous and the soil rocky and sandy, worthless for
 2    agricultural purposes."
 3  A.   Yeah.
 4  Q.   And township 18 north, range 2 east, that's
 5    up in the area where you said there was 7,000 acres of
 6    land irrigated historically, right?
 7  A.   No, no, this is -- no, that's not in the
 8    valley.
 9  Q.   Where is it?
10  A.   It's along the Verde.  So what I have shown
11    there is Perkinsville Ranch.
12  Q.   As you sit here today, do you know where
13    township 18 north, range 2 east is?
14  A.   Am I aware?
15  Q.   Do you know where it is?
16  A.   Yeah.  Well, I have it shown on that plot I
17    have of all of the townships where federal land
18    surveyors' surveys were made along the river, and this
19    is one where I think they just surveyed the exteriors,
20    not the sections.  But this is to the east of Big Chino
21    Valley.
22  Q.   Big Chino Valley is one of the valleys you
23    had irrigation in in your analysis, right?
24  A.   That's right.  This is -- and the terrain is
25    completely different.  It's to the west of Sycamore
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 1    Creek.  It's to the south of Bill Williams Mountain.
 2    What more do you want?  Okay.
 3  Q.   That's your answer.
 4        Page 63 of your report.
 5  A.   Okay.
 6  Q.   You have sort of a side note there in kind of
 7    a brown color about sinuosity?
 8  A.   Yes.
 9  Q.   What's the source of your information about
10    sinuosity that's in this note?
11  A.   I think that's the Forest Service.
12  Q.   Do you know where you got that from?
13  A.   I said I think it is.
14  Q.   But I mean do you know what; was it a report
15    or was it talking to somebody, or do you know where
16    that came from?
17  A.   It's in my main report here.  Let's go --
18    let's see.  Let's see where I have that.
19        Well, it's from the Forest Service.  I do
20    show those, and I've written over 800 pages here, and I
21    lose track of which report has what, but --
22  Q.   It makes me feel better.  I thought it was
23    just me.
24  A.   Yeah.  No, I wanted to cover everything.
25    Okay, here we are.  Page 48.
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 1  Q.   48 of your report?
 2  A.   Yeah, of the report.  The upper figure.  I
 3    add the sinuosity there, and then I inserted the
 4    percentage for those particular sinuosity
 5    characteristics, and those percentages come right from
 6    the Forest Service report.  I just -- for convenience I
 7    just put all the information on one figure.
 8  Q.   Okay.  On that same page 63, toward the
 9    bottom there's a sentence that says "Had the large
10    obstructions and degree of meandering been considered,
11    the natural depths would have been at least 10 percent
12    greater."
13        Do you see that?
14  A.   That's right.
15  Q.   So you're saying if you take into account
16    boulders and the meandering of the river, it makes the
17    depth greater; is that what that says?
18  A.   Yeah, the roughness goes up.  When you have
19    meanders, you have transverse turbulence occur and so
20    forth as the water goes from one bank to the other, and
21    the effect is an increasing in water surface elevation
22    because energy is being lost to turbulence and, in
23    other words, its roughness associated with the
24    meandering.  So the depth goes up.
25  Q.   So it kind of pools it up, is that what


www.coashandcoash.com                 Phoenix, AZ


Page 1318


 1    you're saying?
 2  A.   It would do it -- in a big pool it wouldn't
 3    do it because there's no velocity involved.  It would
 4    just be a big pond.
 5  Q.   Those large obstructions can make the depth
 6    greater, but it also can make it less navigable, right?
 7  A.   It can also make it what?
 8  Q.   Less navigable, large obstructions in the
 9    river?
10  A.   Maybe or maybe not.
11  Q.   Page 75 then of your report.  The caption on
12    the top photo there, you refer to rapids near
13    Perkinsville; is that right?
14        MS. HERR-CARDILLO: What page are you
15    on, Mark?  I'm sorry.
16        THE WITNESS: Verde River near --
17        BY MR. MCGINNIS: 
18  Q.   75, top photograph on 75.
19  A.   Okay, view looking upstream?  Yeah.  Yeah,
20    it's interesting how the sunlight enhanced what was
21    going on there.
22  Q.   But your own caption there refers to rapids
23    in that stretch?
24  A.   Yeah, there is an area there where it's
25    rapid, yeah.  It's not a waterfall or anything.  It's
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 1    just -- you know, you can call it a riffle too, the
 2    same.
 3  Q.   But you used the term rapids?
 4  A.   That's true.
 5  Q.   Page 88 of your report.  Sorry to keep
 6    flipping too much, but I'm trying to move along.
 7        Do you see that?
 8  A.   88?
 9  Q.   The two graphs at the bottom.  My question
10    is, you say what the black line is and you say what the
11    red line is.  What's the green line?
12  A.   The green line is the water level at the
13    current meter measurement that the Forest Service made.
14  Q.   Go to Page 90.  You alluded to this a little
15    bit earlier, I think, but these are cross-sections you
16    got from the Forest Service, right?
17  A.   That's right.
18  Q.   And would you agree with me that at a
19    particular water flow rate, each one of these graphs
20    could show multiple channels, each one of these
21    cross-sections?
22  A.   Oh, if you increase the flow?
23  Q.   Well, for example, on the top -- let's just
24    go to the top graph.  If the water level is down below
25    21 cfs --
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 1  A.   Yeah.
 2  Q.   -- down to about 15 --
 3  A.   Yeah.
 4  Q.   -- you actually have two channels there,
 5    right?
 6  A.   Yeah, you could, yeah.
 7  Q.   The same thing on the next one.  The second
 8    one, if you're at about, I don't know, 5 or 6, you
 9    could have two channels?
10  A.   Sure.
11  Q.   The same thing with the other two, right,
12    specifically the third one?
13  A.   Yeah, on the -- yeah, that's true.
14  Q.   So one of the -- at least one of the six
15    cross-sections that Dr. Neary pulled for you as
16    representative of the 108 cross-sections shows multiple
17    channels on the Verde?
18  A.   Yes, that's right, one of them shows a small
19    overflow channel, yes.
20  Q.   And on the top graph there, how do you tell
21    which one is the overflow channel and which one's not?
22  A.   On Page 90?
23  Q.   Yeah, the top one.
24  A.   The top one?
25  Q.   Yeah.  If you're down to about 10 cfs,
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 1    there's two channels.
 2  A.   Well, it would be the deeper, the bigger one.
 3    It would be the one on the right.
 4  Q.   And neither of -- none of these
 5    cross-sections show a smooth parabolic channel across
 6    its width, right?
 7  A.   No.  That's true.  This is -- it's in an
 8    eroded environment, and generally -- well, if you were
 9    going to generalize the shape, the upper one there, you
10    could generalize that shape with a parabola.
11  Q.   But these are depictions of real life, what
12    actually happens on the ground, right?
13  A.   These are what they surveyed, yeah, you bet.
14  Q.   Let's go to Page 93.  There's a paragraph to
15    the left of the graph there about two-thirds of the way
16    down the page that says "20 percent of the natural
17    energy for the period of record is during the 1 percent
18    of days with the greatest flow."
19        Did I read that right?
20  A.   That's right.
21  Q.   What does that mean?
22  A.   That means that big floods have a lot of
23    energy.  So 1 percent of the time you have high flow,
24    and that represents 20 percent of the energy for --
25  Q.   And what's your -- I'm sorry, were you
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 1    finished?
 2  A.   No, that's good.
 3  Q.   What's your basis for that statement?
 4  A.   I did a flow duration relation, and then I
 5    looked at the potential energy between the Paulden gage
 6    and the Clarkdale gage, assumed no inflow, and simply
 7    converted the potential energy to kinetic energy.
 8  Q.   And what's the relevance of that conclusion
 9    for purposes of navigability?
10  A.   The relevance of it is that you can get
11    channel change during infrequent high flows because,
12    you know, for that particular period of time there's a
13    lot of energy.
14        But at the same time, 80 percent of the
15    energy is for flows that are more frequent, and quite a
16    bit of it is for base flow.  So that one particular
17    time it's not much energy, but it occurs most of the
18    time, and, therefore, when you look at the duration and
19    the amount, it comes out significant, significantly
20    large.
21  Q.   But when you get those big floods coming
22    through, you can get pretty substantial changes in the
23    channel?
24  A.   You can.  It's interesting up here, though,
25    the Forest Service did a lot of studying on that before
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 1    and after photographs.  Their report is full of that,
 2    and they discovered that there wasn't much change.
 3  Q.   They were talking about the upper Verde?
 4  A.   Yeah.
 5  Q.   Let's move over to Page 94.  I don't have a
 6    very good question about this, other than what's that
 7    graph?  What's the graph mean?
 8  A.   On the bottom?
 9  Q.   Yeah.
10  A.   That's just an example.  As it's depicted
11    there, of course, stated there, it's the Colorado River
12    at Lees Ferry.  And the idea there was to just show a
13    scour and fill that occurs in an alluvial channel.
14    It's a general representation.
15        I probably -- in hindsight, I probably
16    shouldn't have done that, because it doesn't really
17    reflect what's going on in a whole lot of the Verde;
18    but in pools where you have filling during low flows
19    and so forth and then scouring during the higher flows,
20    it applies to some of the pools.
21  Q.   And this graph shows the bed of the river
22    actually going up and down quite a bit, substantially?
23  A.   Yeah, it scours and fills during floods, and,
24    like I said, this would represent what happens in a lot
25    of the pools in the upper Verde, because they fill
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 1    during low flow periods with sediment and then it
 2    washes out during high flow.
 3  Q.   And these, particularly when you show for the
 4    Colorado River, you have some pretty substantial
 5    changes in the course of the same spring, basically,
 6    same season?
 7  A.   Yes, you can get -- yes.
 8        Both Dr. Pearthree and I agree that most of
 9    that channel up there's pretty stable, and it won't
10    scour.
11  Q.   When you mean up there, what are you
12    referring to?
13  A.   Pardon?
14  Q.   When you say up there, are you referring to
15    the upper Verde?
16  A.   Well, the upper Verde, yeah.  And a lot of
17    the lower Verde.
18  Q.   Page 96.  The second paragraph there says
19    "Where forces and shear stresses generated by base flow
20    and/or frequent (small floods) events are incompetent
21    to transport available materials, less frequent flows
22    of greater magnitude are obviously required."
23        What's your basis for the statement there?
24  A.   It's just a matter of energy.  You can have a
25    large obstruction there, and it takes a lot of energy
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 1    to move it because it takes a lot of energy to make
 2    that big boulder roll, or whatever, and move
 3    downstream.
 4  Q.   Is it your opinion that a reduction in base
 5    flow can actually cause braiding?
 6  A.   Yes.
 7  Q.   Is it your opinion that's happened in any
 8    segment of the Verde?
 9  A.   I haven't seen it in the Verde.  The Verde is
10    still pretty stable.
11        Below the dams -- below the dams there might
12    be some of that, but now that the Indians made you guys
13    release 100 cfs, I think things have improved a little
14    bit.  But...
15  Q.   You talked a little bit earlier about sort of
16    the relative amount of the river that's taken up by
17    pools versus riffles, right?
18  A.   Yeah.
19  Q.   And you said, I thought you said, it was
20    95 percent pools and 5 percent riffles?
21  A.   Roughly that.
22        Actually, if you want to know where that came
23    from, Jon Fuller and I were sharing our individual
24    observations.  We both seem to agree on that.
25  Q.   Say the river is 5 feet deep for 40 feet and
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 1    then an inch deep for the next 10 feet.  Right?  And it
 2    repeats that over and over again for miles and miles,
 3    right?  The majority of the river would be pools,
 4    right?
 5  A.   Yeah, yeah, for whatever -- yeah, okay.
 6  Q.   Wouldn't be a very enjoyable boating
 7    experience, would it?
 8  A.   No, not for that particular river you're
 9    describing.
10  Q.   Let's look at Page 106.
11  A.   96?
12  Q.   106.
13  A.   106.
14  Q.   106.  And this Page 106 includes sort of a
15    summary of your conclusions, right; starts on Page 105?
16  A.   Yes.
17  Q.   In Paragraph B on Page 106, you say, in the
18    second sentence, that channel geometry, channel widths
19    and depths -- and I'm paraphrasing -- were sufficient
20    to support navigability.  Isn't that what you're saying
21    there?
22  A.   Yeah.  Yes.
23  Q.   Did you do any analysis of the impact of
24    natural obstructions on the Verde on navigability?
25  A.   You mean obstruction like a big boulder?
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 1  Q.   Boulder, falls, rapids, trees falling across
 2    the river, all the things we've talked about in all
 3    these?
 4  A.   Well, I used the Hyra method, and in the
 5    assessment here, if you turn back to Page 104, there's
 6    the Hyra, application of the Hyra method, and I show
 7    riffle areas there.  It shows that I'm saying the depth
 8    gets down to about 2 feet, and it drops out of the
 9    navigability assessment there, using that criteria,
10    drops from optimum to acceptable.  So, in other words,
11    yeah, the navigability is not -- it's not as good.
12  Q.   Other than -- I'm sorry, were you done?
13  A.   Okay.
14  Q.   Other than the fact that you used the Hyra
15    method, did you do any independent analysis, in your
16    2,200 hours or so of work, of, for example, impacts of
17    boulders on the navigability of the Verde River?
18  A.   A coauthor of mine, Laurie Wirt, we did,
19    basically, the first study on the upper Verde that
20    defined the connection between the groundwater and the
21    base flow in the river.  She kayaked the thing many
22    times and canoed it during her water chemistry
23    analyses, and she didn't report any problems with any
24    obstructions.
25  Q.   Other than the fact that Ms. Wirt didn't
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 1    mention anything to you about obstructions, did you do
 2    any independent investigation of the impacts of natural
 3    obstructions on the navigability of the Verde?
 4  A.   Did I?
 5  Q.   You.
 6  A.   Only my visual observations based from the
 7    several times I've flown over it.  I looked -- I
 8    Googled it.  Google is a way to look at that.
 9        And so I did do an assessment like that.  I
10    didn't see much of a problem.  You would have to -- you
11    might have to paddle just a little bit to get around a
12    couple of those boulders that are up there, but it's
13    not an obstruction for the type of watercraft that I'm
14    saying it would be navigable for, you know, small
15    boats.
16  Q.   In Paragraph C on that same page, second
17    sentence, you say "Also, navigating the entire river
18    using canoes and kayaks has been a popular activity for
19    about the past 25 years."
20        Do you see that?
21  A.   That's right, yes.
22  Q.   Do you have any -- know of any reason why it
23    wasn't popular before 1990 to kayak on the Verde?
24  A.   I don't know.  There's not that much
25    information about that.  I talked to the Alvarez
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 1    daughter.  The Alvarez is the famous settler that lived
 2    or raised a family along the Verde right upstream of
 3    Sycamore Creek.  His daughter is a hairdresser in
 4    Cottonwood right across the street from Dairy Queen.  I
 5    went in there and talked to her.
 6        "What did you see, you know, when you were
 7    there?"  And she goes back to the -- she's an elderly
 8    woman, but she goes back into the, you know, 1960s,
 9    '70s or so.  And all she could tell me was is "I saw an
10    occasional frontier person," or something.  She used
11    some term like that.  "I saw an occasional person go
12    down in a canoe."  And so that's all I know about the
13    past up there.
14  Q.   Let's move over to your appendices now.  Do
15    you have those two with you, with you also?
16  A.   Yeah, I have -- both of them?
17  Q.   No, not the addendum.  The appendices to your
18    original report.
19  A.   Oh, the appendices.  Okay.
20  Q.   This is information you also put together as
21    part of doing your work on this case, right, these
22    appendices?
23  A.   Yeah.  Yes, right, I compiled it and put it
24    in here, yeah, and wrote something.
25  Q.   Appendix A.
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 1        And I have fewer questions about these than I
 2    did the report, if that's good news.
 3  A.   Okay.  Wait a minutes.  Okay.
 4  Q.   Page 57.  You have some quotes from an
 5    article from the Arizona Silver Belt about a trip by
 6    Hooker, Cox, Smith, and Miller.  Do you see that?
 7  A.   Oh, okay.
 8  Q.   At the end of that newspaper account, it says
 9    "In places they will have to shoot rapids, and in
10    others it will be necessary to carry their boat."
11  A.   Yeah, I don't know who was -- yeah, I don't
12    know who knew that, but anyway.
13  Q.   And that's from 1905?
14  A.   Yeah.
15  Q.   And you would say that's also true today,
16    right, if you went from -- if you were to try to go
17    from Jerome to Phoenix on the Verde, in some places you
18    would have to shoot rapids and in other places you
19    would have to carry your boat?
20  A.   There is Verde Falls, yeah.  If you don't
21    know what you're doing, you would probably want to
22    portage and -- yeah.
23  Q.   And that's even aside from manmade
24    obstructions that exist today, right?
25  A.   No, I think under natural conditions there
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 1    were some things in there that, well, a person with my
 2    skill wouldn't want to go over.  I would carry my boat
 3    around.
 4  Q.   Move on to Appendix G.  Page 19 of
 5    Appendix G.
 6  A.   Page 19?
 7  Q.   At the top it says "Verde Falls Area."
 8  A.   Okay.
 9  Q.   And this page talks about the Verde Falls and
10    has some photos of the Verde Falls, right?
11  A.   I'm sorry?
12  Q.   Has some photos of the Verde Falls?
13  A.   Yeah.
14  Q.   Okay.  The bottom right-hand corner has a
15    photo that says "Annual canoe race by Hjalmarson."
16  A.   Oh, okay.  Well, that -- yeah, that's not
17    Verde Falls.
18  Q.   So you weren't intending to try to imply on
19    this page that the annual canoe race goes over the
20    Verde Falls, right?
21  A.   No, I'm sorry, I did not mean to imply that,
22    no.
23  Q.   Page 29 of Appendix G.  The top photo shows a
24    beaver dam, right?
25  A.   Yes.
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 1  Q.   Is it your opinion that this beaver dam would
 2    require a portage if you were trying to canoe or go in
 3    some other boat?
 4  A.   Not for everybody.  There's people that can
 5    go over them.
 6        The beaver dams here, by the way, I've never
 7    seen one below Perkinsville.
 8  Q.   But you've seen a lot of them above
 9    Perkinsville, right?
10  A.   Right now there's a couple there, yeah, right
11    up to the upper rim and right below Granite Creek
12    there's a couple up there right now.
13  Q.   The next page, Page 30 of Appendix G.  You're
14    talking about an 1892 account of the Day brothers?
15  A.   Oh, yeah.
16  Q.   In the last sentence of that paragraph, you
17    say "There is no reason to assume similar trapping with
18    boats did not extend upstream to the mouth of Granite
19    Creek."
20  A.   Yeah.
21  Q.   Do you have any reason to -- do you have any
22    information --
23  A.   No, I don't have any information one way or
24    the other.
25  Q.   That's speculation on your part, right?
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 1  A.   It's just -- yeah.  I have no reason to think
 2    one way or the other, that it was or wasn't.
 3  Q.   Moving on to Page 78 of Appendix G, the
 4    second sentence there at the top of the page says
 5    "There are shifts in channel position in the basin
 6    deposit areas during large floods."
 7        Do you see that?
 8  A.   Yeah.
 9  Q.   Does that occur over the entire reach of the
10    Verde, in your opinion?
11  A.   Over the entire reach?
12  Q.   Yeah.
13  A.   From --
14  Q.   Shifts in the channel position in the basin
15    deposit areas during large floods, does that happen
16    typically on the Verde, up and down the Verde?
17  A.   In many areas there's basically a bedrock
18    confinement.  It wouldn't happen very much in there.
19    It wouldn't be moving much in there.
20        But where bedrock is further back and you
21    have alluvial deposits, then, yes, the Verde, the
22    characteristic of a sinuous river is that it moves back
23    and forth, yes.
24  Q.   You have some discussion in Appendix H about
25    the Oñate, O-N-A-T-E, expedition in 1598.  It's on
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 1    Page 4 of Appendix H.
 2  A.   Okay, what was your --
 3  Q.   Okay.  Go to Appendix H, Page 4.
 4  A.   Okay.
 5  Q.   Talks about Oñate, Don Juan de Oñate.
 6  A.   Oh, yeah.  Isn't that interesting.
 7  Q.   And my only question was, do you have any
 8    evidence to show that this gentleman ever used any type
 9    of watercraft on the Verde?
10  A.   No, no.  That's not what was going on there.
11  Q.   What was going on then?
12  A.   Well, they were a bunch of expedition on
13    horses and stuff crossing the United States.
14  Q.   Appendix I is something called the Verde
15    River Blue Trail document.  Do you see that?
16  A.   Yeah, that's a -- yeah.
17  Q.   Where did you get that?  Where did that come
18    from?
19  A.   I got that off the internet.  I thought it
20    was a pretty good map.  You know, it had a pretty good
21    map with it, so I just presented it.
22  Q.   Page 9 of that document, again on Appendix I,
23    it's really small print, but it's just talking about
24    the reach, I guess, below Bartlett?
25  A.   Yeah, that's -- yeah, that's -- well, that
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 1    includes Bartlett, yeah.
 2  Q.   And is says that's -- "are generally not
 3    boatable stretches."  Do you see that?
 4  A.   Yeah.
 5  Q.   Page 13 of that same document.  This is where
 6    you talk about the beavers.
 7  A.   Yeah, that's interesting.
 8  Q.   And this is not something you wrote.  I
 9    didn't mean to imply that.  But this is from the Verde
10    River Blue Trail document, right?
11  A.   That's what they put in there.  The only
12    beaver I've seen down there is I was measuring a flood
13    on the Beeline Highway Bridge, and it's a flood that
14    came right through the reservoirs, and there were
15    several of us there, and we saw a displaced beaver
16    laying on his back floating down headed for the canal
17    system in the Salt River Valley.  That's the only
18    beaver I've ever seen there, and I think he came from
19    way up above.
20  Q.   Well, this document that you put in
21    Appendix I on Page 13 says "Numerous and prolific,
22    beavers are the engineers of the Verde" --
23  A.   Yeah.
24  Q.   -- with an exclamation point.
25        "In the stretches from the headwaters
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 1    downstream to Perkinsville they have built dam after
 2    dam, creating habitat for plants, fish and mammals."
 3    Is that right?
 4  A.   Yeah.  Yeah.  That's not my opinion.  That's
 5    their -- that's just part of this document.
 6  Q.   We've got a nice picture of a beaver there,
 7    right?
 8  A.   Yeah, there's a little beaver there, yeah.
 9  Q.   Might even be the same one you saw displaced,
10    literally?
11  A.   Yeah, I don't think he's the same guy.  I
12    don't recognize him.
13  Q.   All right, let's move on to your first
14    addendum.
15  A.   First addendum.
16  Q.   The October -- I'm sorry, the November 14th,
17    2014 addendum.
18        Do you have that?  That's Exhibit X036.
19  A.   Okay.  Yeah, okay.  All right.
20  Q.   You would agree with me, wouldn't you, that
21    several of the surveys that you looked at were done in
22    April and May?
23  A.   There were -- yes, there were.  Yes, that's
24    right.
25  Q.   And that's typically a higher flow period of
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 1    the year, right?
 2  A.   April and May?  No.
 3  Q.   March, April, May?
 4  A.   You can get some winter there, but May is one
 5    of the driest months.
 6  Q.   Did you do any work when you were looking at
 7    the surveys to familiarize yourself with the
 8    instructions that were given to the individual
 9    surveyors?
10  A.   Not those specific.  I've read instructions,
11    but not directly related to those particular surveys,
12    no.
13  Q.   Have you looked at the manuals that were done
14    by the office that sent them out to do surveys?
15  A.   Yes, I've read the manuals.  I'm aware that
16    there were changes in them and so forth.  I'm also
17    aware that there were office instructions too that were
18    inde -- seemed to be independent of the national
19    manuals.  There were surveying characteristics that
20    seemed to be a local -- influenced by local conditions.
21  Q.   When you spent your four months, or whatever
22    it was, looking at the surveys and the plats, did you
23    do any analysis to determine for each plat, each
24    survey, what instructions they were done under?
25  A.   No, not specifically, no, I did not.
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 1  Q.   But you were aware that the instructions in
 2    the manuals changed over time?
 3  A.   I was aware of changes, yes.
 4  Q.   Let's look on Page 8 of your addendum, first
 5    addendum.
 6  A.   Okay.
 7  Q.   There at the bottom it talks about a survey
 8    in township 4 north, range 7 east, right?
 9  A.   Yes.
10  Q.   And that's in the area of Fort McDowell,
11    correct?
12  A.   Yes.
13  Q.   And that survey was done in early March,
14    first part of March, 1911, right?
15  A.   Yes.
16  Q.   And you would agree with me that early March
17    is definitely a period of -- it's normally higher
18    flows, right?
19  A.   High flows are common in February and March.
20    So is base flow.  A good word is it's variable during
21    that time.
22  Q.   And the first part of March would have been
23    before at least the peak of the irrigation season,
24    right, so diversions would have been relatively less
25    than they would have been in the summer?
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 1  A.   Yeah, that's right, you wouldn't expect a
 2    whole lot of diversions and so forth upstream.
 3  Q.   When you were looking at the surveys, did you
 4    look at any surveys that were done in June, July, or
 5    August, that you can recall?
 6  A.   I must have, but I can't put my finger on
 7    them.
 8  Q.   You don't remember any of them being done in
 9    those summer months?
10  A.   In those months?
11  Q.   In those months.
12  A.   Honestly, I can't -- I don't know.  I don't
13    remember any right on the river that were very
14    important, but I honestly don't know.
15  Q.   If there were surveys done in the months when
16    there were typically higher flows and, say, there
17    weren't any surveys done in the summer months, when
18    there are typically lower flows, wouldn't the depth
19    numbers that come out of the surveys be skewed upward
20    from what it would be if you had looked at the depths
21    over the course of the year?
22  A.   Skewed from what?
23  Q.   From what it would have been if you would
24    have looked at depths every day of the year.
25  A.   Because of upstream diversions, you would
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 1    expect less water and, therefore, less depth.
 2  Q.   In the summer?
 3  A.   In the summer, during the irrigation season,
 4    yes.
 5  Q.   Even without upstream diversions, wouldn't
 6    you expect less water and less depth in the summer in
 7    Arizona?
 8  A.   Without, without that?
 9  Q.   Yeah, under natural conditions.
10  A.   Well, you get summer storms too, you know,
11    like you get a mixture of base flow and so forth in
12    March, base flow and storms, and you get the same
13    thing -- you get the same thing in August.  You get
14    little -- you know, so you kind of get, you know, a
15    similar situation.  But because of evapotranspiration,
16    under natural conditions you would expect less water in
17    August than you would in May or April or whatever.
18  Q.   Back on Page 8 of your addendum, where we're
19    talking about the bottom box there, you see there that
20    particular survey refers to sandbars?
21  A.   Wait a minute.
22  Q.   I'm sorry, not the survey.  Well, it's the
23    red writing on Page 8 at the bottom.  Is that your
24    writing, or is that quoted from the survey?  Maybe
25    yours is not color.  Mine's red.
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 1  A.   The large print there, yeah, is my writing,
 2    and I was just summarizing what was in the survey.
 3  Q.   The fifth paragraph down there refers to
 4    sandbars?
 5  A.   Yes.
 6  Q.   And the sixth paragraph refers to split flow
 7    (two channels)?
 8  A.   Yeah, it was noted in the survey, so I just
 9    referenced it there.
10  Q.   And that's down near Fort McDowell, right,
11    where that survey was?
12  A.   That's right.
13  Q.   Over on Page 13.  This is another survey
14    you're talking about here on township 3 north, range 7
15    east?
16  A.   Page 13?
17  Q.   Sorry.
18  A.   Can I make a comment on what we were just
19    looking at?
20  Q.   Sure.
21  A.   If you go into my second addendum, I decided
22    to show climatological data for this particular survey
23    that we're looking at, and I did it for the survey for
24    the township just to the south, T3 north, 7 east.  So I
25    furnished daily temperatures and precipitation for
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 1    many -- for several sites in the basin in 1911, and
 2    that will support where I talked about about you can
 3    have a mixture of direct runoff from snowmelt and you
 4    can also have base flow.
 5  Q.   And the surveyor who was there on the ground
 6    in March 1911 referred to sandbars and referred to
 7    split channels in this area down here on township 4
 8    north, 7 east near Fort McDowell?
 9  A.   That's right.
10  Q.   Page 13.
11  A.   Okay.
12  Q.   13, this is a different survey.  This is
13    3 north, 7 east, right?
14  A.   13.
15  Q.   I'm reading your writing on the lower
16    right-hand corner.
17  A.   Okay, I got it.
18  Q.   And there, again, they refer to a sandbar or
19    you refer to a sandbar?
20  A.   Yeah.  Sure, there's sandbars down there.
21  Q.   Page 18 of the addendum.
22  A.   Okay.
23  Q.   Under the heading USGS gage 09508000, you
24    have a sentence there that says "The relation of
25    decreasing mean depth as discharge increases clearly
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 1    shows how worthless the use of mean depth for a channel
 2    can be for the assessment of navigability."
 3  A.   Yeah.
 4  Q.   So is it your opinion that anybody who's done
 5    any work in this case on mean depth has done something
 6    that's worthless?
 7  A.   In the December hearing, Eddie asked me to
 8    draw a sketch up on the board, and I drew a sketch of a
 9    panhandle and explained this.  So do you want me to
10    repeat that or --
11  Q.   No, I'm just asking you whether you think
12    anybody who's done any mean depth analysis has done
13    something that's worthless for purposes of this
14    hearing, which is what you say here?
15  A.   For the assessment of navigability, where you
16    have panhandles, weird shapes, and all that kind of
17    stuff, you have a variable shape, I would say it has
18    very limited value for the assessment of navigability.
19  Q.   And in the next paragraph you actually refer
20    to it as meaningless, a meaningless measure of
21    navigability.
22  A.   Well, it's essentially -- in many cases it
23    would be meaningless.
24  Q.   Can you tell me which cases those are?
25  A.   Well, anything within an extremely irregular
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 1    cross-section.
 2  Q.   Yet when you were at the USGS, you personally
 3    made measurements of mean depth on the Verde?
 4  A.   I made measurements of mean depth?
 5  Q.   You made depth measurements, right?
 6  A.   You mean when you make a current meter
 7    measurement?  What are you --
 8  Q.   Well, let's look at that same paragraph.  "I
 9    (Win Hjalmarson) personally made one of the
10    measurements of discharge shown on the plot and can
11    assure ANSAC that mean depth, especially when the
12    computation includes an overflow area, is a meaningless
13    measure of navigability at this and nearly all
14    locations."
15  A.   I mean it.
16  Q.   Page 33 of that first addendum, where it says
17    "Item 1," do you see that?
18  A.   33.  Okay.
19  Q.   It says "The 1904 USGS map shows a single
20    channel for the same reach that Dr. Mussetter says was
21    a wide-braided channel with a braided pattern and
22    unstable low-flow channels."
23  A.   That's right.
24  Q.   But you would agree with me, though, wouldn't
25    you, that the 1904 map shows braided channels and
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 1    braided portions in some of it?
 2  A.   Yes.  Yeah.  Yeah.
 3  Q.   There's braiding there?
 4  A.   Yeah, braiding, you know, comes and goes,
 5    yeah.
 6  Q.   It's not a single channel throughout its
 7    length?
 8  A.   Yeah, and it could be braided one time and be
 9    a single channel, you know, a year later.
10  Q.   But this map, 1904, shows some braiding,
11    right?
12  A.   There's some braiding in there, yes; but,
13    basically, that's a single channel.
14  Q.   And this is a very small scale or very -- a
15    scale, if you were in an airplane, you would be real
16    high up if you were looking at this, right?
17  A.   Well, this is just a map.
18  Q.   Right.  It's not a very detailed map?
19  A.   Yeah, that is a good map.  I just reduced it
20    and showed it to you.  Go look at -- that is quite a
21    detailed map.
22  Q.   So, but what you have here shown in this
23    quarter of a page on Page 33 --
24  A.   I had to reduce it to show it on the page.
25  Q.   You bet.
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 1  A.   It's quite a large map.
 2  Q.   And it shows braiding on it?
 3  A.   Yeah, there's some braiding in there.  But
 4    it's primarily a single channel.
 5  Q.   Page 34.  This is a -- I guess that's the
 6    same survey of township 4 north, 7 east we already
 7    talked about, right?
 8  A.   Yeah, okay.
 9  Q.   Does that survey show up twice in your
10    addendum?
11  A.   Yeah.  I guess, yeah, I think I showed that
12    in the addendum also, yeah; or wait a minute.  Yeah, it
13    might be twice in here, yes.
14  Q.   Moving on to Page 37 of your addendum.  I
15    just had some questions about the graph on the top; and
16    that is, what number did you use for the Verde for
17    bankfull discharge in coming to this graph?
18  A.   For bankfull discharge?
19  Q.   Bankfull discharge, which is what's on the
20    bottom.  What is the bankfull discharge of the Verde?
21  A.   Well, it's roughly -- well, it's a variety,
22    depending on the location along the river; but,
23    generally speaking, it could correspond to a two-year
24    flood or mean annual flow.
25  Q.   What's bankfull discharge mean?
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 1  A.   It's related to the forming of the channel,
 2    and it's a point where, oh, you might start getting
 3    vegetation forming along the sides where it becomes
 4    distinctly different and, also, it's where it can start
 5    to spread out.
 6  Q.   So is it how much water the stream can take
 7    without overflowing its banks?
 8  A.   It's about that, but not necessarily that.
 9    It's a variable point that's related to where the
10    vegetation is and the morphology and geometry of the
11    channel.
12  Q.   And what did you say, in general, the
13    bankfull discharge number for the Verde would be?
14  A.   What they would be?
15  Q.   Would it be, yeah.
16  A.   They would be more than the Q90.
17  Q.   How much more?
18  A.   Well, I don't know.  Like I say, I'm not
19    going to get real specific with you, but --
20  Q.   Well, I mean, you don't know the number or
21    you just don't want to tell me?
22  A.   I know a range.
23  Q.   Okay, what's the range?  You might have said
24    it already and I missed it.
25  A.   Where at?
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 1  Q.   Pick someplace on the Verde.
 2  A.   At Paulden it would be -- well, under natural
 3    conditions?
 4  Q.   Sure.
 5  A.   60, maybe, 70, somewhere in there.
 6  Q.   How about Camp Verde?
 7  A.   Camp Verde?  You told me I was picking.  Now
 8    you're picking.
 9  Q.   Well, you picked one.  I'm picking.
10  A.   Okay, Camp Verde.  Down there at Camp Verde,
11    300, maybe, 400, somewhere in there.  Like I say, it
12    will vary along the river a little bit, too.  There's
13    different indicis in regard to bankfull.
14  Q.   What's the highest you think it is anyplace
15    along the Verde?
16  A.   The highest --
17  Q.   Bankfull discharge.  Where is it the highest,
18    and what's the number, as best you can tell me?
19  A.   Oh, I would say if it was over 500, I would
20    be a little surprised.
21  Q.   So does that mean that -- from what you just
22    said, does that mean that no place along the Verde
23    could the channel hold more than 500 cfs without
24    overflowing?
25  A.   No, that's not what the bank -- that's not
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 1    what that number really means.
 2  Q.   I'm sorry.  I thought I asked you that and
 3    you agreed with it before.  So maybe I'm just confused.
 4  A.   No, it doesn't necessarily mean it's where
 5    it's starting to overflow, but it has the -- it can be
 6    a point where you have established vegetation and where
 7    that vegetation changes.  It can be related to that.
 8    It can also be related just to physically starting to
 9    spread out.
10  Q.   Do you have anything if you looked in your
11    reports or do you have any other data that shows what
12    the bankfull discharge is at various places along the
13    Verde?
14  A.   It's just my experience and knowing what the
15    natural discharges were.
16  Q.   So in terms of this green area here on the
17    graph that says "Lower Verde River" and kind of has
18    this funny-looking shape --
19  A.   Huh?
20  Q.   The area that says "Lower Verde River" on the
21    graph and has the amoeba-looking shape on it; do you
22    see that?
23  A.   Yes.
24  Q.   How did you plot that?
25  A.   I just -- I had an idea of what it was, and I
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 1    just, by hand, circled an area that would have included
 2    it.  So it has that little nebulous factor that I'm
 3    conveying to you.  It's not a hard, fast thing.
 4        One hydrologist or geomorphologist might pick
 5    one spot and one might pick a spot a little different,
 6    but the difference wouldn't be very significant.  It
 7    wouldn't affect the value of this plot.  This plot, by
 8    the way, that you're looking at is used universally,
 9    and it's been used for I don't know how many years.
10    It's a very useful plot for assessing braiding versus
11    meandering.
12  Q.   Who uses it with respect to the Verde?
13  A.   People all over the world.
14  Q.   People all over the world use this plot with
15    respect to the Verde?
16  A.   Oh, to the Verde?
17  Q.   Yeah.
18  A.   I can't name anybody other than myself that
19    has.  But it wouldn't surprise me if people with the
20    Arizona Geological Survey at least look at this kind of
21    thing.
22  Q.   Okay.  One last set of questions on this
23    addendum, and that's on Page 61.  At the bottom there
24    or toward the bottom there, you have a sentence that
25    says "The channel depicted in the following unpublished
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 1    1973 aerial photographs clearly is a pool-riffle
 2    meandering channel."
 3        Is that what it says?
 4  A.   Yeah.
 5  Q.   Do you know what month in 1973 that aerial
 6    photograph was taken?
 7  A.   What month?  Well, the vegetation was leafed
 8    out.  Right offhand, I don't have that handy.
 9  Q.   Do you know what the flow rate was?
10        I'm sorry, are you done answering the first
11    question?
12  A.   No, I don't know what the flow rate was.  I
13    don't have that number with me.
14  Q.   Would you agree with me that that '73 photo
15    does show braiding in some areas on this reach?
16  A.   Absolutely.
17        Oh, I can answer in regard to the date.  I
18    tried to find the date, and it is a summer period, but
19    I couldn't nail it down to a day or a week.  I remember
20    looking into that, and I couldn't do it.  But it is a
21    summer period.
22  Q.   And there is braiding on that photograph?
23  A.   Yes, there are spots where, yeah, yeah,
24    there's two channels in some areas, and that's why I
25    showed it.  Of course, this is not natural.  But the
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 1    reason I showed it here is, you know, people could take
 2    a look at what it was in 1976, or whatever, whatever
 3    the year is.
 4        MR. MCGINNIS: I'm going to keep going
 5    until you tell me to stop.
 6        CHAIRMAN NOBLE: Mr. McGinnis, would
 7    this be an appropriate place for you to go to lunch?
 8        MR. MCGINNIS: It would be a great time.
 9        CHAIRMAN NOBLE: Okay.  The rest of us
10    will be here when you get back.
11        We'll break until let's try 1:30.
12        (A lunch recess was taken from
13        12:06 p.m. to 1:30 p.m.)
14        CHAIRMAN NOBLE: Well, I think we're
15    ready to go back on the record.
16        Please show that Mr. Henness is not
17    present.
18        Are you ready to proceed, Win?
19        THE WITNESS: Yes, sir.
20        CHAIRMAN NOBLE: Mr. McGinnis?
21        MR. MCGINNIS: Yes.
22        BY MR. MCGINNIS: 
23  Q.   Mr. Hjalmarson, I want to circle back on some
24    stuff we talked about this morning at the end because I
25    think I maybe misunderstood.
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 1        We were talking about bankfull discharge?
 2  A.   Yes.
 3  Q.   And did you tell me this morning that you
 4    thought that was equivalent to a two-year flood; is
 5    that about the same?
 6  A.   Some people use a two-year flood or a mean
 7    annual flood, which is about the same.
 8  Q.   And you think that's a pretty good estimate
 9    of bankfull discharge?
10  A.   I'm just saying that some people use that.  I
11    was trying to convey that there's a range, depending
12    upon the method you're using.  You know, it could be
13    related to where the vegetation starts or the actual --
14    where it starts to spread over a little bit.
15        I think in my report I said it's not -- you
16    don't need to be picky over the discharge for that.  I
17    know that's in my report someplace.
18  Q.   And I think you said before lunch you thought
19    it was, on the Verde, somewhat below five -- lower than
20    500 cfs?
21  A.   I'm just pulling a number out of my head, but
22    I would have to actually get down there on the river
23    and look at it for a specific site like that.
24  Q.   I'm going to hand you a portion of what was
25    previously marked years ago as Exhibit EI-31, which was
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 1    the 2003 report on the lower Verde done by Mr. Fuller
 2    and others for the Land Department.
 3        I was just giving you the first page of the
 4    document for now.  Are you familiar with that report?
 5  A.   Am I?
 6  Q.   Yeah, the first page.  Is that the report?
 7  A.   Let's see.
 8        Yes, I'm familiar with it, but it's been a
 9    couple years since I looked at it.
10  Q.   Would you look at their table on --
11    Table 7-14 on 7-21, which is the one I've given you.
12    There you see summary of Verde River flood discharge
13    rates; do you see that?
14  A.   Yes.
15  Q.   And Q2, does that mean a two-year flood?
16  A.   Yes, it would.  Yeah.
17  Q.   And so Mr. Fuller has for Tangle Creek, for
18    example, 16,000 cfs for the Q2 for the Verde.  Do you
19    see that?
20  A.   Yes, I do.
21  Q.   And he has 11,100 for Camp Verde, the middle
22    Verde.
23  A.   Yes, I see that.
24  Q.   Okay.  And if that was the -- the bankfull
25    discharge of the lower Verde was 16,000 on your table
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 1    on Page 37 of your addendum, if the bankfull discharge
 2    was 16,000, where would that green amoeba-looking blob
 3    show up on the table?
 4  A.   That discharge would be out of the main
 5    channel, and so would the 11,100.  That would be
 6    outside the main channel in this case, using those
 7    numbers.
 8  Q.   My question was, is looking back on your
 9    table on your Page 37 of your addendum --
10  A.   It wouldn't be applicable to that table.
11    It's greater than anything that would be -- you would
12    reasonably use for a bankfull discharge as meant for
13    the use of this table.
14  Q.   So and that's why I'm getting confused.  I
15    thought you told me that the bankfull discharge was
16    roughly equivalent to a two-year flood, right?
17  A.   In some cases, some people use that, yes.
18  Q.   Okay.  And you also said on the Verde you
19    didn't think the bankfull discharge was more than 500?
20  A.   Yes.
21  Q.   Okay.  And I'm just showing you a report by
22    the Land Department's consultants that shows the
23    two-year flood discharge rate at 16,000 cfs.
24  A.   That's not at the site we were talking about.
25    That's 11,100 where we're talking about at Camp Verde.
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 1  Q.   Okay, well, what you have on your table on
 2    37, you show lower Verde River, the green blob we've
 3    been talking about?
 4  A.   Yeah, yeah, yeah.
 5  Q.   And Camp Verde is not in the lower Verde, is
 6    it?
 7  A.   Well, it's, yeah, the end of the middle, the
 8    start of the lower Verde.
 9  Q.   Tangle Creek is in the lower Verde, right?
10  A.   Yeah.
11  Q.   Okay, and all I want you -- all I'm trying to
12    ask you is, if the 16,000 that Mr. Fuller used for the
13    Q2, if that's a rough approximation of what the
14    bankfull discharge is, where on this table would
15    your --
16  A.   I would not use that as an approximation.
17  Q.   Okay.  I'm asking you to assume that.  Assume
18    that the 16,000 Q2 that Mr. Fuller found when he was
19    doing work for the Land Department in this case in 2003
20    is the bankfull discharge, okay, where on this table
21    would your green plot go for the lower Verde if the
22    bankfull discharge was 16,000 cfs?
23  A.   That's a meaningless thing to -- meaningless
24    point to plot on that table.  This number, this number
25    is not what is meant by a bankfull discharge.  That
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 1    number is well above the bank.
 2  Q.   Okay.  You don't deny that you already told
 3    me that a two-year flood was the bankfull discharge?
 4  A.   I said in some cases some people use that.  I
 5    personally don't.  I use a little different method.
 6  Q.   Okay.  If it's a difference between 500 and
 7    16,000, it's more than a little different, right?
 8  A.   Oh, you better believe it.
 9  Q.   So you don't know where on this table the
10    Verde River would fall if the bankfull discharge was
11    16,000?
12  A.   Assuming that's the bankfull discharge you
13    want to use.
14  Q.   Okay.  Where would the green part go?
15  A.   It might be beyond the line.  But the
16    point -- my point I'm making is it would be a
17    ridiculous thing to plot.
18  Q.   And by beyond the line, you mean it would
19    show up on the braided side of your table and not on
20    the meandering side of the table?
21  A.   It looks like it could, yeah, under that,
22    yeah.
23  Q.   Okay, let's go to your PowerPoint now.  Just
24    a few questions and I'll try to go through those pretty
25    quickly.  This is your PowerPoint from October.  Do you
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 1    have that with you?  Do you have a hard copy of it, or
 2    do you want to pull it up?
 3  A.   Yeah, wait a minute.
 4  Q.   X036 I think is the exhibit number.
 5  A.   Yeah, I have it.
 6  Q.   You've got it?  Okay.
 7        Let's go to Slide 34.  On the right there on
 8    Slide 34 is a photograph of the Reitz or Reitz site,
 9    R-E-I-T-Z; do you see that?
10  A.   Yeah.
11  Q.   Can you tell me where on the Verde this is
12    located?
13  A.   That's right downstream of a good friend of
14    mine.  It's below -- just below where it comes out of
15    the canyon.  It's downstream of the Clarkdale gage.
16  Q.   And you would agree with me that in this
17    photo on the right on Page 34, at least one place it
18    shows more than one channel?
19  A.   Yeah, it's in one and two channels.  That's
20    been altered in there a little bit too, but go ahead.
21  Q.   But in this photo it shows more than one
22    channel in some places?
23  A.   Yeah.
24  Q.   And it shows sandbars on this photo?
25  A.   Yes.
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 1  Q.   Shows riffles?  Riffles?
 2  A.   Yes.
 3  Q.   The next page, 35, this is the Clarkdale
 4    gage, right?
 5  A.   Yes.
 6  Q.   Is that what's referred to as a strainer on
 7    the right, the tree there?
 8  A.   A strainer?  Not at this flow.  At a higher
 9    flow it might be.  Those branches might be hanging out
10    there.
11        I'm not a whitewater type guy, so I'm not
12    really the person to ask about that.
13  Q.   So you don't know what a strainer is?
14  A.   Yeah, I know what it is, yeah.
15  Q.   Slide 37.  This is a photograph at one of the
16    USGS gages, right?
17  A.   Slide 37?
18  Q.   Yes, sir.
19  A.   What do you want to know?
20  Q.   This is a photograph at a USGS gage?
21  A.   Yeah, that's the Verde Clarkdale down there.
22  Q.   And this one photograph shows at least three
23    different sets of riffles or rapids, right?
24  A.   Yeah, there's multiple there, yeah.
25  Q.   Maybe four or five?
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 1  A.   Huh?
 2  Q.   Maybe four or five even?
 3  A.   They're small.  Yeah, they're there.  I
 4    happened to be there the day before yesterday, and,
 5    yeah, there's a few riffles there; but you could easily
 6    go over them.  I could go over them in a canoe.
 7  Q.   Page Slide 53.  And this is one of the survey
 8    plats.
 9  A.   Fifty --
10  Q.   53, yes.  In the context of talking about
11    this slide back in December, you talked about the
12    importance of reviewing the survey notes; do you recall
13    that?
14  A.   Yeah.
15  Q.   Do you know whether the survey notes and the
16    survey plats were typically prepared at the same time?
17  A.   Oh, the way it's done, as far as I understand
18    the customary way of doing it, is a field copy of the
19    map is done during the survey.  You know, there's a
20    plain table there and there's a field copy, and then
21    the final copy is done later.
22  Q.   Okay, and you're talking about in the 1800s,
23    when these surveys were done?
24  A.   Yeah, I understand that was the procedure
25    used.  Yeah.  Yes, that --
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 1  Q.   Do you know whether all the portions of each
 2    one of these plats is considered to be equally
 3    accurate?  Are there any portions of the plat that's
 4    generally considered to be more accurate than others?
 5  A.   I have no idea.
 6  Q.   So you don't know whether, for example, the
 7    plats at the survey lines they were laying out are more
 8    accurate than the plats for things in the interior of
 9    the survey?
10  A.   Along the section lines, is that where you
11    mean?
12  Q.   Yes.
13  A.   That's basically what they're doing.  But I
14    have checked some of their measurements of like a
15    house, and they'll say, you know, maybe 3 chains to the
16    left or whatever, you know.  I found those very
17    accurate.  So I'm under the impression that everything
18    they put on there is pretty darn accurate.
19        Along the lines, though, intuitively, I would
20    say it's probably a little more precise.  They're all
21    accurate, but it would be a little more precise.
22  Q.   I just want to make sure I understand.  You
23    said you checked their accuracy because you figured out
24    how far they had said a house was away from something?
25  A.   Yeah, yeah, and I knew where the house was
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 1    and that kind of thing.  So I've actually checked what
 2    they're doing here.  You can count on a GLO survey map,
 3    believe me.
 4  Q.   Let's move to Slide 76.  In is another slide
 5    of -- this is the Clarkdale -- is this the Clarkdale
 6    gage or not?  Let me ask you that way.
 7  A.   No.  No, that's between the Clarkdale gage
 8    and Sycamore Creek.
 9  Q.   So this is a different photo than the one we
10    were looking at earlier, the Clarkdale gage?
11  A.   Yeah.  Yeah, the purpose of this is just to
12    show where riffles formed at the mouth of the little
13    wash that dumps in the Verde.
14  Q.   And so you see riffles there at the bottom
15    part of the photo, right?
16  A.   Yeah, there's a little rapid area in there.
17    It's not really -- you know, it's just -- it's not
18    really a riffle.
19  Q.   Does it look to you like in the upper portion
20    of the photo in the river there's perhaps some braiding
21    up there?
22  A.   Not what I would call braiding.  Some of the
23    questions you've asked me about braiding, you're using
24    the term incorrectly; but you can have multiple channel
25    areas that might resemble braiding, but it's not what I


www.coashandcoash.com                 Phoenix, AZ


Page 1363


 1    would call a braided channel, like what we were talking
 2    about on the lower Verde.
 3        There's little pockets there where I said --
 4    I said braided, but I really mean there's multiple
 5    channels down there where they appear to be braided,
 6    and then next year it might be a single channel.  And,
 7    like I said, it's predominantly a single channel down
 8    there, and it is here too.
 9  Q.   So if there's a section on the river that has
10    two or three or four channels, you wouldn't necessarily
11    consider that braided?
12  A.   No not on a little pocket area like that, no.
13    I wouldn't call it a braided river as such.  You
14    could -- it might be a good term to define a very
15    localized area, but it does not mean it's a braided
16    river.
17  Q.   Let's go to Slide 90 then.  And this is a
18    slide you talked about back in December, and I want to
19    direct your attention to the sort of column in the
20    middle that talks about median max depth.  Do you see
21    that?
22  A.   Yeah.
23  Q.   And what I understood you to say in December
24    was that the maximum depth of the river is important
25    because that's the thalweg or that's the portion that
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 1    you navigate through, right?
 2  A.   Yeah.  The thalweg channel is used
 3    universally by the Army Corps of Engineers and other
 4    people, professional navigators, as, you know, the
 5    deepest point in the channel; and if you're going to
 6    start from scratch on a river, that's the place you
 7    start looking for to navigate.
 8  Q.   In your analysis here that you did on Page 90
 9    or Slide 90 or anyplace else, did you do any work to
10    determine the width of the area of maximum depth
11    anyplace on the Verde?
12  A.   There's a narrow width that can be associated
13    with this depth, and that width would be a few feet or
14    several feet, it could be 10 feet or so, that where
15    this depth would represent -- be represented by -- the
16    width would be represented by this depth, yeah.
17  Q.   Could be a single point, right?
18  A.   It's possible, yeah; but that's not the way
19    these are computed.  The way this is -- that's not the
20    way it's determined.  It's not just one little real
21    narrow point, no.
22  Q.   But as exists in the river itself, the point
23    of maximum depth could be a very narrow, almost a
24    single point?
25  A.   Well, it's hard to find a spot like that, but
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 1    it's -- yeah, anything's possible.
 2  Q.   Go to Slide 102.  I'm sorry.  102.  These are
 3    some more -- are these survey notes, is that what these
 4    are?
 5  A.   Yes.
 6  Q.   Take a look at, down toward the bottom, it
 7    says 2.50.  See where it says "Enter dangerous
 8    quicksand of Verde River"?
 9  A.   Yeah.
10  Q.   Do you see that?
11        So this refers to quicksand on the Verde.
12    Township 4 north, 7 east, where is that?  Is that in
13    the Fort McDowell area?
14  A.   Yeah, it's down in that general area, yeah.
15        I've been in quicksand, by the way, on the
16    Agua Fria River with about 10 cfs.  All you need is an
17    upward flow of water in the sand in it and be careful.
18  Q.   So you've seen quicksand on the Verde too?
19  A.   No, I haven't seen it on the -- I haven't
20    experienced it.  But I've got in trouble on the Agua
21    Fria with just a little bit of water.  I had a hell of
22    a time getting out of there.
23  Q.   But you saw it here on this surveyor's plat
24    on the Verde, right, surveyor's notes?
25  A.   Oh, yeah.  Yeah, I'm aware of it.  That -- so
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 1    what?
 2  Q.   And then right after that it says "Course,"
 3    and I can't read that letter.  Is it Course B or
 4    Course S?  Can you see?
 5  A.   Well, I'm looking at six slides on --
 6  Q.   Oh.  It says "Course" and it has a letter.
 7    Do you see that?
 8  A.   Okay.
 9  Q.   And if there are lettered courses on the
10    river, does that assume, look like there's more than
11    one channel?
12  A.   It could be, or it could be like an overflow
13    area, whatever, yeah.
14  Q.   Let's go on to Slide 124, which is one of the
15    ones you added when you testified in December.
16  A.   Which one?
17        MS. HERR-CARDILLO: 124.  It's one of
18    the additional slides.
19        BY MR. MCGINNIS: 
20  Q.   Yeah, in your handouts.
21  A.   Okay, let's see.  Hold on a second.  In this
22    copy I have, I inserted them.
23        MS. HERR-CARDILLO: I think they're
24    toward the front there.
25        THE WITNESS: Okay, 124, yeah.
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 1        BY MR. MCGINNIS: 
 2  Q.   Yeah.  This is -- I want to direct your
 3    attention down to the reference to township 3 north,
 4    7 east.  That was a survey that was done in February of
 5    the year, wasn't it?  Do you recall that?
 6  A.   That's right.
 7  Q.   And there in February for that township it
 8    says "River very low" --
 9  A.   That's right.
10  Q.   -- right?
11        So the river could be low even in February?
12  A.   I wasn't there, but the surveyor's been
13    around a lot of rivers.  This is Farmer.  Farmer was
14    the head surveyor of this.  He was running two surveys
15    at the same time, the one in 13-7 and the one in -- no,
16    excuse me, the one in 3-7 and the other one in 4-7.  He
17    was running them at the same time.
18        Let me -- do you want me to tell you
19    something about that?  The survey, that survey in 3 --
20    do you want me --
21  Q.   Go ahead.
22  A.   Okay.  The survey in 3 north, 7 east was done
23    between February 14th and 18th.  Excuse me.  I'm sorry.
24        Where the depths were measured, the time when
25    all those depths were measured there, it was between
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 1    the 18th and the 24th of February.  In the second
 2    addendum I've shown the weather records for February,
 3    and if you look at those carefully, look at Flagstaff,
 4    Jerome, Prescott, the different weather sites in the
 5    watershed, and you will see no rain and you will see
 6    very cold temperatures in Flagstaff.  In other words,
 7    there was no snowmelt, and it was base flow.
 8  Q.   And the river was very low?
 9  A.   And doesn't that make sense?  It all seems to
10    agree.
11        So when you have a surveyor that makes a note
12    that he can't survey between cross-sections 5 and 6 in
13    that township because the water is high, what he means
14    is it's too deep for his rodman to go right up the
15    river, which happens to be right along that one-mile
16    long line between 5 and 6.  That's what that statement
17    means.  It doesn't mean it was high water like a flood.
18  Q.   Okay.  Let's go to Slide 126.  This is your
19    annual flow duration curves.  And when you testified in
20    December, you made some comments about the sameness of
21    the Q90 values.
22  A.   Wait a minute.  120 --
23  Q.   126.
24  A.   What is that one of?
25  Q.   It says Q -- well, annual flow duration
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 1    curves.
 2  A.   Annual flow duration, okay.  I'm sorry.
 3    Well, I'm sorry, I'm having trouble finding where I put
 4    it in mine.  In the report I inserted those.
 5        THE WITNESS: Do you have that handy?
 6        MS. HERR-CARDILLO: Here is the handout.
 7        BY MR. MCGINNIS: 
 8  Q.   Maybe you can answer my question without
 9    looking at it.
10  A.   Okay, I got you.  Okay, let's go.
11  Q.   You talked about the sameness of the Q90
12    values, right?
13  A.   Yes, right.
14  Q.   The Q90 values are relatively smaller values
15    anyway because it's Q90, right?
16  A.   That's right.
17  Q.   So why is -- is it, from an absolute sense,
18    the sameness of the Q90 values not surprising because
19    they're all pretty small numbers anyway?
20  A.   They're small numbers, but the percents
21    spread, the percentage-wise, is considerably smaller
22    than the spread you get in the numbers at the higher
23    flows.  That's what it means.  They all -- the percent
24    difference is much smaller.
25        MR. MCGINNIS: I think that's all I
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 1    have, Mr. Chairman.
 2        CHAIRMAN NOBLE: Thank you very much.
 3        MR. MCGINNIS: Thank you,
 4    Mr. Hjalmarson.
 5        CHAIRMAN NOBLE: Do the Commissioners
 6    have any questions for the witness?
 7        COMMISSIONER HORTON: No.
 8        CHAIRMAN NOBLE: Yes, Bill.
 9    
10        EXAMINATION
11        BY COMMISSIONER ALLEN: 
12  Q.   Mr. Hjalmarson, I'd like to clarify a couple
13    of things that you said.  When you were talking about
14    the Little Chino entering just above Sullivan Dam, you
15    made the comment that that particular portion of the
16    river is probably navigable up to that point and
17    possibly because the Del Rio Springs above there
18    provides water into that section of the river?
19  A.   Yes, sir, there would be an added flow there,
20    and it seems like -- it seems to me it would be safe to
21    say it could have been navigable up there.
22        At another time I said, well, just use
23    Sullivan Lake Dam as a point.  To me, that's close
24    enough.  It's, you know, less than a mile difference in
25    the distance.  So somewhere up -- you know, it's
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 1    navigable somewhere up in there.
 2  Q.   Well, the reason I raise that question is
 3    because in my experience in working in that particular
 4    area, Del Rio Springs did not run all the way down to
 5    Sullivan Lake, and that was in the '98 through 2005
 6    time frame.
 7  A.   Well, I will contradict that.  It did flow to
 8    the upper part of the channel, which is what is now
 9    Sullivan Lake.  Of course, it wasn't there then.
10  Q.   Right.
11  A.   And an example of why I would contradict that
12    is Laurie Wirt did an open file report in 2003, I
13    believe it was, and she published that the head of the
14    Verde River was at Del Rio Springs.  And I can't -- I
15    don't have that number, but it's a USGS Open File
16    Report.  It's a pretty good report.  But that's where
17    she says the Verde River started.
18        Now, I didn't agree with her when she did
19    that.  We discussed it, and I said, well, I think it's
20    over there where Williamson Valley Creek comes into the
21    Big Chino Creek, and the Bureau of Reclamation and I
22    agree on that, and it was perennial from that point on
23    down.  But Laurie Wirt's argument was, well, it was
24    perennial from there on down too.
25        Now, in the 1960s, when I was up in that area
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 1    some, I've seen it perennial from Del Rio Springs to
 2    Sullivan Lake.
 3  Q.   I think there's a difference between then and
 4    now, so I'm looking at it from the standpoint of what
 5    it does at this particular point in time.  Now --
 6  A.   Oh, it's dry now.
 7  Q.   It's dry.
 8  A.   Yes, sir.
 9  Q.   But I can understand where in the '60s,
10    because of the increased artesian flow from Del Rio
11    Springs, that it would have possibly or probably
12    contributed a perennial flow to Sullivan Lake.
13  A.   Yes, sir, and back many years before, it
14    would have been more.  Before 1930s, before they
15    started deep well pumping, it definitely would have
16    been -- well, the federal survey has a measurement --
17  Q.   Yeah.
18  A.   -- of 175 miner's inches for Del Rio Springs.
19    Where they measured that, though, is not at the maximum
20    point.
21  Q.   No, it's downstream 500 feet or so.
22  A.   Yes, sir.  Yeah.  Yeah.  We've talked about
23    this.  Yeah, I think you might know that area a little
24    more intimately than I.  But, anyway, yeah, there is a
25    little -- there was maybe 200 miner's inches there,
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 1    roughly, originally.  There was a waterwheel.  There
 2    was a grist mill at Del Rio Springs where they ground
 3    corn and whatever.
 4  Q.   That would have probably been true back in
 5    the early 1900s?
 6  A.   The grist mill was there when it was surveyed
 7    by the federal -- the original federal survey shows the
 8    location of the grist mill on the map.
 9  Q.   At that particular point in time, was the
10    precipitation and the runoff not greater than it has
11    been in the past 75 years?
12  A.   Well, I think that was in the early 1870s.
13  Q.   Yeah.
14  A.   I have a feeling, based on your comment, that
15    you might have looked at the temperature trend that I
16    published in the second addendum, where it shows the
17    temperature, and that temperature represents an average
18    of all the Weather Bureau sites.  It shows it
19    increasing about 3 degrees Fahrenheit in the last
20    70 years.
21  Q.   I would not disagree with you on that.
22  A.   Well, the weather, I published the data
23    quietly, figuring somebody might see it.
24  Q.   Subsequently, in your testimony today, you
25    have said that the meanders have greater depths because
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 1    of higher roughness?
 2  A.   Yes, sir.  The meander -- just by the nature
 3    of meanders, you can get about a 10 percent increase in
 4    depth, because the water, as the water moves back and
 5    forth, you get lateral circulation, and that represents
 6    a loss in energy.
 7  Q.   Okay.  Is that not related to slope as much
 8    as it is the circulation of the water?
 9  A.   Well, meanders --
10  Q.   Because a meander, where you've got a pool,
11    it's deeper and slope is less.
12  A.   You could have very deep river with quite low
13    velocities that was meandering, and it probably would
14    have very, very minimal effect.  But the USGS, in that
15    sample that we looked at this morning, they have an
16    adjustment factor for channel roughness because of
17    meandering, and that's what was showing at the bottom
18    of that slide that Mark presented and was asking me
19    about.
20        So there's methods for selecting roughness
21    characteristics of channels, as published by the USGS,
22    and there's several of their publications that show the
23    effect of meanders on channel roughness.  So this is a
24    standard operating procedure, so to speak, for
25    hydraulic engineers doing, oh, FEMA calculations for,
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 1    you know, and all that kind of stuff.  So it's right
 2    there in several of their documents, you know, for
 3    determining Manning's roughness coefficient.
 4  Q.   In most cases in a pool system, the bed of
 5    the channel is either sand or clay; not -- it doesn't
 6    have boulders in it?
 7  A.   On the upper Verde, it can have anything in
 8    it, because --
 9  Q.   Upper Verde, okay.
10  A.   Yeah.  In the lower Verde, you don't have the
11    opportunity for boulders coming off the side slopes and
12    going in the channel.
13        In the deep pools in the lower Verde -- well,
14    all through the Verde, when you have deep pools,
15    sediment does accumulate in there and then is flushed
16    out by floods.
17  Q.   Right.
18  A.   The bottom of the channel material would
19    depend on where we're talking about.  Down below the
20    Bartlett Dam area, there's areas in there where
21    bedrock's hundreds of feet deep.  So it would be sand.
22  Q.   Okay.  Some question occurred from
23    Mr. McGinnis regarding sandbars during the 1911 surveys
24    that were conducted?
25  A.   Yeah.
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 1  Q.   The question was, in my mind, were the
 2    sandbars at the surface or were the sandbars
 3    underwater?
 4  A.   They could be either place.  You get sandbars
 5    in a river like the Verde, you're going to get places
 6    where you're going to have, you know, some sandbars.
 7  Q.   We were talking about the lower Verde, in the
 8    area around Fort McDowell.
 9  A.   Okay, because I have trouble actually getting
10    very definitive about that area because of the effects
11    of the dams.  So I've never seen it, you know, under
12    conditions that are anywhere near natural.
13  Q.   Well, in 1911, when the surveys were run,
14    that was shortly after the dam.
15  A.   No, it was --
16  Q.   And it would have been Roosevelt Dam, not
17    Bartlett.
18  A.   Yeah, so there was nothing of consequence
19    there other than a couple of railroad dams up near
20    Seligman and Ash Fork.  These were built by the
21    railroad there before that time, but...
22  Q.   Right.
23  A.   So that effect at that time of human effect
24    would be, you know, relatively small relative to the
25    presence of Horseshoe and Bartlett.


www.coashandcoash.com                 Phoenix, AZ


Page 1377


 1  Q.   Well, some of the surveys that I've looked at
 2    along section lines seems to indicate the depth of
 3    water in one side of the channel may have been 6 feet.
 4    Then you raised up on a sandbar, but not above water.
 5    It's below water.
 6  A.   Right.
 7  Q.   And then you go back down into another
 8    channel.  And, again, I'm not certain about the date
 9    when that survey was actually run.
10  A.   Yeah.
11  Q.   But it seemed to me that, yeah, there were
12    sandbars, but the sandbars were below water, not above
13    water.
14  A.   I think I -- well, based on what I know about
15    sandbars, if they're below water, I might expect to see
16    one above water once in a while.
17  Q.   Well, once in a while, I would agree with
18    you.
19  A.   Yeah.  But there's a fundamental process
20    that's occurring there, though; is that there's quite a
21    bit of sediment fines that come out of the Verde, and
22    if you have deep pools during low water, they're going
23    to fill with this, you know, and then they could create
24    what you call a sandbar under the water there.  There
25    would be -- as the flow enters a big pool, you would
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 1    expect the sand to be depositing out and possibly
 2    create a submerged bar, and then a flood will come
 3    along and take it out.
 4  Q.   Well, looking at the cross-sectional data in
 5    that particular area in this one survey, pursuant to
 6    the records that were written with regard to the depth
 7    of water in the channel, the channel itself was
 8    extremely wide, and in the process the --
 9  A.   You have sandbars.
10  Q.   Sandbars existed, but they were not above
11    water.  They were still below water.  And you would
12    expect that to happen if you assume that the flow was
13    somewhat high at that particular point in time.  But --
14  A.   I would expect it, like I just described, I
15    would expect it during low too, you know, like when you
16    think about the processes that you can see in areas
17    where it's a little clearer than the lower Verde area
18    there, but you go in the upper part and you can see
19    these, where it's depositing under there, and then it
20    will flush out.
21        COMMISSIONER ALLEN: I think that's all
22    I had, Mr. Chairman.
23        CHAIRMAN NOBLE: Thank you.  Do you have
24    any questions, Jim?
25        COMMISSIONER HORTON: No, I don't.
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 1        CHAIRMAN NOBLE: Does anyone else have
 2    any questions of Win?
 3        Mr. Hood.  Well, welcome back, Mr. Hood.
 4        MR. HOOD: Thank you, Mr. Chairman.
 5    
 6        CROSS-EXAMINATION
 7        BY MR. HOOD: 
 8  Q.   Just a very few, and these relate to the
 9    Appendix No. 2, the second addendum, I should say, that
10    was issued this month.  Mr. Hjalmarson, do you have
11    that with you?
12  A.   The second addendum?
13  Q.   Correct, dated February 5, 2015.
14  A.   Yes, I do.
15  Q.   Great.
16        And the first question I have actually
17    relates to that date.  The front page, it says
18    February 5, 2015, and if we cross-reference Page 95 of
19    that addendum, there's some e-mails that you excerpt
20    that are dated February 10th.
21  A.   Yeah, those were added after I thought the
22    report was done.  So I apologize for that difference,
23    but that's -- that information, well, I've been trying
24    to get ahold of that guy, and he finally got himself
25    out of the Grand Canyon and out of some survival
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 1    studies or training that he was going through, so...
 2  Q.   And the individual you're referring to is
 3    Robert Ross; is that correct?
 4  A.   That's correct.
 5  Q.   And in your addendum, your second addendum,
 6    you have some criticisms about Mr. Burtell's reliance
 7    on some work that Mr. Ross has done; is that correct?
 8  A.   Yeah, and so did Mr. Ross.
 9  Q.   Let me ask you.  You excerpt this e-mail
10    exchange with Mr. Ross.  How many e-mails did you send
11    to Mr. Ross, and how many did you receive back from
12    him?
13  A.   I'm going to leave that to Joy.  She has a
14    copy of the correspondence.  I promised --
15        MS. HERR-CARDILLO: No, I don't.  Go
16    ahead and answer.  I don't have copies of those
17    e-mails.
18        THE WITNESS: Oh, you don't have that?
19        MS. HERR-CARDILLO: No.
20        THE WITNESS: Oh.  Okay, well, I'll
21    answer for myself then.
22        There were two sets of correspondence
23    with Mr. Ross.  One set was before February 5th, and I
24    forget the date, and I was unable to get ahold of him,
25    and then he said he would respond, and he didn't.  So I
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 1    got ahold of him on the second set, and I published the
 2    last question I asked him and his final response.  At
 3    that point there was maybe -- I think there was over a
 4    dozen exchanges, 13 or 14.  I promised him that would
 5    be private.
 6        BY MR. HOOD: 
 7  Q.   So you've not revealed the rest of those
 8    communications in your addendum anywhere?
 9  A.   You would have to go -- I wouldn't release
10    that.  I will --
11  Q.   My question was you haven't, you haven't
12    included those in any of your hundreds and hundreds of
13    pages of materials; you've held those e-mails back?
14  A.   Those are between Mr. Ross and myself.  I
15    promised him I wouldn't.
16  Q.   So what you've excerpted here is just the
17    last e-mail you got from Mr. Ross, or were there
18    subsequent e-mails after this, after that one?
19  A.   That's the end of it.  Then he went down -- I
20    think he went down to the bottom of the Grand Canyon
21    and disappeared off the radar.  That's the last two
22    messages between us that occurred during a 24-hour
23    period where he -- where we had an exchange where we
24    discussed the errors he had made.
25  Q.   And, again, referring to Page 95.  Do you
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 1    have Page 95 in front of you, Mr. Hjalmarson?
 2  A.   Yes.
 3  Q.   Okay.  This is -- is this a -- did you
 4    basically copy and paste portions of that exchange into
 5    this document?
 6  A.   That's the last two messages that are copied
 7    directly from my e-mail.
 8  Q.   So there's -- this is part of a longer
 9    communication that's not included; is that right?
10  A.   That's the end of a communication.  There's
11    been no communication after that, but there's
12    considerable communication before that.
13  Q.   And you're not willing to disclose that to
14    us; do I understand you correctly?
15  A.   Yeah, well, I can elaborate on that, as long
16    as you have that open, if you don't mind.  I can tell
17    you the nature of that conversation.  I can do that.
18  Q.   My question was --
19  A.   I can do that with one figure there.
20  Q.   My question was, if I understood you
21    correctly from two minutes ago, you're not willing to
22    give us the rest of those communications?
23  A.   I promised Mr. Ross that this would be
24    private.
25  Q.   Did he ask you to make sure they were
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 1    private, or was that your --
 2  A.   He said -- you can read what he said right
 3    there.
 4  Q.   I don't see where he's asking you to keep any
 5    of this private.
 6  A.   He said "You may show --"
 7  Q.   Sounds to me like you're just not willing to
 8    share the totality of your communications,
 9    Mr. Hjalmarson.
10  A.   No, he says "You may quote me as such."
11  Q.   Where does it say I don't want you sharing
12    any of our prior e-mails leading up to this
13    communication?  Where does it say that?
14  A.   When he says "You can quote me like this," it
15    tells me that that's what he means.  I'm not going to
16    show it.  I'm not going to present anything else where
17    I'm showing what -- you know, quoting him, so to speak.
18    No way.
19  Q.   So where he says "You may quote me as such"
20    and then he gives you a quotation, you interpreted that
21    to mean but don't give them any of the rest of the
22    stuff we've been talking about?
23  A.   That's right.  You're not going to get it
24    from me unless you get permission from him.
25  Q.   I just wanted to make it clear that you were
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 1    not willing to give that to us.
 2        Let's turn to Page 112.  A couple questions
 3    on the John Day.  You include some USGS discharge
 4    measurement summaries for the John Day on Pages 112 and
 5    117; is that correct?
 6  A.   This is page what?
 7  Q.   112 and 117.
 8  A.   All right.  I'm sorry.  Okay.
 9        Okay.  Go ahead again now.
10  Q.   Okay.  Starting on Page 112, this is a
11    discharge measurement summary for the John Day River in
12    Oregon; is that correct?
13  A.   That's right.
14  Q.   Okay.  And you chose a discharge measurement
15    summary for an occasion when the total discharge was
16    112.1769 cfs; is that right?
17  A.   Yes.
18  Q.   Do you have an opinion as to whether that is
19    reflective of the John Day's typical discharge in its
20    ordinary and natural condition?
21  A.   No, and it wasn't used for that.
22  Q.   I'm asking you if you have an opinion as to
23    whether that's reflective --
24  A.   No.
25  Q.   -- of the John Day's typical discharge in its
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 1    ordinary and natural -- you've got to let me finish.
 2  A.   No, no opinion.
 3  Q.   You have no --
 4        Isn't it true that 112 cfs would be a very,
 5    very low flow for the John Day?
 6  A.   I've published the monthly discharges on
 7    Pages -- for that particular site, on Pages 114, 115,
 8    and 116.  For example, in 2013 the monthly discharge
 9    for -- what was it?  The date's not here.  But the
10    monthly discharge for, looks like, September was 53.3,
11    the average for the month.  Does that answer your
12    question?
13  Q.   No, it doesn't.  My question was isn't
14    112 cfs total discharge for the John Day very low
15    relative to its typical flows?
16  A.   Very --
17  Q.   Very low relative to its typical flows in its
18    ordinary and natural condition?
19        We can look at that same graph or that same
20    chart you present on 114.  What percentage of the time
21    is the river at that location over 1,000 cfs?
22  A.   Yeah, I know what you're saying, yeah.  And
23    what we're looking at here, though, is not natural.
24    This is the gage.
25  Q.   Right.  That's exactly right.  It would have
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 1    been a lot higher in its natural condition before there
 2    were diversions; isn't that right?
 3  A.   Well, the adjustment for natural didn't go up
 4    to a very high discharge.  They did some adjustments to
 5    lower it, and when you really look at it, they didn't
 6    adjust it all that much.
 7  Q.   Didn't -- and we don't need to go back to the
 8    court opinion, but we did this in December and
 9    Mr. McGinnis touched on it with you again today.  The
10    Court found that during the summer months the discharge
11    would have been double in its natural condition, at
12    least; isn't that right?
13  A.   Yeah, double, you could double 30 or 40 cfs,
14    yeah.
15  Q.   And so the same thing on Page 117.  196.6468
16    for that location on the John Day River, you're not
17    including that here as indicative of the typical flows
18    for the John Day River in its ordinary and natural
19    condition; is that right?
20  A.   The use of that cross-section data that I
21    obtained that we're looking at was simply to define a
22    cross-section at the -- where the USGS makes wading
23    measurements.  It's not a deep pool.  It's not a
24    riffle.  It's what Hyra calls a transition zone.  It's
25    where the flow is relatively uniformly distributed
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 1    across the channel, because that's why they make their
 2    current meter measurements there.  It's not so deep you
 3    can't wade it.  And so what I did was plot the
 4    cross-section for the river, and you can see that plot
 5    on Page 107.
 6  Q.   And I appreciate that explanation,
 7    Mr. Hjalmarson.
 8  A.   And on Page 104.
 9  Q.   My question is a lot more straight-forward.
10  A.   And that's the use of that cross-section,
11    period.
12  Q.   So this 196 cfs is not meant to be
13    indicative -- I think it's a yes-or-no question,
14    Mr. Hjalmarson.  It's not meant to say this is what the
15    John Day looked like in its ordinary and natural
16    condition, true?
17  A.   Oh, that's -- what you -- it is not
18    representative of the natural and ordinary, that's
19    true.
20  Q.   In your second addendum that you submitted in
21    February, you spent a number of pages addresses
22    Mr. Burtell's report in this case; is that right?
23  A.   You asked me my opinion of it, so I thought
24    I'd give it to you, and, yes, that's right.
25  Q.   And the -- do you remember when you received
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 1    Mr. Burtell's report?
 2        And for the record, Mr. Burtell's Verde River
 3    declaration is X009.  It's Freeport 1, and it was
 4    submitted on September 18th, 2014.
 5  A.   Yeah, I downloaded it as soon as it appeared
 6    on the site.
 7  Q.   Okay.  So you had it in hand well before you
 8    and I had a chance to talk in December?
 9  A.   As I told you when you and I were talking, I
10    had read through it, but I had no opinion.  It just --
11    I told you it smelled a little.
12  Q.   So it wasn't until after you provided your
13    testimony in December that you decided to dig into the
14    report and develop some opinions; is that a fair
15    summary?
16  A.   You asked me so many times that the answer to
17    that is yes.  You started making me suspicious.  I
18    think you asked me four or five times what I thought of
19    it, and I thought I think I'll take a look at it and
20    see what I really think of it, and I did, and there it
21    is.
22  Q.   How would you characterize the similarity or
23    dissimilarity of Mr. Burtell's calculated discharges
24    and depths compared to yours, in general terms?
25  A.   You mean his final results, without
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 1    considering the quality of it, just the numbers?  We're
 2    back to math now and not --
 3  Q.   I'm asking you -- just answer my question,
 4    okay.  My question is very simple.  You have put
 5    forward some depths and some discharges.  Mr. Burtell
 6    has put forward some depths and some discharges.  How
 7    do they compare, in general terms?
 8  A.   Down in the lower part, his are ridiculously
 9    high.
10  Q.   His are a lot higher than yours in some
11    instances, aren't they?
12  A.   Yeah, higher than anything I've ever seen.
13  Q.   And, in fact, the only place in which your
14    depths are higher is in the upper reach of the Verde;
15    isn't that right?
16  A.   That's true.
17  Q.   Okay.  And that's a function of your
18    calculations based on 8,000 acre-feet -- sorry,
19    8,000 acres, irrigated acres, above the headwaters that
20    you have now reduced down to 7,000; isn't that right?
21  A.   That's right.
22        MR. HOOD: Okay.  That's all I have.
23    Thank you, Mr. Chairman.
24        CHAIRMAN NOBLE: Thank you.
25        Is there anyone else that would like to
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 1    ask Mr. Hjalmarson questions?
 2        MS. HERR-CARDILLO: I'm planning to do
 3    some redirect, if that's allowed.
 4        CHAIRMAN NOBLE: Sure.
 5        (A recess was taken from 2:18 p.m. to
 6        2:37 p.m.)
 7        CHAIRMAN NOBLE: We're back on the
 8    record.
 9    
10        REDIRECT EXAMINATION
11        BY MS. HERR-CARDILLO: 
12  Q.   Okay.  Mr. Hjalmarson, I would like to start
13    the redirect kind of picking up where we left off with
14    Mr. Hood's last question to you regarding the
15    calculations based on the cultivated acreage.
16        Just to be clear, you used the cultivated
17    acreage for just one of your methods for calculating
18    the flow, correct?
19  A.   That's correct.
20  Q.   Okay.  And you also calculated using another
21    method, correct?
22  A.   That's correct.
23  Q.   Okay.  And, in fact, in addition to using the
24    two methodologies and comparing those two
25    methodologies, you've also done some other
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 1    cross-checking of your calculations, correct?
 2  A.   That's correct.
 3  Q.   Okay.  And if you could just explain to the
 4    Commission kind of where you've done that
 5    cross-checking.
 6  A.   Okay.  First of all, Methods 1 and Methods 2
 7    agree very closely.  The first check is in the second
 8    addendum, and it's displayed up here.
 9  Q.   And just so I can make the record clear, the
10    second addendum is Exhibit No. X059, which was
11    submitted last week.  So, go ahead.
12  A.   And on Page 68 of that second addendum is the
13    discussion of several -- of six different items that I
14    have brought up in regard to a USGS study of the Verde
15    Valley itself, in other words, the middle Verde.  And
16    that study is described in USGS Bulletin 1177 by two
17    guys, Twenter and Metzger, and it's considered by many
18    hydrologists and groundwater people as a classic
19    document.  It's beautiful work.
20  Q.   Sorry to interrupt, but just this page that
21    you're showing on the screen right here is Page 68, but
22    it actually is the third page under what you have
23    called Supplement 6 in the second addendum, correct?
24  A.   Yes, ma'am.
25  Q.   So a full description of this comparison of
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 1    the two methodologies against this study is found in
 2    Supplement 6?
 3  A.   Yes.
 4  Q.   Okay.  Go ahead.
 5  A.   And this is a discussion where I point out
 6    that these guys note that the discharge from the Verde
 7    Valley, and I think they referred to it as a virgin
 8    flow, was 465 cfs; and at that time the effects of deep
 9    well pumping and so forth were minimal.  So that's why
10    they said this is the virgin or natural condition for
11    the Verde Valley itself.
12        Now, using my Methods 1 and 2, I determined
13    that 28 cfs was missing from the Verde, and that
14    discharge would have flowed into the Verde Valley.  So
15    I simply added that 28 cfs to there 465, and I get --
16    my eyes are a little bad, but I get 493.
17        Now, using my natural flow method of adding
18    100 cfs from Camp Verde on down to the mouth, I add
19    100 cfs to create the natural flow.  Using that number
20    where I added the 100, that number is 494.  There's
21    only 1 cfs difference between this method and the
22    method that uses the Bureau of Reclamation 52 report.
23        Now, I would call that pretty darn close.
24    And this method is totally independent of the Bureau
25    study or anything else.  This is an independent check,


www.coashandcoash.com                 Phoenix, AZ


Page 1393


 1    and all it uses is my estimate of 28 cfs.  Add it to
 2    it, bam.
 3  Q.   Okay, so that was one check.
 4        If you want to go on to the next, and this
 5    page comes from your addendum.  Not the second
 6    addendum, but the first addendum.  It's hard to keep
 7    track, I know.
 8        MR. HOOD: Agreed.
 9        BY MS. HERR-CARDILLO: 
10  Q.   But they're all labeled and numbered, and
11    this is Page 60 from your addendum.  So go ahead and
12    explain it.
13  A.   Okay.  This is a more modern number of man --
14    or reductions in flow of the Verde as a result of human
15    activities.  And this is the report here, the Blasch
16    and others report, and it's Scientific Investigations
17    Report 2005-6198 [sic].  And this is an excerpt from
18    that.
19        And they say the average water use, and
20    that's by man, for the Big Chino is 1,200 -- or 12,000
21    acre-feet; Little Chino, 13,000; and the middle Verde,
22    the Verde Valley, 47,000.
23        Well first off, just simply add those up.  It
24    comes to 72,000 acre-feet.  Divide that by 725, and
25    what do you get, folks?  You get 100 cfs human
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 1    influence, exactly what the Bureau came up with in the
 2    1952 report.  It's still there.  Granted this is
 3    modern, this is modern hydrology and modern conditions,
 4    but I think it's an interesting check.  I consider it a
 5    check on Methods 1 and 2.
 6        The water use on the upper area is 12,000
 7    plus 13.  That's 25,000.  And that agrees very closely
 8    with my estimates.  So this ties into all this historic
 9    work, you know, my -- it ties in real well with the
10    natural conditions I've been estimating.  Okay?
11  Q.   Okay.  And then the third check?
12  A.   And the third check isn't quite as sound, but
13    this is a rainfall runoff relation for the Verde.
14  Q.   And, again, this is found in your second
15    addendum.  It's under Supplement 8, and what you've got
16    up here is actually Page --
17  A.   Page 99.
18  Q.   99?  I think, actually -- yes.  Sorry.  I'll
19    just stay out of it.  Go ahead.  You're doing fine.
20  A.   I show all the data in my report.  In other
21    words, I show all the mean annual runoff data and the
22    average annual rainfall in my report.  Those are the
23    data that were used for this.
24        The precipitation data correspond to what
25    NOAA calls their North Central region of Arizona.
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 1    Within that region are roughly a half a dozen rain
 2    gages; Jerome, I think they even used Flag or a partial
 3    effect of Flag.  It's outside the watershed just a
 4    little bit.  But, anyway, it's an average of the
 5    precipitation records at several of the gages there.
 6    So it represents an average rainfall for the watershed
 7    or the upper watershed.
 8        So, anyway, you take that mean annual precip
 9    and run it through the relation, and you get an average
10    annual runoff that's real close to the Bureau of
11    Reclamation runoff.  So it's within -- I'm having
12    trouble reading it.  That's why I'm not --
13  Q.   We can probably --
14  A.   763, is it, versus 751 for the Bureau.
15    That's a pretty close check.
16        Just as a point of interest, there's a lot of
17    hydrology shown in this relation, and this is on
18    Page 106 of the second addendum.
19  Q.   I think that's 100.  Yeah, that's 100.
20  A.   Oh, is it 100?
21  Q.   Yes.
22  A.   Oh, okay.  I'm sorry, 100.
23        This is a plot of the winter precipitation
24    versus the runoff.  It has a very large coefficient of
25    regression.  This is -- when you consider hydrologic
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 1    relationships, this is a pretty good one.  It shows
 2    that the winter precipitation strongly influences the
 3    total runoff.
 4        You can read some things here that are
 5    interesting.  You can see how it flattens out as the
 6    precip gets lower.  And what this is indicative of are
 7    the large springs, like Fossil Creek springs, the
 8    headwater springs on the Verde up near Paulden, and so
 9    forth.  And it shows that it doesn't matter how low the
10    precipitation gets, you still have a base flow in here.
11    And this little line on the bottom is the Q90 line that
12    I'm using for this big of a location.  And this is a
13    relationship for the mouth of the Verde River.
14        So I just -- I thought that was very
15    interesting, a much better relationship than I would
16    expect.
17  Q.   So doing these cross-checks against these
18    other scientific studies gives you confidence in your
19    analysis?
20  A.   I have a lot of confidence in the estimates
21    I've made of the natural flow.
22  Q.   Mr. McGinnis asked you a number of questions
23    about your decision to use 3.15 for the consumptive
24    use, and he showed you this chart.  What was -- if you
25    could just clarify your basis for using the 3.15
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 1    figure.
 2  A.   Well, my basis is it's an average figure for
 3    crops in an area that the USGS studied where they use
 4    the same figure.  So I simply used what they used, and
 5    I used it as an average because back in the 1870s and
 6    so forth, I really didn't know what crops were out
 7    there.  I do know there were some corn, there were some
 8    beans.  There was also documentation on meadowland and
 9    so forth.
10        So in the absence of any specific
11    information, I thought it wise to let's just use an
12    average figure.  The USGS used it.  And that's it.
13  Q.   And the ADWR calculations, do you see a
14    problem with those?
15  A.   Those are for specific conditions that were
16    out there at the time.  So they knew -- they had more
17    information that led them to use methodology other than
18    the average.  They knew more specific information about
19    what was going on there.  Therefore, they were
20    justified in using something that you might consider
21    better than using the average of 3.15.
22  Q.   And what was the time frame for the ADWR
23    calculations?
24  A.   What was what?
25  Q.   The time frame.
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 1  A.   It's recent.  Oh, February -- wait a minute.
 2    It's not listed on here, but it's a recent.  What is
 3    that, a 2001?
 4  Q.   I think it was a 2000 study.
 5  A.   2012?
 6  Q.   2000.
 7  A.   2000.
 8  Q.   Wasn't the date on it 2000?
 9  A.   It's 2000, okay.
10  Q.   And then just one more follow-up.  Well,
11    there's going to be more than one more follow-up,
12    but...
13        Mr. McGinnis had you read from Exhibit X057.
14    On Page 3-30 there is a discussion of the maximum
15    number of potential acres.  Do you recall reading that?
16  A.   Oh, yes.  The 1,620?
17  Q.   Correct.
18        And that's a significantly different number
19    than what you used in your calculations, correct?
20  A.   Yes.
21  Q.   And does that surprise you?
22  A.   No.  There's -- what is there?  Over a
23    hundred-year span between these numbers.  You know,
24    things change.
25  Q.   And, in fact, in that particular paragraph,
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 1    doesn't it mention the fact that there's been a modern
 2    trend toward cultivated lands?
 3  A.   It could be, yes.  It's possible.
 4  Q.   Take a minute and read it.
 5        Sorry, we're going to have to share the
 6    exhibit.  What I'm trying to direct your attention to
 7    is that there's irrigated farmland having been removed.
 8  A.   Oh, I'm sorry.
 9        Yes, there's a comment here, yeah, "Over the
10    last five years approximately 300 acres of historically
11    irrigated farmland has been removed from farming for
12    development purposes.  This is a common trend occurring
13    throughout the entire study area."
14  Q.   Okay.  So that 1,600 acres is referring to
15    under current conditions, as opposed to historically
16    cultivated land?
17  A.   Yes.
18  Q.   Okay.  All right, you can give that back to
19    me.
20        If you could take a minute and bring up your
21    second addendum.
22  A.   Okay.  Where do you want to --
23  Q.   Just go ahead and open it up in full screen,
24    or whatever that's called.  Full screen mode, yeah.
25        Okay.  Before we get to that, I just want to
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 1    ask you a couple more general questions following up on
 2    Mr. McGinnis's questions.
 3        Can you clarify for the Commission why you
 4    spent more time on the upper Verde?
 5  A.   Well, it's the source water area, and I
 6    devoted a tremendous amount of time to the four
 7    sub-basins up there, the Big Chino, Williamson Valley,
 8    and so forth.  I spent a lot of time looking at the
 9    original land surveys and so forth.  And so it's
10    almost, in a way, it's kind of a common sense thing.
11    This is where all the water is originating, and so in a
12    sense, I'm studying the whole river when I'm defining
13    what's going on up there.  But because of the
14    complexity of the headwater area, I had to -- I spent
15    quite a bit of time up there.
16  Q.   But the analysis of the upper Verde is
17    directly applicable to your analysis of the lower
18    Verde?
19  A.   You bet.  It's part of the watershed.  So the
20    time spent up there is really defining a lot of what's
21    going on down below.
22  Q.   Okay.  And one other thing that came up in
23    the questions from Mr. McGinnis was the use of mean
24    depths --
25  A.   Oh.
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 1  Q.   -- as opposed to maximum depths.  If you
 2    could clarify what you meant when you were dismissive
 3    of mean depths.
 4  A.   Yeah, I think I said worthless.
 5        And I'm not talking about a mean depth in the
 6    main channel itself.  In other words, I'm not talking
 7    about a subdivided channel, which the Fish and Wildlife
 8    Service uses and the Hyra method uses.  But I'm talking
 9    about the entire channel, like is being used by some
10    people involved in this issue, where you have a main
11    channel and then you have an overflow area that could
12    be a panhandle ten times as wide as the main channel,
13    with a very shallow depth on it.  And if you compute
14    the mean depth for that condition, it doesn't represent
15    anything, really, that's going on in the main channel.
16    Therefore, to me, if you're evaluating navigability,
17    it's worthless.
18  Q.   Because it overstates or understates the
19    depth?
20  A.   Grossly understates the depth you're
21    interested in.
22        Now, if you're going to get a mean depth for
23    just the main channel, then it has some meaning.  It
24    has a very useful meaning, as a matter of fact,
25    depending on what you're representing with it.


www.coashandcoash.com                 Phoenix, AZ


Page 1402


 1  Q.   Mr. McGinnis also asked you some questions
 2    about whether you had done any, I think it was,
 3    observations on obstructions or analysis of
 4    obstructions; and you talked about your own experience,
 5    your visually observing the river.
 6        Explain to the Commission or share with the
 7    Commission your experience on the Verde River.
 8  A.   Well, starting at Sullivan Lake, during World
 9    War II my father was overseas.  My mother used to take
10    us swimming in Sullivan Lake.
11  Q.   So you can condense it a little bit.  You
12    don't need to --
13        CHAIRMAN NOBLE: When I turned 16?
14    Yeah.
15        THE WITNESS: Oh, you don't want me to
16    work up day by day?
17        BY MS. HERR-CARDILLO: 
18  Q.   Just give them an idea of how much time you
19    spent, literally, on the river.
20  A.   Okay.  Over my lifetime, when you combine
21    recreation with work, it's a few thousand hours that
22    I've been on the Verde River; and I've been on it, you
23    know, up above, in it, you know, walking along it.
24    I've been all over it.  So...
25  Q.   And you've boated it?
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 1  A.   I've boated it.  I built a boat in high
 2    school.  I put plywood, marine plywood boat, and my
 3    brothers and I used to go fishing with that.  We did
 4    not go over Verde Falls in it.
 5  Q.   Okay.  Now, just for the benefit of the
 6    Commissioners, who may not have seen this second
 7    supplement or second addendum, to keep our terminology
 8    straight, at the beginning of this document you have
 9    broken down the error that you described in response to
10    some questions from Mr. McGinnis, correct?
11  A.   Yes.
12  Q.   It's corrigendum, corrigendum --
13  A.   Yeah.  Yeah, corrigendum.
14  Q.   Corrigendum.  That was a new term for me,
15    but...
16        So I don't think we need to spend any more
17    time on it, unless you had something to add.  I just
18    wanted to make its location in the record clear to the
19    Commissioners who might want to look as it closely.
20  A.   Okay.
21  Q.   If we can just move through -- I'll try to
22    move through quickly, but I just want to move through
23    this second addendum.  So if you could go to the first
24    supplement.
25  A.   Okay, the first one was a debt I owed
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 1    Mr. Hood.
 2  Q.   Keep moving.  You're not on it yet.
 3  A.   Oh, oh, I'm sorry.
 4  Q.   There we go.  Okay.
 5  A.   Yeah.  That's the one I -- actually, there
 6    was a reference at the bottom of that page I didn't see
 7    when Mr. Hood was asking me for a clear reference.  So,
 8    anyway, the bottom there is a clear reference to what
 9    he seemed to want.
10  Q.   Okay.  So this was an explanation that you
11    provided in response to some questioning from Mr. Hood.
12    And just to be clear, the information actually was in
13    the original report in a footnote that you just
14    overlooked at the time of your testimony?
15  A.   I felt there was enough information to
16    satisfy his concern.  However, the best -- I think a
17    better reference is the one at the bottom that I
18    included there.
19  Q.   Okay.
20        MR. BREEDLOVE: Joy, just, I'm sorry, to
21    interrupt, just for the record, the exhibit number?
22        MS. HERR-CARDILLO: X059.
23        MR. BREEDLOVE: X059, thank you.
24        MS. HERR-CARDILLO: Okay.
25        MR. BREEDLOVE: For the second
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 1    amended -- I mean --
 2        MS. HERR-CARDILLO: Second addendum.
 3        MR. BREEDLOVE: Second addendum, thank
 4    you.
 5        THE WITNESS: On this response to him,
 6    in the middle of this page, you'll see a reference to
 7    the East Verde River.  And shall I mention that?
 8        BY MS. HERR-CARDILLO: 
 9  Q.   Go ahead, briefly.
10  A.   Okay, this is the East Verde.  This points
11    out that the East Verde River brings water in from West
12    Clear Creek, and just to be very conservative, I did
13    not include that in my determination of the 100 cfs
14    human effect.  If I included that in there, it would
15    start approaching 110 cfs.  So there I covered my butt
16    again.  Sorry for that terminology.
17  Q.   Yeah, that's scientific terminology, you
18    know.
19  A.   But everybody understands that.  Okay.
20  Q.   So moving on to Supplement 2, and why did you
21    include this supplement?
22  A.   The what?  Why did I?
23  Q.   Yeah.  This supplement deals with the Hyra
24    method?
25  A.   This further describes the Hyra method.
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 1    There seemed to be some confusion if I was using the
 2    incremental Hyra method or the single section Hyra
 3    method.  And, anyway, I was using the incremental.  If
 4    you know anything about the Hyra method, the plot, this
 5    plot right here of depth versus velocity, that is the
 6    incremental -- part of the incremental method of the
 7    Hyra method.  So I've been using that on the Santa
 8    Cruz, the San Pedro, the lower Gila and here.
 9  Q.   And there's been some discussion of thalweg?
10    Can you --
11  A.   Thalweg?
12  Q.   Yeah, thalweg.
13        Can you define thalweg and explain kind of
14    what it is and how it is used to assess navigability?
15  A.   It's a longitudinal line connecting points of
16    minimum bed elevation along a river, or relating that
17    to navigability, the thalweg depth is the vertical
18    distance from the lowest point of the channel section,
19    a section across the channel, to the water surface
20    elevation.  In other words, it's the maximum depth.
21  Q.   Okay.  We have some additional exhibits here.
22        DIRECTOR MEHNERT: Are these new
23    exhibits?
24        MS. HERR-CARDILLO: They are new.
25        DIRECTOR MEHNERT: Are there two of
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 1    them?
 2        MS. HERR-CARDILLO: There's two.
 3        BY MS. HERR-CARDILLO: 
 4  Q.   Okay, before we get to the exhibits that I
 5    just passed out, go ahead and explain that diagram.
 6    And that's on Page 11, is it?
 7  A.   Yeah, Page 11 of Supplement 2.
 8  Q.   Second addendum.
 9  A.   Or, excuse me, second addendum.  I'm sorry.
10  Q.   That's okay.
11  A.   Okay.
12  Q.   I have to have some function here.
13  A.   This demonstrates a hydraulic computational
14    procedure for the Hyra method.  One of the main
15    advantages of the Hyra method is it uses subareas of a
16    channel cross-section, and it has a computer program
17    that will compute subarea characteristics.
18        So if you wanted to use that computer program
19    and you were interested in what I'm interested in, and
20    that is the width of channel corresponding to the
21    thalweg locations or the point of maximum depth, and if
22    you're interested in what's going on there, it will
23    actually compute it for you.
24        I just manually separated it from -- I didn't
25    bother computing it because I was only dealing with one
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 1    area.  So it was real easy just to separate it out.
 2        And like you see in this computation, the
 3    thalweg depth is used for the depth for that subarea.
 4    So that's exactly what I did.  So this shows the
 5    subdivision, which I used, and all I did was use the
 6    only subdivided area associated with the thalweg.
 7    That's all I needed.
 8  Q.   And is that standard practice in hydrology,
 9    in evaluating?
10  A.   Subdividing cross-sections certainly is, yes.
11    I've used it for 50 years.
12  Q.   And if you could take a look at Exhibit X062,
13    "Hydraulic Simulation in Instream Flow Studies:  Theory
14    and Techniques," and what is the significance of this
15    document?
16  A.   It's related to what I just said.  This is a
17    computer program used by the Fish and Wildlife Service,
18    and it's associated with the Hyra method.  And on
19    Page 123, down at the center paragraph, at the last
20    sentence, it says the program outputs include up to 9
21    cross-section subdivisions.
22        So, in other words, it's subdividing.  It's
23    not computing average conditions for the cross-section.
24    It's computing specific conditions for the
25    cross-section.
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 1  Q.   Including thalweg?
 2  A.   Yes.  It uses the thalweg in its computation.
 3  Q.   Okay.
 4  A.   Now, it will compute the hydraulic radius for
 5    each subarea, and that's approximately the mean depth
 6    for the subarea, not for the cross-section.  So it does
 7    do that.  It says that in Item 7 there.  Okay?
 8  Q.   Okay.  And then the next exhibit that we just
 9    passed out, the "Criteria for the Depths of Dredged
10    Navigational Channels," what is that?
11  A.   Yeah, this is criteria, yeah, for the depths
12    of dredged navigational channels, and this is from the
13    National Research Council.  I know something about
14    that.  I was on one of their committees for two years
15    studying alluvial fan flooding for FEMA.  But, anyway,
16    so I understand what's going on here.  These are people
17    that they bring together that know something about the
18    subject, and they talk it over, analyze it and so
19    forth, and produce a report.
20        In this case, in regard to navigation, on
21    Page B-5, down near the bottom there's a couple of
22    things that are kind of interesting.  The paragraph
23    that starts with "Channel width," it's the second one
24    from the bottom, it says "While channel width and
25    channel depth are factors of equal significance insofar
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 1    as cross sectional area is concerned, it appears that
 2    inadequate depths are much more hazardous than
 3    inadequate widths."
 4        In other words, channel depth is pretty darn
 5    important, and that's exactly what I've been talking
 6    about.
 7        On channel alignment, they say, and this is
 8    the start of the next paragraph, "Channels should be
 9    located as closely to the alignment of the thalweg as
10    practicable."
11        Okay.
12  Q.   Great.  Okay, let's move on to Supplement 3
13    of the second addendum, and that starts on Page 14, if
14    you want to -- will your arrow keys move that down?
15    There you go.  Back one.
16        Okay.  And I think you alluded to this
17    earlier in response to some questions, but if you can
18    just -- well, maybe not.  Can you explain what
19    Supplement 3 is?
20  A.   Yes, I did allude to this, but I didn't say
21    it was Supplement 3.
22  Q.   Okay.
23  A.   But I was pointing out that you get both base
24    flow and storm runoff in February, and I have several
25    examples here in Supplement 3 that show that.  I just
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 1    grabbed a few consecutive years, and I'm showing the
 2    precipitation.  Well, there's the hydrograph.  There's
 3    the description of the weather conditions from the
 4    National Weather Service.  There's the precipitation.
 5    There's the temperature.
 6  Q.   And these are all official records, correct?
 7  A.   This is all official stuff.
 8        So I just go February after February, and the
 9    hydrographs up there on top, there's a real good
10    example of a real good base flow and then you have
11    storm runoff.  So you have both in February.  So
12    there's all the records to back it up.
13        Here's something Mr. Allen and I were talking
14    about.  This is a plot of the mean temperature up in
15    the upper -- in the northeast part of Arizona, which is
16    basically in the upper Verde River.  This is a mean
17    annual temperature graph.  You can see it increasing
18    here.  This goes back to 1895.
19  Q.   And when you say you were talking with
20    Commissioner Allen about it, that was in response to
21    his questions, correct --
22  A.   Yes.
23  Q.   -- here today?
24  A.   Yes.
25  Q.   Okay.
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 1  A.   There's -- what is that, the precip?  Yeah,
 2    precip, mean monthly precip for February.  So you can
 3    see how variable it is.  And then here's the mean
 4    temperature for February.  It's the precip you want to
 5    look at.  You know, if you're going to describe --
 6  Q.   Precip meaning precipitation?
 7  A.   Huh?
 8  Q.   Precip is precipitation?
 9  A.   Precipitation, yes, mean monthly
10    precipitation.  Or it's -- yeah.  Anyway, I think
11    that's it.
12        Whoops, let me go back.
13        And, lo and behold, here is a USGS study that
14    included a base flow period in February in their
15    analysis.  So, you know, I'm not the only one that
16    thinks it's there.  The USGS thinks it's there too.
17    Yeah, okay.
18  Q.   So moving on now, Supplement 4, explain to
19    the Commission why you included this supplement.
20        I think this is also something that you
21    discussed in your testimony or response to questions on
22    cross.
23  A.   Okay, I included this because there's several
24    depth measurements made on the lower Verde area during
25    the months of February and March of 1911.  Now, we've
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 1    already discussed that some, but what I decided to do
 2    was present official data, official Weather Service
 3    data, in the form of -- now, here's our different
 4    townships.  The two townships I'm talking about are
 5    right down here.  The data I'm talking about are right
 6    here.
 7  Q.   And there was some suggestion that some of
 8    the measurements were taken during times of high water?
 9  A.   That's right.
10  Q.   And what did your research reveal to you?
11  A.   My research, looking at the whole group here,
12    showed that out of all the depth measurements, there
13    were two that could have been affected by direct
14    runoff.  The rest of them are base flow.
15  Q.   And why is that?
16  A.   Well, like from February 18th through 24th,
17    when a whole lot of depth measurements were made out
18    there, there was no rain in the watershed, and the
19    temperatures in Flagstaff were very cold.
20        So there was just no chance of snowmelt.  So
21    I've presented the data there for all to see, and I've
22    given an example.  Here, let me just -- well, there's
23    the map of the area.  But I've given an example here
24    now with dates and observations, and it shows just what
25    was going on for this segment of GLO surveying.
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 1        And you're welcome to look at that and then
 2    go back and look at the official temperatures and
 3    precipitation and see for yourself what you think it
 4    is.
 5        And you will see that the federal surveyors
 6    stayed away from the main channel of that river when
 7    there was direct runoff in the river.  There was
 8    floodwater in that river at times.  What they did was,
 9    in one case that I show, is they surveyed up the side
10    of the Verde and then went over to Sycamore Creek,
11    where they could survey.
12        Surveyors are not stupid.  They're not -- if
13    it's direct runoff, they're not going to send a rodman
14    out into that channel to measure depth, whether it's
15    3 foot or 4 foot or whatever.  They're not going to put
16    them out there in floodwater.  I've been in the Verde
17    myself, and it's dangerous when you start doing things
18    like that.
19  Q.   So all of this is laid out in your
20    supplement?
21  A.   It's all laid out in that supplement.
22  Q.   Okay.
23  A.   Okay, I'll quit talking.
24  Q.   That's okay.
25        CHAIRMAN NOBLE: You?
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 1        BY MS. HERR-CARDILLO: 
 2  Q.   Just briefly; I don't want to spend a lot of
 3    time on Supplement 5.  That's on the dryland farming,
 4    if you want to turn to Page 61.
 5        Again, the information is there; but why did
 6    you include that?
 7  A.   There was some discussion of this.  I think
 8    Mark mentioned it today, also, where I said there was a
 9    possibility that it occurred in one section in
10    Williamson Valley, and I also mentioned that the
11    farming that occurred up there was probably associated
12    with cienegas.  And these six samples just show that it
13    wasn't -- it wasn't something that you could make a
14    profit with, largely because the most precip available
15    would be summer storms, and those are so sporadic.  So
16    if you're trying to earn a living relying on summer
17    thunderstorms, you're going to be a poor farmer.  So...
18  Q.   Okay.  So having done further research on the
19    dryland farming, you did not change your conclusion
20    about your --
21  A.   That's right.
22  Q.   Okay.  Supplement 6 we've already talked
23    about.  That contains the cross-checking that you did.
24        So let's turn to Supplement 7, and that's
25    Page 70.  I think you explained a bit, in response to
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 1    Mr. Hood's questioning, of why you undertook the
 2    analysis that's contained in Supplement 6, but maybe
 3    briefly refresh our memory.
 4  A.   Yeah, I would prefer to be brief on this.  I
 5    go into excruciating detail here as to what I thought
 6    was incorrect with what Mr. Burtell did.
 7  Q.   Okay.  Let's just, for today, let's just talk
 8    about the concerns that you raise in this supplement
 9    about Mr. Burtell's reliance on the Ross study.
10  A.   Yes, as I explained, well, later towards the
11    end of this analysis, roughly on Pages 94, 95, and --
12    yeah, mostly on 94 and 95.  But as I got further into
13    looking at Mr. Burtell's work in detail and, therefore,
14    going into Ross's work, which Mr. Burtell relied
15    heavily on, I realized there was some real funny stuff
16    with Mr. Ross's work, also, and that it may have had
17    some influence on some of the odd things I was seeing
18    in Mr. Burtell's work.  It's simply because he was
19    using data that were incorrect.
20        So I can give you an example of what it is.
21    I think I can show more here with just one simple
22    example of what I'm talking about.
23  Q.   I think it's 95?  Yeah.
24  A.   This is Page 95.
25  Q.   We might be able to zoom that a little bit.
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 1        (An off-the-record discussion ensued.)
 2        THE WITNESS: Here's just an example.
 3    This is from Mr. Ross's report.  Now, let me clarify
 4    who Mr. Ross is.  He's a graduate -- he was a graduate
 5    student at this time at NAU, working on a Master's
 6    degree.  He had a limited budget.  He had a very
 7    specific objective.  That was to measure diversions and
 8    returns from four different canals down to the Camp
 9    Verde area.  It's a very limited area, when you
10    consider there's several dozen canals in the Verde
11    Valley.
12        And he was looking at those diversions
13    and returns and the net effect on the depth, velocity,
14    width, and flow of the Verde River.  That was it.
15    That's his graduate thesis.
16        BY MS. HERR-CARDILLO: 
17  Q.   And he wasn't considering the river in its
18    natural condition; it was in its present condition?
19  A.   Not at all, and he wasn't concerned about how
20    representative this was of the entire river or anything
21    like that.  It was very site-specific, very limited,
22    with a limited budget.
23  Q.   And it had a limited time frame?
24  A.   He had a limited time frame, also.  He did it
25    during a one-year period, which happened to be a very
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 1    dry period.  So it wasn't representative of anything
 2    long-term.
 3        So you have got to give this guy a break on
 4    this.  He's just a lowly graduate student trying to get
 5    a Master's thesis.
 6        Let's look at --
 7  Q.   Apologies to all lowly graduate students out
 8    there.
 9  A.   I have grandchildren that are in that;
10    they're just lowly grandchildren and trying to get a
11    degree.
12        Here's something from his publication.  It's
13    discharge versus time for one of the ditches, and he's
14    showing the amount of water diverted here by this solid
15    line.  And then during the winter here or whatever,
16    during this certain period they just shut off the
17    ditch.  They shut off the flow into the ditch.
18        But down here he shows about 1 cfs that was
19    outflow.  But if you notice, over -- where is the
20    number?  Gee, I wish I could know this.  It's 8 -- I
21    had my finger on it just a minute ago.
22        MR. SLADE: First paragraph.
23        THE WITNESS: Oh, there it is.  Okay, if
24    you notice, he says there was 8.3; but he shows 1.
25        Now, let me just generalize on that.
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 1    This is a major mistake, but the whole report is
 2    littered with mistakes just like that.  I asked him.
 3    In regard to those e-mails, I have no concern about
 4    you, Mr. Hood, reading those e-mails if you get Ross's
 5    permission.  It's all up to him.  I don't care.
 6        BY MS. HERR-CARDILLO: 
 7  Q.   And why might he be reluctant to give his
 8    permission?
 9  A.   It's very damaging.  He was afraid of hurting
10    his career, and that's mentioned in one of the e-mails.
11    I'll give you a hint of what's there.  He was
12    concerned.  He says he was afraid of hurting his career
13    with the USGS.  He's a USGS employee now.  And, believe
14    me, I'm not going to -- I'm not going to release that
15    myself.  You'll have to get his permission.
16  Q.   But --
17  A.   But I have no -- you know, have at it.
18    You're going to see something that I think Mr. Burtell
19    should have checked out, because he was using stuff
20    that was really pretty bad.
21  Q.   So in your evaluation of -- let's get back to
22    just your evaluation of Ross's study.
23  A.   Okay.
24  Q.   You found this significant error that's
25    reflected here --
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 1  A.   Yes.
 2  Q.   -- on Page 95, and you say there were other
 3    errors the study?
 4  A.   Yes.  I can show one more with the other
 5    graph on the previous page, if you want.
 6  Q.   Sure.
 7  A.   And that's about all.  Why doesn't this --
 8        MR. SLADE: Change your view.
 9        THE WITNESS: Okay, let's see, we've got
10    to go escape.
11        BY MS. HERR-CARDILLO: 
12  Q.   Or try just clicking on that arrow right near
13    where the cursor is.  That should take you up a page.
14  A.   Where?  I can't hear.
15        Okay.  Using this diagram here -- can you see
16    that well enough without me blowing it up or getting
17    this thing all locked up?
18        Here's the inflow to another ditch, and it's
19    shut off here.  Now, zero, zero is right here.  So it
20    does drop down here to zero.
21        MR. SLADE: What page are we on, for the
22    record?
23        BY MS. HERR-CARDILLO: 
24  Q.   94.
25  A.   Page 94, the previous page.
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 1        So it's shut off.  Okay?  Well, what's odd
 2    about this?  What do you think is odd about that?  Do
 3    you-all see it?  There's outflow.
 4  Q.   Explain.  Assume we don't see it.
 5  A.   Okay.  Here's the outflow from that ditch,
 6    and during this period where there's no inflow, there's
 7    outflow.  Does that make sense?
 8        I asked him "What's the cause of this?"
 9        His answer was he didn't know.  So there,
10    that's the level of what we're dealing with here, and
11    what more can I say?  I don't want to say any more.
12  Q.   Okay.
13  A.   Okay.
14  Q.   Any other problems that -- obviously there's
15    an in-depth critique here in the supplement and I don't
16    think we need to go through it in detail, but any
17    overarching problems or --
18  A.   Well, let me see if I can go back.  Well,
19    let's see.
20        Why don't we just leave it at this:  There's
21    a -- why don't we just leave it up to the reader on
22    that.  There's a serious water budgeting problem in
23    there that Mr. Ross had nothing to do with.
24  Q.   And did you also take issue with
25    Mr. Burtell's use; not just reliance on the Ross study,
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 1    but how he used it in his analysis as well?
 2  A.   Yes.  There's several pages devoted to issues
 3    that I was trying to raise about the weaknesses in what
 4    Mr. Burtell was using.
 5        I also quoted Mr. Bradley Garner, who has
 6    done groundwater modeling in that area, and he's
 7    actually used Ross's data for some modeling, and he
 8    looks at Ross's work as kind of a foot in the door kind
 9    of concept; that, all right, this is what some guy did,
10    and, you know, maybe this type of information can be
11    used for a full-blown groundwater model, which is
12    really what you need to define a system this
13    complicated along the floodplains, the irrigated
14    floodplains of the Verde River.
15  Q.   And just, once again, to be clear, the Ross
16    work was an unpublished Master's thesis, correct?
17  A.   That's right.  And he said Mr. Burtell had
18    never contacted him and never got permission to use an
19    unsigned Master's thesis.  He didn't know who
20    Mr. Burtell was.
21  Q.   Okay.
22        COMMISSIONER ALLEN: Mr. Chairman?
23        THE WITNESS: He did read -- he had read
24    Mr. Burtell -- or I think he glanced at Mr. Burtell's
25    thesis.  I'm sorry.
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 1        CHAIRMAN NOBLE: Do you want to
 2    interrupt now --
 3        COMMISSIONER ALLEN: Please.
 4        CHAIRMAN NOBLE: -- or do you want to --
 5        COMMISSIONER ALLEN: Now, please.
 6        In regard to the increased outflow that
 7    occurred in the ditch when the ditch was actually
 8    closed, isn't it possible that the groundwater level
 9    was higher during the wintertime when the ditch was
10    closed and, therefore, it would be reflected in the
11    outflow of the ditch?
12        THE WITNESS: Mr. Ross's answer was he
13    didn't know, but it could have been that.  It could
14    have been a subflow or something from --
15        COMMISSIONER ALLEN: Well, it would have
16    been subflow that was related to a higher flow in the
17    river itself, but also to --
18        THE WITNESS: That's exactly -- but he
19    thought it was Grandmother Ditch.  The discharge from
20    the ditch upstream goes down a wash called Grandmother
21    Wash, I think it is, and sometimes they divert that
22    into the next ditch.  This was not mentioned in Ross's
23    analysis, and it wasn't reflected in the numbers
24    Mr. Burtell used, if that was going on.  But Mr. Ross
25    wasn't sure what it was, so...
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 1        COMMISSIONER ALLEN: The reason I ask
 2    that question, because I've seen as much as a 20-foot
 3    change in the base level or the groundwater level on
 4    the floodplain when you've got high riparian use of the
 5    water and when you've got very little riparian use of
 6    the water during the wintertime.  So it would not be
 7    unusual to see that type of a reflection in the
 8    hydrograph.
 9        THE WITNESS: That's exactly right, and
10    that's going on in the Verde, the huge amounts of
11    mounding.  And that, you're backing up exactly what I
12    said.  It's so complicated, you can't take something
13    simple like this and use it like Mr. Burtell did.
14    There's too many things going on.
15        COMMISSIONER ALLEN: Okay.
16        CHAIRMAN NOBLE: Thinking else,
17    Mr. Allen?
18        COMMISSIONER ALLEN: No.
19        CHAIRMAN NOBLE: Please continue.
20        BY MS. HERR-CARDILLO: 
21  Q.   Okay.  Moving on to -- well, Supplement 8 we
22    already talked about at the beginning of your
23    testimony.
24        Briefly, Supplement 9 on the White Book, do
25    you have anything that you want to address on that
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 1    supplement, or can we just move on to 10?
 2  A.   I included this because there seemed to be
 3    some concern about the U.S. Bureau of Reclamation 1952
 4    virgin flow amount.  I'm a believer in that report from
 5    the standpoint that it's considered a White Book, or
 6    Mr. Gookin can say it even better than I.  It's
 7    considered a major reference.  Mr. Gookin even
 8    presented a paper about it, and I included an excerpt
 9    from his report that he gave not too many years ago
10    about how good that White Book is.
11        I took the trouble to search the internet for
12    any criticism of that Bureau 1952 report, which
13    basically covers the water in the lower Colorado River
14    basin.  But the amounts that they produce in there for
15    virgin flows are related to State water rights and
16    international water rights.  So when you start
17    disbelieving in it, you're disbelieving a lot that's
18    presently being used.
19        So I searched the internet for any criticism,
20    and I showed it here, where the USGS hired a group from
21    Colorado, and they concluded that, well, maybe it would
22    benefit from using a more modern analysis; but they
23    didn't find anything wrong with it.  So I just left it
24    at that.
25  Q.   Okay.  So moving on to Supplement 10, which
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 1    addresses the John Day River, this involves a
 2    reexamination of the John Day, and just if you can
 3    explain why you undertook this evaluation or
 4    reexamination.
 5  A.   Well, I undertook it because during the
 6    December hearing I learned that the numbers I was using
 7    for the John Day weren't the natural numbers.  I had
 8    read the report that showed the natural numbers, but I
 9    misread it and thought that they used the USGS data
10    instead of the State of Oregon data that had been
11    adjusted for human conditions.
12        So with that in mind, I decided, all right,
13    let's just take a look at the depths using the natural
14    numbers.
15  Q.   And these were numbers that were produced by
16    the Oregon Department of Water Resources or --
17  A.   Yes.  The water -- or the navigability issue
18    that was used in the assessment of it, it used records
19    at two gages, and this is a -- you can't really see it
20    here, but anyway, there's a USGS gage down there.
21  Q.   Just to be clear, this assessment of the
22    navigability of the John Day is separate from the court
23    case.  This was undertaken by the Oregon -- I don't
24    remember the formal title, but it's their Land
25    Department?
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 1  A.   Yeah, their water people.  Yeah, and I can
 2    show you how you can access that on their website.
 3        Anyway, there's two gages, and let's just go
 4    down to the data I was talking about.  I have a set of
 5    instructions here how to go into their website, the
 6    Oregon -- the State of Oregon website, and how to come
 7    down to the natural discharges.
 8        And in the example I'm showing here, this is
 9    the median flow for one of the two gages.  And the
10    title of that list or column of data is the natural
11    streamflow for that site.  So it's been adjusted by
12    using methods by the state of Oregon.  These are the
13    numbers, I guess, used in the legal decision.
14        So you can do that for the Q80.  That was
15    used in Oregon.  And then you go to the next gage and
16    do the same thing, the Q50, Q80.
17        And what I did is I created this table, and
18    these are the discharges from the State of Oregon site
19    right here for this gage and this gage.
20        And then going back to what Mr. Hood and I
21    were talking about earlier, I can go right to this
22    point.  I asked the USGS for two current meter
23    measurements, and we discussed that earlier, and these
24    were at sites downstream of the gages.  And I simply
25    plotted up the depths corresponding to widths across
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 1    the channel for those, for both of the current meter
 2    measurements.
 3        And on the website you can find gage height
 4    and -- or, excuse me, depth and discharge information
 5    for various measurements, and those come out with --
 6    they also have a published width.
 7        So I put those up here and created an
 8    estimated -- I estimated part of this cross-section.
 9    And using that information, I came up with a
10    depth-discharge relation for those two locations.  And
11    those are -- both of those locations where they make
12    the measurements are in transition periods using Hyra
13    terminology, which means it's not a riffle and it's not
14    a deep pool.  It's an area where the USGS could make
15    current meter measurements rather conveniently.
16        And I just simply applied that relation to
17    this discharge and came up with a depth, and that would
18    be the mean depth for each month.
19  Q.   And moving on to the next page, you --
20  A.   And then I used the Hyra method for the John
21    Day right here, and that's --
22  Q.   And that's Q80 for the John Day, correct?
23  A.   Yeah.  What page is this?
24  Q.   110.
25  A.   110.
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 1  Q.   110 of the second addendum.
 2  A.   So up at the top there, you can see that for
 3    the John Day, the minimum depth of 1.5.
 4  Q.   Now, just to clarify, when you say the
 5    minimum depth, what you're saying there, if I
 6    understand it correctly, is 80 percent of the time
 7    there's at least 1.5 -- 1 and a half foot depth in the
 8    river?
 9  A.   Yeah, or 20 percent of the time it's that or
10    less.
11  Q.   Okay.
12  A.   So that occurs 80 percent of the time.
13        On the Verde, using the same comparison, you
14    get a minimum depth of 3 feet --
15  Q.   So 90 percent of the time --
16  A.   -- 90 percent.
17  Q.   -- the Verde is 3 feet or more?
18  A.   That's right.
19  Q.   Okay.  So, essentially, when you compare the
20    two rivers, I think you said earlier in response to
21    cross-examination, the John Day River has more water in
22    it, but it's wider and, actually, shallower than the
23    Verde?
24  A.   Yeah.  It's very easy.  If you go in and
25    Google again, which is an easy way to look at rivers,
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 1    take a look at it.  You'll see it's very wide and very
 2    shallow.  And it's considered navigable.
 3  Q.   Okay.  Supplement 11.  That's Page 122.
 4        CHAIRMAN NOBLE: Bill, do you have a
 5    question now?
 6        COMMISSIONER ALLEN: Yes, I do.
 7        Relative to the John Day and the Verde,
 8    are these -- is this data specific to a certain
 9    cross-section in the river?
10        THE WITNESS: For the John Day it uses
11    two.  That's all I had to work with.
12        COMMISSIONER ALLEN: Okay.
13        THE WITNESS: And those are the two
14    sites that were used for the navigability study.
15        COMMISSIONER ALLEN: Right.
16        THE WITNESS: For the Verde it
17    represents many, many cross-sections.  Better.  Where
18    the information is boxed inside that box --
19        COMMISSIONER ALLEN: Okay.
20        THE WITNESS: -- on that right table.
21        COMMISSIONER ALLEN: So relative to the
22    position on the river, is one of the sections that were
23    used on the John Day close to the mouth or --
24        THE WITNESS: Yes.  Yes, sir.
25        COMMISSIONER ALLEN: And on the Verde?
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 1        THE WITNESS: That's a series of
 2    measurements all along the Verde.
 3        COMMISSIONER ALLEN: Okay.
 4        THE WITNESS: Just a point of
 5    clarification, the two gages that the USGS has that
 6    were used for the John Day decision, the control points
 7    for the -- well, let's say the end points for the
 8    navigability reach didn't quite correspond to the
 9    location of those gages.  They were within a few miles.
10    So but they used -- but the gage -- the record at the
11    gage is almost identical to what it was at those
12    points.
13        COMMISSIONER ALLEN: Okay.
14        BY MS. HERR-CARDILLO: 
15  Q.   Okay.  So moving on to Supplement 11, the
16    field notes, these are sample field notes for
17    Williamson Valley.  What was your reason for including
18    these?
19  A.   This is an area where there was a lot of
20    cultivated land, over 3,000 acres, and I thought I
21    would just show a sample of the field notes.
22        It's hard to read from here, but it says here
23    cornfield.  I have a little arrow there showing.  And,
24    anyway, I went through there and just pointed out the
25    number of -- just for three or four consecutive pages
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 1    here, three pages, the number of times they crossed a
 2    cornfield, either entered it or left it.
 3        And then here they talk about plenty of water
 4    for -- that's the summary for the survey for the whole
 5    township.
 6        So that's just a little bit of added
 7    information on the township that I used that had a lot
 8    of irrigated land.
 9  Q.   And these are just a sampling of the survey
10    notes?
11  A.   Just a sampling.  It's just a sampling.
12  Q.   Okay.  And then on the next page, the excerpt
13    you have up there, you included that.  I think there's
14    a reference to shallow wells?
15  A.   Let's see.  Let me get --
16  Q.   Page 127.
17  A.   Oh, this is Supplement 12?
18  Q.   No.  Well, I was referring to the tail end of
19    Supplement 11, at the top of that page.
20  A.   Oh, I'm sorry.
21        There's a U.S. Bureau of Reclamation report
22    referenced here in 1974 on the Big Chino, and they have
23    a summary statement here, and that statement agrees
24    with the conditions in Big Chino.  And they also
25    mention Williamson Valley here having shallow


www.coashandcoash.com                 Phoenix, AZ


Page 1433


 1    groundwater.  And so it agrees very closely with the
 2    federal land surveys.
 3  Q.   And then moving on on that, further down that
 4    page, Supplement 12?
 5  A.   Yeah, this is interesting.  It shows you the
 6    difficulty in trying to re-create natural conditions,
 7    in that if you started using legal records and so
 8    forth, what this says from the Hayden report is that
 9    there's a whole bunch of -- or many of the
10    appropriations are not of record in the watershed.  So
11    this is an advantage of using the federal land surveys,
12    because they just survey what's out there.
13  Q.   Okay.  And then finally, Supplement 13, if
14    you could just identify that and why you included that.
15  A.   I included that because -- I can't read it
16    here, but it's a mapping, an unpublished mapping of the
17    vegetation, and it's associated with a published report
18    by the USGS.
19  Q.   And that was done in 1976, correct?
20  A.   1976, that's correct.
21        And I just show a series of maps that I have
22    in my possession, and you can't see it at this scale,
23    but let me get down here where you can start to see it.
24    They show zones of -- well, it's really hard to see.
25    But, anyway, they've zoned out areas of different kinds
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 1    of vegetation along the river.
 2  Q.   Okay.  And there's a key, actually, in that
 3    as well.
 4  A.   At the start there, yes, there's a key for
 5    that.
 6  Q.   Okay.  Just a couple other miner points.  I'm
 7    almost done here.
 8        Do you have your main report there?  I just
 9    want to clarify a couple things on the record.  So if
10    you could turn to your main report and turn to Page 90.
11  A.   90?
12        MR. BREEDLOVE: Can you just state the
13    exhibit number?
14        MS. HERR-CARDILLO: If I knew it.
15        You asked about it.  Do you know what
16    the exhibit number is?
17        MR. MCGINNIS: No, I don't have it in my
18    head.  I've got it in my notes.
19        MS. HERNBRODE: The original?
20        MS. HERR-CARDILLO: Yeah, it's the main
21    report.
22        MR. SLADE: X015.
23        MS. HERR-CARDILLO: Oh, thank you.
24        BY MS. HERR-CARDILLO: 
25  Q.   Okay.  On this page Mr. McGinnis asked you


www.coashandcoash.com                 Phoenix, AZ


Page 1435


 1    about one of the cross-sections.  I believe it was --
 2    is this the third one?
 3        And he asked you -- it's the third one down,
 4    and he asked you to identify the main channel and the
 5    overflow channel, and I just think you misspoke.
 6        So if you can just, for the record, which is
 7    the main channel on?  Is it on the left or the right?
 8  A.   Okay, it's Page 90, the third figure down.
 9        MR. BREEDLOVE: Did you say 90?
10        BY MS. HERR-CARDILLO: 
11  Q.   90.
12  A.   Page 90 of the main report, the third figure
13    down.
14        The title above of it is USFS, or U.S. Forest
15    Service, Section 18 at River Mile 23.3.  And there are
16    two -- or there's a cross-section shown there, and
17    there happens to be two channels; one main channel,
18    which is large.
19  Q.   And what side of the page is that on?
20  A.   That's on the left side of the page.  And on
21    the right side of the page is a much smaller second
22    channel.
23  Q.   Okay.  And Mr. McGinnis asked you about a
24    number of those cross-sections on Page 90, but if you
25    could take a look at the page before 90 and the page
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 1    after 90 and describe those cross-sections, just
 2    generally.
 3  A.   Generally?
 4  Q.   Yeah.  Do they show a braided channel or a
 5    divided channel?
 6  A.   Well, on Page 89 there, it's a single
 7    channel.  And --
 8  Q.   Okay.  Page 91?
 9  A.   There's nothing -- oh, let's see.
10        On 91, single channel for the current meter
11    measurement and the median.  I think that's the median.
12    Yeah.
13        And for the average it shows a very shallow
14    flow on a floodplain.  But I would say 95 percent of
15    the water is in the main channel at the 80 cfs.
16  Q.   Okay.  And then one final thing.  Appendix I,
17    Page 9.  Sorry to make you go through this.
18  A.   Appendix -- which appendix?
19  Q.   I, Page 9 of Appendix I.  That's the -- I
20    think it's the Blue Verde or --
21  A.   Now, which appendix?
22  Q.   I.
23  A.   I, okay.  I'm sorry.
24  Q.   That's okay.  It's been a long day.
25  A.   Page I.  Oh, the Blue Trail.
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 1  Q.   Page 9.
 2  A.   9, okay.
 3        Okay.
 4  Q.   Mr. McGinnis had you read a portion of that
 5    that said it's not usually boatable, correct?  Do you
 6    recall?
 7  A.   Do you want me to read that?
 8  Q.   Correct.  Can you read -- boy, that is some
 9    tiny print.
10  A.   "The remaining 25 miles of the river are
11    heavily impacted by the upstream impoundments and are
12    generally not boatable stretches."
13  Q.   Okay.  So they're not boatable because of the
14    impoundments?
15  A.   Oh, sure, and Bartlett, yeah.
16  Q.   However, is it your understanding that people
17    do boat that stretch?
18  A.   Yes.  In my report I show a recent photograph
19    of people boating in that reach.
20  Q.   So while you would agree that they're
21    impacted by the impoundments, you don't necessarily
22    agree with the conclusion that they're not boatable?
23  A.   I think somebody told me you can get in
24    there, and they are required to release 100 cfs through
25    a lawsuit with the Indians or a settlement through the
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 1    Indians.  And Mark could say that much better than I
 2    can.
 3        But, anyway, they have to provide 100.  And
 4    if you're down below their canal that goes to the Fort
 5    McDowell Indian Reservation, they can be diverting a
 6    bunch of that, and if you're in a boat down there and
 7    they turn the water in, you're paddling in sand.  So...
 8        Somebody told me that that happened to them
 9    or they heard about it.  Anyway.
10  Q.   Okay.  Just to --
11        CHAIRMAN NOBLE: Excuse me.  Mr. Allen,
12    do you have a question?
13        COMMISSIONER ALLEN: Yes.
14        Mr. Hjalmarson, can you tell me what
15    time frame we're looking at in regard to that
16    particular issue?
17        THE WITNESS: The issue?
18        MS. HERR-CARDILLO: That portion of
19    his --
20        COMMISSIONER ALLEN: Yes.
21        MS. HERR-CARDILLO: Yeah.
22        THE WITNESS: Oh, when?
23        MS. HERR-CARDILLO: The Blue Verde
24    materials and the observations about the river in the
25    Blue Verde materials.
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 1        COMMISSIONER ALLEN: Right.
 2        THE WITNESS: The Blue?  Oh, that
 3    publication on -- what time frame?
 4        COMMISSIONER ALLEN: Yes.
 5        THE WITNESS: It's very recent.
 6        COMMISSIONER ALLEN: Okay, so it doesn't
 7    really apply to the natural and ordinary flow of the
 8    river?
 9        THE WITNESS: That's exactly right.  It
10    doesn't.  It doesn't.
11        COMMISSIONER ALLEN: Okay.
12        BY MS. HERR-CARDILLO: 
13  Q.   Okay.  Just to wrap up, you spent how many
14    years with USGS?
15  A.   Thirty-one.
16  Q.   Okay.  And during your time there, you did
17    numerous scientific studies?
18  A.   I did quite a few, yes.
19  Q.   And published scientific papers?
20  A.   I have quite a few publications, yes.
21  Q.   And has it been your experience that your
22    research and publications have been subjected to peer
23    review and feedback from colleagues?
24  A.   Well, I have a total of seven articles, three
25    major publications in the American Society of Civil
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 1    Engineers' Journal of Hydraulics, and if you want to go
 2    through peer review, try to submit something to them.
 3    It's serious.
 4  Q.   Okay, so serious peer review.
 5        So in terms of your professional career, you
 6    were preparing these studies for the benefit of the
 7    public; you weren't doing this research for the benefit
 8    of private interests, correct?
 9  A.   Well, I -- generally speaking, yes.  I was
10    not doing it for private.  It was a personal gain there
11    if you published, you know, published in various kind
12    of concept.  But they were for the public.
13        An example is one of the papers I wrote was
14    on the small flood on the Tanque Verde Creek in Tucson,
15    where it was published, and I went into great detail on
16    exactly how to analyze a flood when you go out in the
17    field and look for information.
18        And when my -- a professor from the UCLA
19    called me up.  He was visiting the University of
20    Arizona when I lived down there in Tucson, and he just
21    said "I want to let you know I've been using that
22    publication for my graduate-level civil engineering
23    class," there at UCLA.  So that's a public, yeah.  I
24    guess that's in the public category.
25  Q.   But in terms of, I guess, identifying a
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 1    hypothesis and conducting your research, your objective
 2    has been to find the truth, to figure out scientific
 3    accuracy, correct?
 4  A.   Yeah, I'm trained to use the scientific
 5    method, and I've used that, you know, with the USGS and
 6    in the consulting work I've done.  Since I've retired
 7    I've been an active consultant up until about seven
 8    years ago.
 9  Q.   And did you take that same approach with the
10    work that you did on the Verde for the Commission here?
11  A.   I used that approach when I -- yes.
12  Q.   And just, once again, you're -- you have been
13    paid, anything?
14  A.   I haven't been paid anything for this, yeah.
15    I'm starting to get sensitive about that.
16  Q.   Sorry to keep bringing it up, but we
17    appreciate your efforts.
18        MS. HERR-CARDILLO: That's all I have.
19        CHAIRMAN NOBLE: Thank you.  We'll take
20    a break now, 15 minutes.
21        (A recess was taken from 3:56 p.m. to
22        4:11 p.m.)
23        CHAIRMAN NOBLE: Mr. McGinnis, are we
24    ready?
25        MR. MCGINNIS: I think we're ready, yes.
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 1        CHAIRMAN NOBLE: Okay.  Are we on,
 2    Mr. Mehnert?
 3        DIRECTOR MEHNERT: (Nodded.)
 4        CHAIRMAN NOBLE: Then let us begin.
 5        MR. MCGINNIS: Moving on to the other
 6    side of the case, this is Dr. Littlefield, who is our
 7    first witness.
 8        THE WITNESS: Mr. Chairman,
 9    Commissioners.
10    
11        DOUGLAS R. LITTLEFIELD, Ph.D.,
12    called as a witness on behalf of the Salt River Project
13    Agricultural Improvement and Power District and Salt
14    River Valley Water Users' Association, was examined and
15    testified as follows:
16    
17        DIRECT EXAMINATION
18        BY MR. MCGINNIS: 
19  Q.   Dr. Littlefield, could you tell us your full
20    name, please?
21  A.   My name is Douglas Robert Littlefield.
22  Q.   And you've testified before this Commission
23    on several occasions; is that right?
24  A.   Several times on several rivers.
25  Q.   Did you submit a report on the Verde River
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 1    entitled Revised and Updated Report:  Assessment of the
 2    Navigability of the Verde River Prior to and on the
 3    Date of Arizona's Statehood, February 14, 1912?
 4  A.   Yes, I did.
 5  Q.   And it's your understanding that was marked
 6    as Exhibit X002?
 7  A.   I don't know what the exhibit number is.
 8  Q.   On Page -- do you have that report in front
 9    of you?
10  A.   Yes, I do.
11  Q.   Would you turn to Page 143, the appendix of
12    that report?
13        Does that appendix show your vitae or
14    curriculum vitae or resumé?
15  A.   Yes, it does.
16  Q.   Could you give us a little bit about your
17    background?
18  A.   I have a Ph.D. in American history from the
19    University of California at Los Angeles.  The emphasis
20    of that degree was on the history of the American West,
21    particularly in relation to rivers and environmental
22    history.
23        I've been doing this kind of historical
24    consulting work on environmental matters for over
25    30 years now, particularly in relation to western
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 1    rivers, navigability, and water rights.
 2        My clients have included multiple States'
 3    Attorneys General, the Department of Justice, the
 4    Bureau of Reclamation, different States' water
 5    agencies, irrigation districts, cities, law firms, and
 6    landowners' organizations and others.
 7  Q.   You said you've testified in other
 8    navigability cases.  What Arizona navigability cases
 9    have you testified on?
10  A.   Arizona?
11  Q.   Yes.
12  A.   The Gila and the upper and lower Salt, in
13    addition to the Verde, in these proceedings at ANSAC.
14        Oh, and, also, I can't remember the name of
15    the court case, but it was a Maricopa County Flood
16    Control District case; and I did not testify in court
17    in that, although I was deposed.
18  Q.   How about in other states; have you testified
19    in other navigability cases in other states?
20  A.   I've testified for 11 days on the issue of
21    whether the Kern River in California was navigable at
22    the time of California's statehood in 1850.  And I have
23    provided expert reports, but not testified, on other
24    rivers in the American West, which are at this point
25    confidential.
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 1  Q.   And are you an attorney?
 2  A.   No, I am not an attorney, and I don't plan to
 3    give any legal opinions in these proceedings.
 4  Q.   Are you a hydrologist?
 5  A.   I'm not a hydrologist.  I don't plan to give
 6    any hydrological conclusions in these proceedings.
 7  Q.   What is your professional background and
 8    training; what are you?
 9  A.   I'm a professional historian, and as such, I
10    intend to give an objective historical account of what
11    the Verde River was like on or before the time of
12    Arizona's statehood in 1912; and this is as was seen by
13    hundreds of historical parties, in effect conveying the
14    information about their perceptions almost as if they
15    were testifying in front of this proceeding as
16    witnesses.
17  Q.   Okay, we have up on the screen here a
18    PowerPoint presentation.  It says "Assessment of the
19    Verde River's Navigability on or before the Date of
20    Arizona's Statehood, February 14, 1912, by Douglas R.
21    Littlefield, Ph.D."
22        Is that a PowerPoint presentation you
23    prepared for your testimony today?
24  A.   Yes, and the date that's on it is October
25    2014 because originally that's when I was going to be
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 1    presenting this presentation.
 2  Q.   And this is, for the record, my
 3    understanding, is Exhibit X024.
 4        Is there anything else you would like to say
 5    about Slide 1 before we move on to the next slide?
 6  A.   Well, in terms of my background, I've
 7    provided expert witness testimony and reports and
 8    affidavits or depositions in five original jurisdiction
 9    cases before the U.S. Supreme Court.  And I've also
10    testified in front of a committee of the Arizona
11    Legislature in relation to navigability.  And I have
12    testified and provide consulting services for many
13    rivers, about many rivers, throughout the American
14    West, in addition to the Potomac River on the East
15    Coast.
16  Q.   All right, so move on to Slide 2.
17        Slide 2 says Previous Reports and Need For
18    Revision.
19        First of all, let me ask you, are you going
20    to cover everything in this PowerPoint that's in your
21    report that's X02?
22  A.   No.  I think that would be unnecessarily
23    time-consuming and very redundant.  I intend to provide
24    some examples of what the bigger report includes,
25    though.
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 1  Q.   And some of what's in your report, or even
 2    the PowerPoint, on the Verde is somewhat redundant of
 3    what you already talked to the Commission about back on
 4    the Gila; is that right?
 5  A.   That's correct.
 6  Q.   And we're going to try to go through that
 7    rather quickly.  Is that okay with you?
 8  A.   That's fine.  My understanding for the need
 9    of reincorporating it is basically so that these
10    proceedings stand alone on each river.
11  Q.   And your report on the Verde says "Revised
12    and Updated Report."  Did you do a prior report to the
13    Commission on the Verde River back in the early 2000
14    time frame?
15  A.   I did two prior reports, one in 1997 and one
16    in 2005.
17  Q.   Okay.  And the revisions that happened for
18    this 2014 report, what was the reason for that?
19  A.   The main reason for it -- none of the
20    conclusions changed, but the main reason is that since
21    the 2005 report there have become a lot more sources
22    for historical newspapers online that can be
23    keyword-searched.
24        Prior to that, prior to the previous report,
25    the most -- the best way that you could use historical
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 1    newspapers was simply scrolling through endless
 2    microfilm and hoping to spot a particular useful
 3    article.
 4        But now that there are a lot of historical
 5    newspapers online, you can keyword search, for example,
 6    for Verde River, and you get to see the actual article
 7    the way it was printed in the historical paper; and
 8    then if it looks useful, you can download it and
 9    analyze it and abstract it and so forth.  And the --
10  Q.   Go ahead.
11  A.   The other principal reason for revising the
12    report was that there are a lot more historical
13    photographs also available online, and maps for that
14    matter.  And even if the maps themselves and photos are
15    not online, there are a lot more online sources that
16    list the contents of various archives' holdings about
17    maps and photographs.
18        So I was able to supplement the 2005 report
19    with, primarily, additional historical newspapers and
20    historical maps and photos.
21  Q.   Were there also a couple of court decisions
22    that came out in the interim between your 2005 report
23    and your 2014 report that you took into consideration?
24  A.   There was the Montana PPL case just recently,
25    and I forgot what the other one was.
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 1  Q.   Is that what we refer to as the Winkleman
 2    case, the State versus ANSAC case?
 3  A.   Oh, yes.
 4  Q.   Is that something you considered?
 5  A.   Yes.  That provided that the determination of
 6    navigability needed to be considered in light of the
 7    natural and ordinary condition prior to the time of
 8    statehood.
 9  Q.   Is there anything else there on Slide 2 that
10    you want to talk about?
11  A.   No, that's it.
12  Q.   Let's move on to Slide 3.
13        Does the next portion of your presentation
14    discuss some background issues?
15  A.   It discusses background about navigability
16    and rivers in general and why title to the bed of a
17    river at the time of statehood is important.
18  Q.   Okay.  Let's go on to Slide 4 then.
19        Slide 4 is titled Navigability and the Equal
20    Footing Doctrine.  Can you explain your basic
21    understanding of the Equal Footing Doctrine?
22  A.   My understanding is that the legal concept
23    that States own the beds of navigable waterways within
24    their borders stems originally from English common law.
25        Over a long period of time in England, the
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 1    law had evolved to establish that the King was the
 2    owner of navigable bodies of water, and this was
 3    essentially to protect access for his subjects to those
 4    bodies of water.  This meant, for example, you couldn't
 5    build a mill dam on a navigable river because it would
 6    interrupt trade, which would be beneficial not only to
 7    the individuals carrying on the trade on the river, but
 8    it was also beneficial to the King to have a productive
 9    economy.
10        And, therefore, when the American colonies
11    became independent in 1776, they took over the rights
12    and responsibilities of the King of England, and this
13    meant that the colonies became the owners of navigable
14    waterways within their borders.
15        The Equal Footing Doctrine says that when new
16    states join the union, they join on the same or equal
17    footing to the original 13, and that means that when
18    new states joined the union, they also became the
19    owners of navigable waterways at the time of statehood;
20    and for Arizona this meant February 14th, 1912.
21  Q.   So did you conduct historical research to
22    address the Verde River in its ordinary and natural
23    condition as of February 14, 1912?
24  A.   And prior to.
25  Q.   Is that what's presented in your report and
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 1    in this PowerPoint presentation?
 2  A.   That's correct.
 3  Q.   Anything else on Slide 4?
 4  A.   No.
 5  Q.   Okay.  Go on to Slide 5 then.  Sorry.
 6        Slide 5 lists research locations.  Can you
 7    first tell us what's the difference between a primary
 8    source and a secondary source?
 9  A.   Primary sources are sources such as
10    documents, reports, letters, maps that were created
11    close in time and/or geography to a particular event.
12    They tend to be more accurate than secondary sources in
13    describing the event because of that proximity.
14        Secondary sources are books or articles that
15    are frequently summarized about from other books or
16    articles that have relied on primary sources.
17        Secondary sources can be accurate, but
18    because they are not necessarily close in time or
19    proximity to an event, they are more subject to
20    possible error; and that's why professional historians
21    utilize mostly primary source in their work,
22    professional and scholarly.  And that's essentially
23    what I've tried to do with this particular report and
24    PowerPoint.
25  Q.   Do professional historians sometimes rely on
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 1    secondary sources if that's the best information they
 2    have?
 3  A.   Yes, they do.
 4  Q.   Are the sources that you used in your work
 5    footnoted in your report that's Exhibit X002?
 6  A.   Yes, everything that is discussed in my
 7    report is footnoted.  And the purpose of the
 8    footnoting, as with other professional and scholarly
 9    historians, is to verify accuracy for other parties who
10    may want to go check on those documents; or, possibly,
11    if someone wants to begin additional research on a
12    particular topic, they know where to go find the source
13    of a particular statement.
14  Q.   Does Slide 5 list some of the locations of
15    which you researched historical documents?
16  A.   Yes.  These are all sources that I utilized
17    to obtain the largest collection I could of primary
18    source documents.
19        That would be Arizona State University
20    Special Collections in Phoenix, Arizona State Archives
21    in Phoenix, Arizona Historical Foundation in Phoenix,
22    which, by the way, doesn't exist anymore.  It's been
23    absorbed by other archives.  The University of Arizona
24    Special Collections in Tucson, Arizona Historical
25    Society in Tucson and Phoenix.  The Yuma branch was
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 1    closed when I was here doing the work.
 2        Water Resources Center Archives, which used
 3    to be at the University of California at Berkeley, but
 4    is now at the University of California at Riverside.
 5    Even though it's a California institution, it has one
 6    of the largest collections of archival material on
 7    rivers throughout the West.
 8        The Bancroft Library at the University of
 9    California, which houses a large collection of primary
10    source documents about the West; Bureau of Land
11    Management here in Phoenix; the U.S. National Archives
12    in Washington, D.C.; the National Archives branch in
13    Denver, which houses Bureau of Reclamation records; the
14    Arizona State Land Department here in Phoenix; the Salt
15    River Project archives in Phoenix; the Sharlot Hall
16    Museum and Research Library in Prescott; and, as I
17    indicated earlier, many online newspaper and historical
18    photograph collections.
19  Q.   Did you personally or someone acting under
20    your direction actually go to all these different
21    places?
22  A.   I personally went, sometimes with a research
23    assistant and sometimes not.  I did all of the research
24    in these sources.
25  Q.   Anything else?
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 1  A.   Oh, let me qualify that.  With the exception
 2    of homestead patent files, which I had the information
 3    about, and then I contacted a colleague in Washington,
 4    D.C., who then copied them for me and sent them to me.
 5  Q.   So you looked at all the documents for the
 6    homestead patent files.  You just didn't actually go
 7    and pull them out of the records?
 8  A.   Correct.
 9  Q.   Anything else to say on Slide 5?
10  A.   Let's see.  No, that's it.
11  Q.   Let's go to Slide 6.  This one is titled
12    Published Research Sources.  Can you tell us what
13    published sources you reviewed and considered?
14  A.   Well, in addition to a lot of unpublished
15    archival material, primary source material, there are
16    also a lot of published primary source material,
17    primarily in government agency records, and these are
18    sources that I searched or one of my research
19    assistants searched and copied reports from the U.S.
20    Geological Survey.  Those are Water Supply Papers and
21    Annual Reports and other studies; Bureau of
22    Reclamation; the Department of Indian Affairs; the
23    General Land Office, which is today the Bureau of Land
24    Management; various congressional materials, including
25    the Congressional Record and Congressional Reports;
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 1    Arizona Territorial Legislation; and many other, in
 2    addition to these primary source, many other secondary
 3    published sources.
 4  Q.   Okay.  Does that cover everything on Slide 6?
 5  A.   Yes.
 6  Q.   Okay, Slide 7 says Research and Writing
 7    Methodology.  Can you explain to the Commission your
 8    approach in undertaking this project?
 9  A.   Well, with thousands of pages of historical
10    records available, the most relevant of those records
11    were abstracted into a special document database, which
12    can be sorted by date or subject matter or keyword.
13        And once I had several hundred of these
14    documents in my database, then I did some test sorting
15    to see how organization would run.  And then once I
16    determined the best way to sort the database, I then
17    dropped all of the abstracts of those documents right
18    into a word processing program, which essentially
19    provided a rough draft of the report.  I still had to
20    add transition sentences and that kind of thing, but at
21    least all of the material was presented in a logical
22    manner and didn't have to be retyped.
23  Q.   And then was this PowerPoint presentation
24    taken from your report?
25  A.   Yes, it was.
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 1  Q.   Does that cover everything on Slide 7?
 2  A.   Yes.
 3  Q.   Okay.  Slide 8 says U.S. General Land Office
 4    Surveys.  Does the next section of your materials
 5    relate to federal land surveys?
 6  A.   Yes.  A lot of the detail about how federal
 7    surveys of the West were done came from C. Albert
 8    White's book entitled A History of the Rectangular
 9    Survey System, which was published by the U.S.
10    government in 1983 to explain federal surveying and how
11    that work had evolved over time.
12        White's book prints verbatim actual
13    instructions to surveyors and manuals that came out.
14    So his book is essentially a primary source, but with
15    additional historical interpretation provided by
16    Mr. White.
17  Q.   Is that a book that you've used as a source
18    on other navigability work you've done?
19  A.   Many, many times.  It's pretty much
20    essential.  Fortunately, it's available online now, so
21    if parties want to download it and read it for their
22    own purposes or other research, it's a lot easier than
23    when I originally got it.
24  Q.   Okay.  Anything else on Slide 8?
25  A.   No.
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 1  Q.   Slide 9 says U.S. General Land Office Survey
 2    Field Notes and Plats.
 3        I guess my first question is are land survey
 4    records important sources for Verde River navigability
 5    analysis?
 6  A.   My understanding is that land records and
 7    survey plats and field notes are important, but not
 8    necessarily, to use a legal term, probative.  But they
 9    can be quite, I guess, illustrative of what a
10    particular watercourse was like.
11        They were done partly for the following
12    reasons:  One was to prepare the public domain,
13    primarily in the West, for an orderly settlement
14    pattern; and, secondly, was to record the
15    characteristics of the public domain.
16  Q.   Go ahead.
17  A.   In essence, to provide the U.S. government
18    with detailed information about what it had acquired
19    when it had acquired the western territories, either
20    from France in the Louisiana purchase or from Spain at
21    the end of the Mexican-American War.
22  Q.   And you said you thought they were
23    illustrative and not probative.  I just want to make
24    sure I understand that.
25        You believe they're important information for
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 1    the fact-finder to consider, but they don't necessarily
 2    determine the answer on their own, is that what you're
 3    saying?
 4  A.   That's exactly what I'm saying.
 5  Q.   And you talked a little bit about why the
 6    surveys are performed.  Can you tell us a little bit
 7    more about that?
 8  A.   Well, I just mentioned two reasons.  One was
 9    to prepare the public domain for orderly settlement by
10    providing a detailed means of establishing boundaries,
11    so when homesteaders selected their parcels, they would
12    have a precise legal description of their property; and
13    then the other was to provide the U.S. government with
14    information about what it held on lands that were still
15    within the public domain.
16  Q.   What were the surveyors told to do?
17  A.   Well, there were a number of different
18    manuals that began in 1851 that the U.S. government
19    published.  Prior to 1851 federal surveyors were given
20    individual letters of instructions covering certain --
21    the areas they were going to survey.
22        But beginning in 1851, because there was a
23    lot of settlement taking place, primarily in Oregon and
24    in California, the government thought it made more
25    sense to publish a manual of instructions, rather than
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 1    having to send out hundreds of individual letters to
 2    surveyors.
 3        There were -- the 1851 manual was the first
 4    manual, and it's in White's book, as are these other
 5    manuals.  And there were six manuals in total that were
 6    issued that governed surveying prior to Arizona's
 7    statehood in 1912.  So there were seven total; 1851,
 8    1855, 1864, 1881, 1890, 1894, and 1902.
 9        The surveyors -- do you want me to keep
10    going?
11  Q.   Yeah.  You're still talking about the
12    manuals, right?
13  A.   The manuals and what they were supposed to
14    do.
15  Q.   Okay.  That was my question.
16  A.   Okay.  The surveyors were instructed that
17    they were to record the details of what they
18    encountered as they ran township, range, and section
19    lines.
20        For example, if they crossed a road or a
21    trail or a ravine or an irrigation ditch or a river or
22    a stream, they were to record, as they ran straight on
23    a line, precisely where they encountered that
24    particular feature of the land.
25        And with regard to waterways, the surveyors
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 1    were told specifically to meander all navigable bodies
 2    of water.  Now, by meander, it essentially meant to use
 3    degree bearings to follow the sinuosities of the body
 4    of water.  But that was for navigable bodies of water.
 5    And, in fact, surveyors had been told by federal law
 6    since 1796 that they had to meander navigable bodies of
 7    water.
 8        One thing I want to point out is that the
 9    manuals gradually expanded the types of watercourses
10    over the years, from one manual to another, to show
11    that the meanders were to be done not only of all
12    navigable bodies of water, but also major nonnavigable
13    bodies of water and rivers that formed the boundaries
14    for federal reservations or that were exceptionally
15    large in width.  The big test was 3 chains or more.
16  Q.   And did that change occur over time?
17  A.   Gradually it added more and more streams that
18    were to be meandered, but the bottom line was that
19    anything that was navigable always had to be meandered.
20  Q.   Okay.
21  A.   It's also important to understand that these
22    surveys were what was known as transect surveys,
23    meaning that they're only accurate where the surveyor's
24    survey line intersected an item, such as a road or a
25    river or a ditch or on line.  And by on line, not
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 1    today's online, but as the line was being run by the
 2    surveyor where they ran into it.
 3        So these transect surveys are not accurate
 4    for the areas in between where the lines -- where there
 5    aren't lines.
 6        Surveyors did sometimes note things that were
 7    away from the line, such as a house or a field, but
 8    they were not required to do so, and sometimes they did
 9    not.  Sometimes they were prevented from doing so,
10    either because of the need for haste or because of poor
11    weather or because, for example, there might have been
12    a hill that would obstruct the view of something that
13    was not on line.
14        And so when they did note these things, they
15    were simply eyeballing where they were if they did not
16    hit them directly on line.  So any farm field that lay
17    away from a survey line or any portion of it outside
18    the line is not accurate in terms of size.
19        And I can give you a personal example about
20    where I learned this information.  When I was -- if you
21    want me to.
22  Q.   Yeah.  Let me just stop a second, though.
23        You heard Mr. Hjalmarson -- you were in the
24    room this morning when Mr. Hjalmarson testified, right?
25  A.   Yes.
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 1  Q.   And did you hear him talk about situations
 2    that he had seen where the interior of the surveys, in
 3    terms of about where a house was or something like
 4    that, would have been -- actually was accurate; did you
 5    hear that?
 6  A.   Well, that may have been true, but since
 7    other surveyors weren't necessarily required to do that
 8    and there is nothing that required surveyors to
 9    actually -- for example, if a house was 10 chains away
10    from the survey line, there was nothing that required
11    the surveyor to actually go out and measure out to the
12    house.
13  Q.   So your opinion is not that everything inside
14    the survey, interior of the survey, is inaccurate; it's
15    just that they weren't required to be accurate, is that
16    what you're saying?
17  A.   Except where the lines were.  And I can give
18    you a personal example.
19  Q.   Yeah, give us your personal example.
20  A.   When I was doing my navigability work on the
21    Kern River, one of the things I always try and do is
22    actually go out and look at a particular area that I'm
23    doing historical work on.  And so I went out to a
24    portion of the river that was involved in this
25    particular case, and I brought along a large printout
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 1    of the General Land Office survey plat from
 2    1860-something for that portion of the Kern River, and
 3    I also brought along the most recent U.S. Geological
 4    Survey topographic map.  And because I was on a dirt
 5    road and that road was on the topographic map, I could
 6    ascertain pretty clearly where my car was located.
 7        And when I got to a particular place, I got
 8    out of the car and I went and looked at the Kern River
 9    as it was shown on the current topo map and as it was
10    also shown on the General Land Office survey plat.  And
11    the survey plat showed, in essence, that the river ran
12    through a gigantic hill that was right where I was --
13    very close to where I was standing.
14        And so I -- and as I could clearly see with
15    my own eyes, as well as from the topo map, there was no
16    way that that river went through that hillside, even
17    historically.  So the only conclusion that I could come
18    up with was that somebody had made an error.
19        So the next time I went to the Historical
20    Office of the Bureau of Land Management to get more
21    topos, I asked them why was this obvious discrepancy.
22    And their explanation was essentially what I've
23    provided here; that the surveyor who had done the field
24    notes for that particular area had not drawn the map
25    when he was actually out there; that he actually took
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 1    the field notes back to his office, recorded the
 2    details of where the survey lines went accurately for
 3    where those lines were, and then basically from memory
 4    inserted where the river was, which is why the mistaken
 5    location for the river.
 6  Q.   Did you recall Mr. Hjalmarson earlier today
 7    talking about some drafts, that the surveyors would do
 8    drafts of the maps, along with the notes, and then go
 9    back to the office and do a more formalized map?
10  A.   Yes, I heard that.
11  Q.   Have you ever seen that happen?
12  A.   I have used U.S. General Land Office survey
13    plats and notes in California, Arizona, New Mexico,
14    Kansas, Oklahoma, Montana, Idaho.  I think that's it.
15    And regardless of which branch of the Bureau of Land
16    Management I have gone to or any of the related federal
17    archives, I have never seen a draft of a GLO survey
18    plat.  I have only seen the finished products, which,
19    as the person Bureau of Land Management explained to
20    me, was that the maps were done after the field notes,
21    once the notes were completed in the field and taken
22    back to the office.
23  Q.   Okay.  So if somebody did a draft in the
24    field, all of them got torn up before they ever got to
25    the files you looked at?
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 1  A.   And there would be literally tens of
 2    thousands of them, and I have never seen even one
 3    anywhere.
 4  Q.   Have we covered everything on Slide 9?
 5  A.   Yes.
 6  Q.   Okay.  Slide 10 looks like it's sort of a
 7    continuation of Slide 9.
 8        Did you examine all of the survey documents
 9    on the Verde?
10  A.   I examined the notes and the plats for the
11    entire Verde River, from its headwaters near Paulden,
12    Arizona to the Verde's confluence with the Salt River,
13    except for those surveys that were done long after
14    statehood, and there were a couple that I think were
15    from the 1950s.
16        Most of the plats were dated well before
17    statehood, but, as I said, there were a couple that
18    were poststatehood.
19        And there were at least eight federal
20    surveyors who mapped the Verde between -- prior to
21    1912, and while those surveys were done under the
22    instructions of different survey manuals at different
23    times of years and in different months, not one of the
24    surveyors recorded information about the Verde River
25    that would have been consistent with a determination of
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 1    navigability.
 2  Q.   Anything else on Slide 10?
 3  A.   No.
 4  Q.   Now, at the bottom of Slide 10, it says "Some
 5    sample survey plats follow."  Is Slide 11 a sample
 6    survey plat?
 7  A.   Yes.  I thought it was -- as I said earlier,
 8    it would be redundant to go through every single one of
 9    the plats.  The details of those are in my report.  But
10    I selected a few here, largely for illustration
11    purposes.
12  Q.   Okay.  On Slide 11 it refers to township 2
13    north, 7 east.  Do you know what portion of the Verde
14    that deals with?
15  A.   This is the most downstream portion of the
16    Verde where it meets the Salt River in the northern
17    part of Section 5, township 2 north, range 7 east.
18  Q.   Okay.  Are there -- are the meanders shown on
19    this plat?
20  A.   Oh, there are meanders that are shown here,
21    but these were not done as a result of Farmer's
22    determination that the Verde River was navigable.  He
23    was using the meanders -- he was doing the surveys
24    under the 1890.  Let's see.  Let me check the date
25    here.
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 1  Q.   This is Farmer.  When you talk about Farmer,
 2    you're talking about Farmer who was the surveyor?
 3  A.   Yeah, it's not a farmer.  It's R.A. Farmer.
 4  Q.   Okay.
 5  A.   His meanders were consistent with the
 6    instructions of the 1890 survey manual, as that had
 7    been continued in 1894 and in the 1902 manuals; that,
 8    quote, Both banks of navigable rivers, as well as of
 9    all rivers not embraced in the class denominated as
10    navigable, the right angle width of which is 3 chains
11    and upwards, will be meandered on both banks by
12    taking the general courses and distance of their
13    sinuosities, and the same are to be entered in the
14    field book.
15        And his field notes and his plat clearly
16    demonstrate that the Verde River was more than
17    3 chains.  One chain, by the way, is 66 feet.  And the
18    stream thus met the criteria for meandering
19    nonnavigable bodies of water.
20        And this not only is just a separate
21    determination, but it's also backed up by what the
22    surveyors further up the river did in other townships.
23  Q.   And how is that so?
24  A.   Well, some of the other examples will show
25    that.
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 1  Q.   Okay.  Anything else on Slide 11?
 2  A.   No.
 3  Q.   Okay.  Slide 12.  What does this show?
 4  A.   This is the General Land Office survey plat
 5    for township 13 north, range 5 east, which was approved
 6    in 1874.  Let's see.  Part of this township -- this is
 7    near present-day Camp Verde, and part of this township,
 8    including the portion of Camp Verde Military
 9    Reservation, which today is the Fort Verde State
10    Historic Park, were surveyed originally in 1873 by
11    C. Burton Foster.  And four years later Foster also
12    carried out subdivision surveys of parts of
13    townships 14 and 15 north, range 4 east and
14    townships 15 and 16 north, range 3 east; other areas of
15    significant settlement in the Verde Valley.
16        Because Foster's treatment and descriptions
17    of the Verde River were comparable in all these
18    surveys, I'm only going to talk about township 13
19    north, range 5 east in this particular discussion.
20  Q.   Okay.  What did he do in -- the surveyor do
21    in this township?
22  A.   All right.  He did his survey between
23    December 2nd and 6th, 1873, and he did the subdivision
24    lines of township 13 north, range 5 east; but he
25    undertook no meanders of the Verde River.
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 1        And his failure to establish meander corners
 2    and to not meander the stream was consistent with the
 3    instructions set forth in the 1864 surveying manual;
 4    that only navigable bodies of water were to be
 5    meandered on both banks.  And, in general, his
 6    commentary when he encountered the stream was limited
 7    to a statement that it was about one chain wide and it
 8    had a gentle current and a sandy bottom.
 9  Q.   Okay.  Does that cover everything on
10    Slide 12?
11  A.   Yes.
12  Q.   Okay.  Slide 13 is another sample plat,
13    right?
14  A.   Yes.  This is --
15  Q.   What township does this deal with?
16  A.   Well, this is several of them.  This is the
17    U.S. General Land Office survey plat of the Camp Verde
18    Military Reservation, townships 13 and 14 north,
19    range 5 east and township 4 north, range 4 east, which
20    was approved in 1893.  And this was surveyed by Daniel
21    Drummond between the end of December 1892 and early
22    January 1893.
23  Q.   And which manual were these gentlemen working
24    under?  Do you know?
25  A.   Well, Drummond -- part of this had already
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 1    been surveyed originally by C. Burton Foster in 1873,
 2    but Drummond's survey was conducted under the
 3    directions of the 1890 federal surveyors' manual
 4    directing surveyors to meander navigable bodies of
 5    water, as well as streams over 3 chains wide that were
 6    not navigable.
 7  Q.   Okay.  So were there meandered corners done
 8    on this particular plat?
 9  A.   Well, under the directions for nonnavigable
10    bodies of water over 3 chains, Drummond clearly
11    established meander corners at each intersection with
12    the Verde, and he noted in most cases that the stream
13    was considerably wider than 3 chains.
14        And, in addition, the conclusion that
15    Drummond's meanders were due to the 1890 instructions
16    directing nonnavigable streams over 3 chains wide to
17    be meandered, and not due to navigability, is
18    indicated by the fact that, as it's shown on the
19    previous slide, C. Burton Foster had surveyed some of
20    the same area two decades earlier and had determined
21    that the Verde was not navigable, at least based on his
22    field notes.
23  Q.   Okay.  Anything else on Slide 13?
24  A.   No.
25  Q.   Is Slide 14 another sample survey plat?
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 1  A.   Yes.  This one is a sample survey plat of
 2    township 17 north, range 3 east, approved in 1909, and
 3    this was done by a surveyor by the name of Jesse B.
 4    Wright.  This is the area on the Verde River just
 5    upstream from the area that C. Burton Foster had
 6    surveyed earlier.
 7  Q.   Okay.  Were there meanders done on this plat?
 8  A.   This particular plat was surveyed under the
 9    directions of the 1902 surveyor manual, which
10    instructed surveyors to meander navigable bodies of
11    water, as well as nonnavigable ones that were more than
12    3 chains wide; but Wright did not make any meanders of
13    the Verde in this township, indicating both that he did
14    not think the river was navigable and, also, that the
15    stream was not over 3 chains wide.
16  Q.   Okay.  Anything else you want to say about
17    this plat?
18  A.   No.
19  Q.   Slide 20, is that another sample survey plat?
20  A.   Aren't we on Slide 15?
21  Q.   I'm sorry, Slide 15.  Wishful thinking.
22        Slide 15.
23  A.   This is the General Land Office 1902
24    subdivision survey of township 18 north, range 2 east,
25    which was approved in 1903.
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 1        Going upstream, I skipped a township because
 2    that township wasn't surveyed until 1956.
 3        This township, the one that's on the screen,
 4    was surveyed by James B. Girand, G-I-R-A-N-D, in the
 5    summer of 1902.  The Verde River flowed through the
 6    southwest corner and crossed on just the line between
 7    Sections 30 and thirty -- 31 and 32 before it exited on
 8    the western edge of the township.
 9        When Girand encountered the Verde River on
10    this line, his field notes suggested that his
11    assessment of the stream was that it was nonnavigable,
12    because he didn't establish any meander corners on
13    any -- he actually had to improvise in order to guess
14    the width of the stream, which he thought was 80 links,
15    which is four-fifths of a chain wide.
16  Q.   Four-fifths of 66 feet?
17  A.   Right.
18  Q.   Anything else on Slide 15?
19  A.   Well, it's impossible to know whether he
20    was using the new 1902 manual, which had just come out
21    on January 1st of 1902, or the previous 1894 manual.
22    But in either case he would have been required to
23    establish meander corners for navigable bodies of
24    water, as well nonnavigable streams over 3 chains.
25    and so, therefore, his failure to establish meander
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 1    corners indicated that he believed the stream to
 2    be nonnavigable and that it was less than 3 chains
 3    wide.
 4        I might point out one other thing on this
 5    map.  A lot of the more later meanders, you see on the
 6    right-hand side you can see a lot of small boxes, and
 7    the print doesn't show up very well, but it says
 8    "Meanders of," and this is where the surveyor, federal
 9    surveyor, would have entered the degree bearings and
10    distances if he had meandered any body of water.  And,
11    as you can see, there's nothing listed there, and there
12    are no meander data in his field notes either.
13  Q.   Okay.  Is that all on Slide 15?
14  A.   Yes.
15  Q.   Okay.  Slide 16 is entitled Conclusions About
16    Federal Surveys.  Does this slide set forth your
17    general conclusions about surveys on the Verde and
18    their implications for navigability?
19  A.   Yes.
20  Q.   Can you tell us what those are?
21  A.   Most federal surveyors along the Verde River
22    did not meander the stream, thus indicating a lack of
23    navigability in their viewpoints.
24        In those few instances where the surveyors
25    did meander the Verde, all of those instances are
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 1    attributable to instructions in different surveying
 2    manuals for meanders of nonnavigable bodies of water
 3    under certain special circumstances.
 4        Thus, there were eight different federal
 5    surveyors, who were specifically charged with recording
 6    navigable bodies of water, and who undertook surveys
 7    along the Verde in different years, that indicated that
 8    the Verde River, in their view, was not navigable.
 9  Q.   Okay.  Is that all you have to say about the
10    surveys today?
11  A.   Yes.
12  Q.   Okay.  Slide 17 is the beginning of the
13    discussion of federal patents; is that correct?
14  A.   Yes.
15  Q.   Are patents another group of documents that
16    you reviewed?
17  A.   Yes.  Historical records that shed a lot of
18    light on navigability or nonnavigability are records
19    relating to federal and state homestead patents, and
20    the following slides all address this group of records.
21        A little background on homesteading is useful
22    to understand this.
23  Q.   Yeah, what did somebody have to do to get a
24    patent?
25  A.   There were different types of land patents


www.coashandcoash.com                 Phoenix, AZ


Page 1475


 1    issued by the Federal Government, the most common of
 2    which was the Homestead Act of 1862.
 3        That process, to summarize it generally, was
 4    that if a person wanted to obtain land from the public
 5    domain, they would go to a Land Office and they would
 6    say "I want this particular parcel of property."  And
 7    because the surveys had already spelled out, in many
 8    cases, what the sections and townships and ranges were,
 9    they could provide a legal description.
10        If no one else was claiming that land, then
11    the law said you had to go back out to the land and
12    live on it, typically for a couple of years; and during
13    that time you had to make improvements to it, such as
14    building a home or a barn or fences or other things, as
15    well as farming the property.
16        The Homestead Act provided you could get up
17    to 160 acres of land, unless you were married, in which
18    case it was 320.  And once you lived on the land and
19    made the improvements, you would go back to the Land
20    Office at the end of that two-year period, and you
21    needed to fill out an affidavit, which was swearing
22    that you had done the improvements and listing what
23    those improvements were.  You also had to bring at
24    least two witnesses with you, who swore to similar
25    affidavits saying Farmer Jones has done the following
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 1    improvements, and so on and so forth.
 2        Assuming that the official at the Land Office
 3    agreed that the law had been met, then the applicant
 4    would pay a small sum of money, and they would receive
 5    a patent, which basically was a deed.
 6        And all of the documents, such as the
 7    affidavits, the receipts for the payments, and if there
 8    was any dispute over a particular patent, all of those
 9    documents wound up in what was called a patent file,
10    which was not the deed, but that's all of the related
11    documents.
12        And nearly all of the patent files are at the
13    National Archives in Washington, D.C.
14  Q.   Did you, in your work for this case, did you
15    review all those patent files on the Verde?
16  A.   We obtained all of the patent files that
17    relate, that either overlay or touch the Verde River,
18    to review all of those patent files, and there are over
19    100 of them that in some way came -- that the Verde
20    River came in contact with.
21  Q.   And on subsequent pages of your PowerPoint,
22    you have some maps relating to the patent files.  Can
23    you tell us how those maps were prepared, while we're
24    still on Slide 17?  Can you tell us how you went about
25    doing the maps?
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 1  A.   Oh, yes.  Once we had the patent information,
 2    which the patents themselves, generally speaking, you
 3    don't get, because those were the deeds that were given
 4    to the homesteader; but the legal descriptions and the
 5    patent number and information are recorded in U.S.
 6    government records.  So I would get the actual patent
 7    information, and then I used historical maps, including
 8    the General Land Office survey plats, to determine
 9    whether a particular patent did, in fact, touch the
10    Verde River.
11        But I also wanted to be sure that because the
12    General Land Office survey plats were done at different
13    times of year, different years and so on, I wanted to
14    be sure that there weren't possible channel changes
15    that might have meant that a patent that appeared not
16    to touch it on the General Land Office plat, might have
17    touched it at a different time of year when another map
18    was done.
19        So I obtained U.S. Forest Service historical
20    maps, as well as the historical USGS topo maps, and I
21    worked with the cartographic office at the Salt River
22    Project, and they used their GIS mapping system to
23    overlay those three sets of maps onto a base map and
24    then to overlay the homestead patents on top of those
25    three sets of rivers, to show where any one of those
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 1    patents may have touched the river as it appeared on
 2    one of the historical maps.
 3  Q.   What types of information appear in the
 4    patent files that might be important to somebody who
 5    was trying to determine whether a watercourse was
 6    navigable in 1912 in its ordinary and natural
 7    condition?
 8  A.   Well, the most obvious ones that I ran
 9    across, not only in the Verde, but also in the Salt and
10    on the Gila, is that a particular homestead person
11    might have received 160 acres, and when he filled out
12    his patent file, he might have said -- stating what he
13    had done for improvements, he might have said, "Well, I
14    farmed 120 acres, but I couldn't farm the other 40
15    because it was in the bed of the river."
16        Or, alternatively, he might say something
17    like "The river channel changes so much where it
18    crosses my property that I could not consistently farm
19    this area" or "It wiped out my fence" or something like
20    that.
21        So there were actual statements about how
22    these farmers interacted with the Verde River in their
23    patent files.
24  Q.   Okay.
25  A.   And, in addition, the farmers knew that they
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 1    might have a piece of property with the bed of the
 2    river in it, and so did the officials at the General
 3    Land Office, because they were the ones recording the
 4    precise legal description of the property.
 5  Q.   Let's go on to Slide 18.
 6        Is this part of the maps that were prepared
 7    to show what patent overlay the Verde River?
 8  A.   Yes.  You can see the section of the Verde
 9    down here.  This is the entire river in this small
10    inset.  The yellow block on the inset shows the area
11    that's covered by this large white piece here, and the
12    three different channels or versions of the Verde River
13    you can see coming all the way down the Verde River
14    here.  The orientation is skewed in order to make it
15    fit on the map.  But the -- let's see.
16        The light blue river, the lightest blue that
17    you can see on here, is the river the way the Verde
18    River appeared on the U.S. General Land Office survey
19    plat in field notes.  The mid blue color came from
20    historical Forest Service maps around 1912 or 1913.
21    And the very dark blue that you see on there are the
22    U.S. Geological Survey topographic maps as close to
23    statehood as I could get.
24  Q.   Okay.  And there's an exhibit number here on
25    the top.  Does that relate to the old blowup maps you
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 1    used a couple times ago at the Commission?
 2  A.   Yes, long before PowerPoints.  The exhibit
 3    number on these slides were from the foam board big
 4    posters that I used in previous testimony.
 5  Q.   So does this exhibit show or this page of
 6    your PowerPoint show the location of the Verde River at
 7    different times?
 8  A.   Yes, and it also shows, significantly, you
 9    can see all of the land patents here, the black boxes
10    with little numbers in them, that touch one or more of
11    the versions of the Verde River.  And you can see there
12    are quite a few of them up here in this upstream piece.
13    So, clearly, some of these patents had the Verde River
14    either flowing directly through it or at least touching
15    it.
16  Q.   And is this section you're looking at here on
17    Slide 18, is that up somewhat near the headwaters, the
18    upper end?
19  A.   This is very close to the headwaters
20    upstream.
21  Q.   Let's go on to Slide 19.  Is this similar to
22    Slide 18, just a different portion of the river?
23  A.   This is the next downstream portion of the
24    river.  You can see the yellow box on the inset is
25    moved downstream.  And, again, there are fewer patents
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 1    in through here, but you can also see the changes in
 2    the Verde's channel.
 3        The different versions of the channel also
 4    may be, in part, due to different mapping techniques as
 5    well.  But, in any event, again, I wanted to be sure I
 6    got any of the patents that touched any version of the
 7    Verde based on mapping technique.
 8  Q.   And, again, was the reason, your reason in
 9    doing this particular analysis, was that to show the
10    changes in the river channel location, or was it more
11    designed to make sure you got all the patents?
12  A.   Well, it was both, actually; to compare
13    different historical maps, as well as to make sure the
14    patents that touched any part of the river, that we
15    obtained them.
16  Q.   Okay.  Anything else you need to say about
17    Slide 19?
18  A.   No.
19  Q.   Slide 20, is this a different portion of the
20    river?
21  A.   This is another portion, the portion just
22    downstream from the previous one, and, again, the
23    different versions of the Verde channel.  And here you
24    can see that there are a lot more homestead patents
25    that touched the Verde River, the black boxes with the
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 1    numbers in them.
 2        Now, this doesn't mean that there weren't
 3    patents out here off on the side too.  I was just
 4    obtaining the ones that touched or overlay the channel.
 5  Q.   Anything else on Slide 20?
 6  A.   No.
 7  Q.   Slide 21, is this another section of the
 8    river?
 9  A.   This is the next downstream portion, almost
10    getting down to the last portion of the river before it
11    joins the Salt River.  Again, the yellow box shows
12    where the larger white map is located; and, again, you
13    can see the different versions of the Verde channel and
14    the various homestead patents that touched those
15    versions.
16  Q.   Okay.  Slide 22, is this the portion of the
17    river getting closer down to the confluence?
18  A.   Did that not change there?
19  Q.   22.
20  A.   There we go.
21        Yes, this is the most downstream portion of
22    the Verde before it joins the Salt River.  You can see
23    it in the yellow box here.  And, again, you can see the
24    different versions of the channel of the Verde and the
25    many homestead patents that touched one or both of
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 1    those.
 2  Q.   And there you're looking at Slide 23, right?
 3  A.   Oh, am I?
 4  Q.   No, that's okay.
 5  A.   Okay.
 6  Q.   We sort of skipped over 22, but I don't think
 7    anybody's going to complain.  So 22 was essentially
 8    just a different part of the river?
 9  A.   Just the next stream up, next piece up.
10  Q.   Slide 23 is the portion down by the
11    confluence?
12  A.   Yes.
13  Q.   Slide 24 is captioned Desert Land Act.  Did
14    you review the Desert Land Act of 1877 as part of your
15    work on this?
16  A.   Yes.  The Desert Land Act was a different
17    type of homesteading law.  As the title implies, it was
18    designed to encourage settlement of desert areas, and
19    it made it easier for settlers to acquire a larger box
20    of land because you needed more land to be productive
21    in desert areas.
22        For the Desert Land Act, you could get up to
23    640 acres, instead of the 160 under the Homestead Act.
24    But there's an important feature of this law that
25    relates to navigability.  The law required that
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 1    claimants provide irrigation water to their lands, and
 2    it also provided that that water had to come from a
 3    than navigable stream.  In other words, you couldn't
 4    get a Desert Land Act patent unless you proved you
 5    irrigated it, and you had to get the water from
 6    something that was not navigable, according to the law.
 7        And the exact wording of the law was
 8    "Provided however that the right to the use of water by
 9    the person so conducting the same, on or to any tract
10    of desert land of 640 acres shall depend upon bona fide
11    prior appropriation; and such right shall not exceed
12    the amount of water actually appropriated, and
13    necessarily used for the purpose of irrigation and
14    reclamation; and all surplus water over and above such
15    actual appropriation and use, together with the water
16    of all, lakes, rivers and other sources of water supply
17    upon the public lands and not navigable, shall remain
18    and be held free for the appropriation and use for
19    irrigation, mining and manufacturing purposes subject
20    to existing rights."
21  Q.   Okay.  Did you find Desert Land Act patents
22    along the Verde River as part of your research?
23  A.   There were over 50 of them along the Verde
24    River.  Although, some of those were later canceled or
25    relinquished because it was more difficult to prove
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 1    what they had done in terms of irrigating the land.
 2        Although even though some of these were later
 3    canceled or relinquished for not fully complying with
 4    the patent requirements, the fact is is that there were
 5    50 applications under the Desert Land Act, and it
 6    indicates that many U.S. officials, as well as the
 7    applicants themselves, believed the river, the Verde,
 8    was not navigable because they were taking the water
 9    from a nonnavigable stream to irrigate their tract.
10  Q.   Anything else on Slide 24?
11  A.   No.
12  Q.   Okay.  Slide 25 is titled State Patents.
13        Is that a new section --
14  A.   Yes.
15  Q.   -- of your report?
16        In addition to looking at federal patents,
17    were there patents from the State of Arizona?
18        CHAIRMAN NOBLE: Mr. McGinnis, about how
19    much more time do you think you have?
20        MR. MCGINNIS: More than you want to go
21    this evening.
22        That's not a fair answer.  Probably --
23    we're on Slide 25 of 76.  So we're a third of the way
24    done.
25        CHAIRMAN NOBLE: Oh.
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 1        MR. MCGINNIS: Now, some of those are
 2    photos, and they'll go faster once we get going, but
 3    we've got probably an hour.
 4        CHAIRMAN NOBLE: The chair invites
 5    comments.
 6        Joy.
 7        MS. HERNBRODE: Mr. Chairman, I love our
 8    delightful court reporter, and I would like to not pay
 9    her extra, so I would propose that we continue
10    tomorrow.
11        COMMISSIONER ALLEN: Here, here.
12        CHAIRMAN NOBLE: Mr. Allen moves that we
13    leave at this point.  The chair agrees.
14        Would you like to come to a point where
15    you want to stop?  Is that a good place?
16        MR. MCGINNIS: No, we were to the point
17    I wanted to stop.  That's why I was trying to make that
18    point, so you would say what we said, so yeah.
19        CHAIRMAN NOBLE: Send me a text next
20    time.
21        MR. MCGINNIS: We're right there.
22        (The proceedings adjourned at 5:04 p.m.)
23    
24    
25    
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 1  STATE OF ARIZONA    )
    COUNTY OF MARICOPA  )
 2 
   
 3            BE IT KNOWN that the foregoing proceedings
    were taken before me; that the foregoing pages are
 4  a full, true, and accurate record of the proceedings,
    all done to the best of my skill and ability; that
 5  the proceedings were taken down by me in shorthand
    and thereafter reduced to print under my direction.
 6 
              I CERTIFY that I am in no way related to
 7  any of the parties hereto, nor am I in any way
    interested in the outcome hereof.
 8 
              I CERTIFY that I have complied with the
 9  ethical obligations set forth in ACJA 7-206(F)(3)
    and ACJA 7-206 (J)(1)(g)(1) and (2).  Dated at
10  Phoenix, Arizona, this 1st day of March, 2015.
   
11 
   
12 
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                       Certified Reporter
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15 
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 1                  CHAIRMAN NOBLE:  Welcome to the meeting
  


 2   of the Arizona Navigable Streams Adjudication
  


 3   Commission held today for the purpose of the
  


 4   continuation of the Verde River hearing.
  


 5                  We are now called to order and,
  


 6   Mr. Mehnert, will you find out who's missing?
  


 7                  DIRECTOR MEHNERT:  Commissioner Henness.
  


 8                  COMMISSIONER HENNESS:  Glad to be here.
  


 9                  DIRECTOR MEHNERT:  Commissioner Allen.
  


10                  COMMISSIONER ALLEN:  Me too.
  


11                  DIRECTOR MEHNERT:  Commissioner Horton.
  


12                  Not here yet.
  


13                  Chairman Noble.
  


14                  CHAIRMAN NOBLE:  I am here.
  


15                  DIRECTOR MEHNERT:  Okay, we have three
  


16   Commissioners, an attorney, and myself, and we have a
  


17   quorum.  So we're ready to go.
  


18                  CHAIRMAN NOBLE:  Thank you very much.
  


19                  We now call for the approval of the
  


20   minutes of December 15th through December 19th, 2014,
  


21   if there's any discussion.
  


22                  Hearing none, is there a motion to
  


23   approve?
  


24                  COMMISSIONER ALLEN:  So moved.
  


25                  COMMISSIONER HENNESS:  Second.
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 1                  CHAIRMAN NOBLE:  Thank you.  Is there
  


 2   any further discussion?
  


 3                  All in favor say aye.
  


 4                  COMMISSIONER HENNESS:  Aye.
  


 5                  COMMISSIONER ALLEN:  Aye.
  


 6                  CHAIRMAN NOBLE:  Any opposed?
  


 7                  Okay, now we're going to deviate from
  


 8   the agenda for just a moment and discuss where we're
  


 9   going to meet for the remainder of this, and I'm not
  


10   sure that it will affect Commissioner Horton.  So at
  


11   any rate, we can use this room for the remainder of the
  


12   five days we have besides today, or we can go to,
  


13   perhaps, three or four different other locations.  So
  


14   let's discuss.
  


15                  MR. BREEDLOVE:  The caveat to that is
  


16   the 25th we wouldn't have access to this room until
  


17   after 10:00 in the morning.  So we could always go to
  


18   the previously scheduled --
  


19                  DIRECTOR MEHNERT:  We do have the second
  


20   floor conference room in the Capitol for that date.  We
  


21   haven't been bumped from that room yet.  I know we've
  


22   been bumped from a few others, but I doubt we're going
  


23   to get bumped from that, but we do have it that date.
  


24                  CHAIRMAN NOBLE:  The 28th?
  


25                  DIRECTOR MEHNERT:  25th.
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 1                  CHAIRMAN NOBLE:  25th.
  


 2                  DIRECTOR MEHNERT:  A week from today.
  


 3                  CHAIRMAN NOBLE:  Yes.  That would be --
  


 4   this is a secure room, so, therefore, we're able to
  


 5   leave things overnight.  But what about the 25th?  I've
  


 6   got it.  I'm remembering now.  The 25th.
  


 7                  DIRECTOR MEHNERT:  Well, we're leaving
  


 8   after that anyway, so we don't have any days after that
  


 9   until March.
  


10                  MR. SLADE:  You meant the 24th, the
  


11   night before the 25th, is it still secure?
  


12                  MR. BREEDLOVE:  Well, sure.  Oh, I see
  


13   what you're meaning.  You're right, you would have to
  


14   move your things, because people will be in this room
  


15   the morning of the 25th.
  


16                  MR. HOOD:  What about starting at 10:00
  


17   that day and make it easier logistically for everybody?
  


18                  MR. BREEDLOVE:  We could, but everybody
  


19   would have to move their stuff out of the room and
  


20   bring it with them and bring it back on the afternoon
  


21   of the 24th.
  


22                  MR. MCGINNIS:  But we still do it once
  


23   instead of six times.
  


24                  MR. HELM:  Yeah, you're only going to
  


25   have to do it once.
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 1                  MR. BREEDLOVE:  And we could probably
  


 2   store it here somewhere on site.
  


 3                  THE COURT REPORTER:  Do we need this on
  


 4   the record?
  


 5                  CHAIRMAN NOBLE:  No, we do not.
  


 6                  (An off-the-record discussion ensued.)
  


 7                  CHAIRMAN NOBLE:  Okay, I think we're
  


 8   ready to go back on the record, and we are ready to
  


 9   begin the continuation of the hearing regarding the
  


10   Verde River.
  


11                  So if I recall correctly, Mr. McGinnis
  


12   and Win, you're up.  And is that where we're headed?
  


13                  MR. MCGINNIS:  That's my recollection.
  


14                  CHAIRMAN NOBLE:  Okay.  Bring it on.
  


15
  


16                     CROSS-EXAMINATION
  


17   BY MR. MCGINNIS:
  


18       Q.    Good morning, Mr. Hjalmarson.
  


19       A.    Good morning, Mark.
  


20       Q.    You've testified before this Commission a few
  


21   times before, right?
  


22       A.    Yes.
  


23       Q.    You testified in the prior round in 2005, '6
  


24   on the Gila River?
  


25       A.    On the lower Gila, yes.
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 1       Q.    And you testified in this round in 2014, I
  


 2   believe, on the San Pedro, right?
  


 3       A.    Yes.
  


 4       Q.    And prior to December 2014, you hadn't
  


 5   testified before the Commission about the Verde; is
  


 6   that right?
  


 7       A.    That's right.
  


 8       Q.    But your testimony that started in December
  


 9   and is continuing now is your first testimony to the
  


10   Commission about the Verde?
  


11       A.    Yes.
  


12       Q.    And I just want to make sure I had all the
  


13   documents you had filed.  You filed a report dated
  


14   October 4, 2014, with several appendices, that I
  


15   believe is Exhibit X015; is that correct?
  


16       A.    Yes.  Yes.
  


17       Q.    Do you have that with you today?
  


18       A.    Yeah.  What date did you say, October 14th or
  


19   4th.
  


20       Q.    I think it's October 4th, 2014.
  


21       A.    Okay.  Yes, I have them here.
  


22       Q.    And the appendices, also?
  


23       A.    Yes.
  


24       Q.    And you filed an addendum to that report
  


25   dated November 14th, 2014, that's Exhibit X036; is that
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 1   correct?
  


 2       A.    Okay, yes.
  


 3       Q.    And do you have that with you today?
  


 4       A.    Yes.
  


 5       Q.    And then you submitted a PowerPoint that's
  


 6   dated October of 2014, and it's Exhibit X036; is that
  


 7   correct?
  


 8       A.    Yes.
  


 9       Q.    And do you have that with you today?
  


10       A.    Yes.
  


11       Q.    And then you submitted a second addendum
  


12   dated February 5th, 2015, that Mr. Mehnert tells me is
  


13   Exhibit X059; is that correct?
  


14       A.    Yes.
  


15       Q.    And do you have that with you?
  


16       A.    Yes.
  


17       Q.    You testified back in December that you had
  


18   spent approximately 2,000 hours in preparing your
  


19   report and testimony on the Verde.  Do you recall that?
  


20       A.    Yes.
  


21       Q.    Have you spent more time since December?
  


22       A.    I've spent about a month.
  


23       Q.    About how many hours do you think you spent?
  


24       A.    Maybe 150, 200, something like that.
  


25   Whenever TV's bad.
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 1       Q.    Which should be a lot, right?
  


 2             What portion of that 2,200 hours or so that
  


 3   you spent working on your report were spent on the
  


 4   middle and lower Verde as opposed to the upper Verde?
  


 5       A.    I've spent more time on the upper Verde.  I
  


 6   could just make a real rough guess.  I've probably
  


 7   spent two-thirds of my time on the upper, possibly a
  


 8   little more.  I got involved in all the land surveys up
  


 9   there in all the tributaries.
  


10       Q.    And you and I have some background together,
  


11   right?  We've known each other for a while?
  


12       A.    Yes, sir, we do.
  


13       Q.    And is it true that you personally care a
  


14   great deal about the Verde River?
  


15       A.    I'm quite interested in the Verde, and when I
  


16   retired from the government, I settled in the Verde
  


17   Valley, yes.
  


18       Q.    So you live in the area of the river?
  


19       A.    Not now.  I used to live real close to the
  


20   river.
  


21       Q.    And was some focus of your career at the U.S.
  


22   Geological Survey based on the Verde River?
  


23       A.    Well, yes.  I picked the site for the --
  


24   another fellow and I picked the site for Verde Paulden,
  


25   and then I was instrumental in the Clarkdale gage,


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







VERDE RIVER     VOLUME 6     02/18/2015 1239


  


 1   and yes.
  


 2       Q.    As a matter of fact, you have a bumper
  


 3   sticker on your truck about the Verde River, don't you?
  


 4       A.    Yeah, there is a sticker there, yes.
  


 5       Q.    What does it say?  Do you remember?
  


 6       A.    I don't know.  Something about love it or
  


 7   leave it.  I forget.  It's been on there for about six
  


 8   years, and I don't look at it.
  


 9       Q.    And I noticed it at the last hearing.  It's
  


10   actually on the paint; not on the bumper, right?
  


11       A.    It's on the paint because it's covering a
  


12   scratch.
  


13       Q.    So, needless to say, you have a strong
  


14   personal interest with regard to the Verde River; is
  


15   that correct?
  


16       A.    I enjoy the Verde River, yes.
  


17       Q.    You testified back in December that you put
  


18   your engineering seal on your Verde report and that
  


19   implies that you used a professional approach.  Do you
  


20   recall that testimony?
  


21       A.    Yes.
  


22       Q.    In your work at the U.S. Geological Survey,
  


23   did you ever employ the same approach to any project
  


24   there that you used on the work here?
  


25       A.    The same approach?
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 1       Q.    Yes.
  


 2       A.    A little different approach.  I generally
  


 3   approach things, though, with using the scientific
  


 4   method.  But USGS is more science, as opposed to
  


 5   development and, you know, all the historic stuff I've
  


 6   done looking at all the federal land surveys and things
  


 7   like that.  So there were some major differences, but I
  


 8   generally use the scientific method.
  


 9       Q.    In what ways would your work at the USGS have
  


10   involved more science than what you did for this case?
  


11       A.    In the USGS one major difference would be you
  


12   would have -- you would be collecting original data,
  


13   this type of thing.  You would be measuring streamflow
  


14   and collecting water chemistry samples and that kind of
  


15   thing.
  


16             So my approach here was restricted to
  


17   existing information.
  


18       Q.    So you used all secondary sources; is that
  


19   right?
  


20       A.    Yes.  Well, and my knowledge.
  


21       Q.    You testified back in December that the
  


22   gentleman from the Forest Service had provided you six
  


23   cross-sections of the Verde that he had selected as
  


24   representative of the 108 cross-sections that the
  


25   Forest Service had; is that right?
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 1       A.    Yes, Dr. Dan Neary.  He's stationed in
  


 2   Flagstaff.
  


 3       Q.    Okay.  The other 102 cross-sections, I went
  


 4   back and read the transcript, and I was a little
  


 5   unclear about what happened to those.  Did you ever get
  


 6   those?
  


 7       A.    No, I didn't.  I knew it would overwhelm me.
  


 8   He sent me a sample and I saw the format, and I
  


 9   realized it would be difficult to -- it would take me
  


10   some time to convert that to my Minitab so I could
  


11   process it.  So we discussed it.
  


12             I think Al Medina -- he's a retired Ph.D.
  


13   there at the Forest Service too -- I think he was
  


14   involved in the conversation.  Because he was the
  


15   original manager of all that, of the Forest Service
  


16   study.
  


17             So, anyway, we discussed it and figured that
  


18   six cross-sections would be representative.
  


19       Q.    And I believe you testified back in December
  


20   that you were taking Dr. Neary's word that they were
  


21   representative; is that right?  Do you recall that
  


22   testimony?
  


23       A.    Yes, I took his word, but I know the river
  


24   pretty well, and I thought they were representative.
  


25             In a way, I was suspicious that, well, one
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 1   showed two channels and one showed an overflow area,
  


 2   and I thought maybe it was biased towards multiple
  


 3   channels; but if anything, it would lean towards that.
  


 4       Q.    If you never looked at the other 102
  


 5   cross-sections, how did you know those six were
  


 6   representative of the 108?
  


 7       A.    Because I know the river.
  


 8             Well, you and I, we've been on the same
  


 9   helicopter flying up that river.  I've been in many
  


10   helicopters on the river, and I've walked most of it.
  


11       Q.    But you still felt like you needed the six
  


12   cross-sections that you got from him?
  


13       A.    That was primarily their decision.
  


14       Q.    So you only looked at six of the 108.  That's
  


15   about 5 percent of the cross-sections?
  


16       A.    Of their cross-sections, yes.  Of course, I
  


17   have other cross-sections I was using too.
  


18       Q.    Did you do any statistical analysis to
  


19   determine if six was a proper sample size of the 108?
  


20       A.    No.  It wasn't appropriate.
  


21       Q.    Okay.  Let me follow up on that.  It wasn't
  


22   appropriate to do the analysis or the six wasn't an
  


23   appropriate sample size?
  


24       A.    It doesn't really lend itself to a
  


25   statistical analysis, based on my experience with
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 1   statistics.
  


 2       Q.    You also testified some in December regarding
  


 3   the USGS Gage 095085 at Tangle Creek in the area of
  


 4   Horseshoe Reservoir.  Do you recall that?
  


 5       A.    That's right.
  


 6       Q.    And your testimony was that sediment
  


 7   disposition and water storage at Horseshoe Dam had a
  


 8   direct effect on that gage.  Do you recall that?
  


 9       A.    Yeah.  It's destroying the gage.
  


10       Q.    Do you have any estimate of approximately
  


11   what percent of the time Horseshoe Reservoir has been
  


12   full over the last 60 years or so?
  


13       A.    How many times it's been full?
  


14       Q.    What percent of the time of the whole -- say
  


15   the last 60 years, what percent of the time has
  


16   Horseshoe been full?
  


17       A.    Oh, it would be very small.  I wouldn't want
  


18   to guess, but whenever a major flood filled it up and
  


19   so forth.
  


20       Q.    Would you say it's less than half of the time
  


21   over the last 60 years that it was full?
  


22       A.    Oh, definitely less, sure.
  


23       Q.    Less than 10 percent?
  


24       A.    Probably, yeah.
  


25       Q.    Do you know whether Horseshoe fills every
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 1   year?
  


 2       A.    It does not fill every year.
  


 3       Q.    You also testified back in December that in
  


 4   determining the conveyance losses for the upstream
  


 5   tributaries to Paulden, you relied on analysis of
  


 6   conveyance losses on the East Verde from Blue Ridge to
  


 7   the Verde River you had done back in the '60s.  Do you
  


 8   recall that testimony?
  


 9       A.    Would you repeat that, please?
  


10       Q.    Sure.  It was my understanding of the
  


11   testimony from the transcript that for the conveyance
  


12   losses that you were using from the upstream -- on the
  


13   upstream tributaries of the Verde in your analysis --
  


14       A.    Yes.
  


15       Q.    -- you used some information you had from
  


16   conveyance losses on the East Verde from Blue Ridge
  


17   Reservoir.  It's now called C.C. Cragin.
  


18       A.    Right.
  


19       Q.    Blue Ridge reservoir to the Verde that you
  


20   had done back in the 1960s.
  


21       A.    I used my experience based on that analysis I
  


22   did for the Salt River Project back in the '60s.
  


23       Q.    Did you do any analysis to compare the
  


24   geology or geomorphology of the East Verde that was
  


25   involved in your study in the '60s to the tributaries
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 1   upstream on the Verde?
  


 2       A.    No.  The criteria I used primarily was they
  


 3   were both perennial, except for a couple alluvial
  


 4   pockets on the East Verde.
  


 5       Q.    And the East Verde River runs over the
  


 6   Mogollon Rim, and it's pretty rocky, right?
  


 7       A.    There's part of it that are on bedrock, and
  


 8   there's parts of it that pass through alluvial pockets.
  


 9       Q.    And the tributaries upstream that you're
  


10   dealing with in this case, like the Big Chino, they're
  


11   mostly alluvial and sandy, aren't they?
  


12       A.    Yes, they were in the quaternary alluvium,
  


13   yes.
  


14       Q.    You also testified in December that you had a
  


15   conversation with Mr. Gookin about the White Book when
  


16   you were working on the Santa Cruz.  Do you recall that
  


17   testimony?
  


18       A.    Yeah.  We, at a break on one of the -- I
  


19   think it was the Gila hearing, we discussed the White
  


20   Book.  He was very fond of it.
  


21       Q.    Okay.  So if the transcript says you were
  


22   referring to a break in the hearing on the Santa Cruz,
  


23   you meant to say the Gila; is that right?
  


24       A.    I think it was when I -- I think it was
  


25   during the Gila hearing that Mr. Gookin and I had that
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 1   conversation.
  


 2       Q.    Because you didn't personally testify on the
  


 3   Santa Cruz River before the Commission, did you?
  


 4       A.    No, I didn't.  I was not feeling good.
  


 5       Q.    All right.  Let's go to your report now, the
  


 6   Exhibit X015, the October 4th, 2014 report.  Do you
  


 7   have that?
  


 8       A.    Yes.
  


 9       Q.    The cover page of that report says
  


10   "Navigability Along the Natural Channel of the Verde
  


11   River, Detailed analysis from Sullivan Lake to the USGS
  


12   gage near Clarkdale, and general analysis from
  


13   Clarkdale gage to mouth."
  


14             Did I read that right?
  


15       A.    That's right.
  


16       Q.    Did your analysis focus on the upper Verde,
  


17   primarily?
  


18       A.    I started looking at the upper Verde in
  


19   detail, and then I spread to the rest of the river.
  


20   No, I focused on the entire river.  On the upper Verde
  


21   I had more cross-section data and so forth, like we've
  


22   been discussing here, so that's why I call it a
  


23   detailed versus general.
  


24       Q.    And I believe you testified earlier this
  


25   morning that you spent about two-thirds of your time on
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 1   the upper Verde; is that right?
  


 2       A.    Roughly that, yes.
  


 3       Q.    Why was that?  Why did you spend most of your
  


 4   time on the upper Verde as opposed to the middle or
  


 5   lower?
  


 6       A.    That's where I started doing my work in
  


 7   preparation for this hearing.  I spread into the lower
  


 8   Verde as I got more and more interested in it.
  


 9       Q.    And you said you did a less detailed analysis
  


10   of the middle and lower than you did the upper Verde,
  


11   right?
  


12       A.    Like I say, based primarily, like, on the
  


13   number of cross-sections I had available and so forth,
  


14   I was able to do more of a detailed on the upper than
  


15   the lower or the middle and lower.
  


16       Q.    Do you have any difference in the confidence
  


17   level in your opinions for the lower and middle Verde,
  


18   where you did a less detailed analysis, than you do on
  


19   your opinions at the upper Verde, where you did a more
  


20   detailed analysis?
  


21       A.    Not really, no.  The answer is no.
  


22       Q.    So you have the same level of comfort and
  


23   confidence in your opinions about the lower and middle,
  


24   where you spent a third of your time, as you do in the
  


25   upper Verde, where you spent two-thirds of your time?
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 1       A.    Yes, I have the same confidence.
  


 2       Q.    Let's turn now to Page 7 of your report that
  


 3   we're looking at.  The very first bullet at the top of
  


 4   Page 7, do you see that?  It says "The natural flow in
  


 5   the upper Verde River was perennial with a median
  


 6   annual flow of 60 cfs and 116 cfs, respectively, at the
  


 7   upper and lower ends of the study reach."
  


 8             Did I read that right?
  


 9       A.    Yeah, okay.
  


10       Q.    So is it your opinion that the upper Verde in
  


11   its ordinary and natural condition had a median annual
  


12   flow of between 60 and 116 cfs, depending on which part
  


13   of the reach you were in?
  


14       A.    Yes.
  


15       Q.    Now moving down to the fifth bullet point on
  


16   that same page, it says "There are numerous pools where
  


17   depths were greater than 2.9 feet.  There were
  


18   occasional small-steep riffles where portage might be
  


19   required."
  


20             Do you see that?
  


21       A.    Yes.
  


22       Q.    Approximately how many portages do you think
  


23   would have been required in the upper Verde under
  


24   ordinary and natural conditions?
  


25       A.    It depends on the skill of the boater.


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







VERDE RIVER     VOLUME 6     02/18/2015 1249


  


 1       Q.    How about a boater of average skill?
  


 2       A.    There might be a couple of points, a couple
  


 3   of riffles there where it kind of -- where you might
  


 4   want to portage, yeah.
  


 5       Q.    Are there areas of the upper Verde where
  


 6   there are narrow canyons with high walls?
  


 7       A.    Yes, there's a handful of areas where the
  


 8   river abuts vertical walls of bedrock.
  


 9       Q.    So if somebody had to portage in one of those
  


10   areas, wouldn't they have to go up over the wall and
  


11   back down, rather than just around the river?
  


12       A.    No, I've never seen it constricted on both
  


13   sides.  There's talus slopes on -- generally, there's
  


14   talus slopes, but there's, I don't know, just a handful
  


15   of areas where there is a vertical wall; and I've never
  


16   seen it a wall on both sides in the same reach.
  


17       Q.    Let's move down to the next to last paragraph
  


18   on Page 7, the very last sentence in that paragraph.
  


19             It says "The navigability assessment was
  


20   partially based on the similarities between the Verde
  


21   River and the John Day River in Oregon that has been
  


22   found navigable."
  


23             Did I read that right?
  


24       A.    Yes.
  


25       Q.    And you refer to the John Day River several
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 1   times in your report and your appendices, right?
  


 2       A.    Yes.
  


 3       Q.    Was your comparison of the two rivers based
  


 4   on a particular court decision?
  


 5       A.    Yes, I knew it had been declared navigable,
  


 6   but I compared them because they're quite similar.
  


 7   They're both pool and riffle rivers, gravel cobble
  


 8   beds, and that kind of thing.
  


 9       Q.    I'm going to hand you a court decision.
  


10                  MR. MCGINNIS:  Do I need to ask to
  


11   approach every time?  You sort of chastised us for that
  


12   last time.
  


13                  CHAIRMAN NOBLE:  You do not.
  


14   BY MR. MCGINNIS:
  


15       Q.    Mr. Hjalmarson, I've handed you an opinion
  


16   from the Oregon Court of Appeals titled Northwest
  


17   Steelheaders Association, Inc. versus Simantel, I think
  


18   is how you say it, S-I-M-A-N-T-E-L, and it's
  


19   112 Pacific 3d 383.  Do you see that?
  


20       A.    Yeah.
  


21       Q.    Okay.  Is this the decision you were relying
  


22   on, in part, in your comparison of the Verde River to
  


23   the John Day?
  


24       A.    No, not when I wrote this main report.
  


25       Q.    Okay.  Is there another court decision about
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 1   the John Day that you were relying on when you wrote
  


 2   your report?
  


 3       A.    Yeah, I picked up -- I have a reference to it
  


 4   that I got off the internet, and it's not the official
  


 5   document that this appears to be.
  


 6       Q.    Okay.  But is it the same decision, do you
  


 7   know?
  


 8       A.    Yeah, that it was considered navigable?  Yes.
  


 9       Q.    Do you know what the date of this court
  


10   decision is?
  


11       A.    No, I really don't.  I rely on Joy for that
  


12   kind of thing.
  


13       Q.    If you look at the lower right-hand column,
  


14   do you see "Decided May 11th, 2005"?
  


15       A.    Okay.
  


16                  MR. HOOD:  This is from his report.
  


17   It's on Page 113.
  


18   BY MR. MCGINNIS:
  


19       Q.    Why don't you set that down for a second and
  


20   flip to Page 113 of your report.
  


21             Is this your list of references in your
  


22   report?
  


23       A.    Yes.
  


24       Q.    Do you see the fourth entry there says
  


25   "Northwest Steelheaders Association, Inc. versus


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







VERDE RIVER     VOLUME 6     02/18/2015 1252


  


 1   Simantel, Decided May 11th, 2005, Court of Appeals of
  


 2   Oregon"?
  


 3       A.    Oh, okay.
  


 4       Q.    Is that the one you were relying on?
  


 5       A.    I guess it was, yeah.
  


 6             I'm not -- I can't say that definitely.  It
  


 7   did not appear to be this particular document that I
  


 8   pulled off the internet.
  


 9       Q.    But it was a May 11th, 2005 decision of the
  


10   Court of Appeals of Oregon that you were relying on?
  


11       A.    It had to have that -- I don't have it with
  


12   me, but it had to have that date on it for me to put it
  


13   in there.
  


14       Q.    Do you know whether the Oregon Court of
  


15   Appeals in 2005 would have had the benefit of reviewing
  


16   the United States Supreme Court's decision from the PPL
  


17   Montana case that was issued in 2012?
  


18       A.    That never entered my mind.
  


19       Q.    And your opinion is that the John Day River
  


20   and the Verde Rivers are similar, right?
  


21       A.    They're similar.  The John Day drains, I
  


22   think, 8 percent of Oregon and the Verde drains
  


23   6 percent of Arizona.  They're both pool-riffle rivers.
  


24   They both head in high country with snowpack and so
  


25   forth.  And so there's some similarities.  The John Day
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 1   happens to be wider and shallower than the Verde is.
  


 2   The upper Verde is rather narrow and deeper.
  


 3       Q.    What's the highest mean annual flow that
  


 4   you've ever seen estimated for the Verde River?
  


 5       A.    The highest mean annual?
  


 6             I have a table here.  I can pull it up, or do
  


 7   you want my memory?
  


 8       Q.    Just --
  


 9       A.    A couple of thousand cfs, I think.
  


10       Q.    Okay, let's look on Page 27 of your report.
  


11       A.    Wait a minute.  Let me make sure.  Let me
  


12   make sure I answered what you asked there.
  


13       Q.    I was asking about the Verde.
  


14       A.    You asked about the Verde, and you said the
  


15   highest mean annual?
  


16       Q.    Yes, sir.
  


17       A.    Okay, yeah, it's maybe 2,500, something like
  


18   that.
  


19       Q.    Okay.  Look at Page 27 of your report, and
  


20   there you have the mean annual virgin flow at two
  


21   different gages on the Verde, and there you have 78 cfs
  


22   and 210 cfs, right?
  


23       A.    For Method 1, yes.
  


24       Q.    And on Page 28 of your report, flip to the
  


25   next page, you have mean annual virgin at three


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







VERDE RIVER     VOLUME 6     02/18/2015 1254


  


 1   different gages, and you have 76, 207, and 494 cfs.
  


 2   That's Method 2, right?
  


 3       A.    Yes.
  


 4       Q.    Where have you seen a mean annual flow for
  


 5   the Verde that's in the 2,500 cfs range?
  


 6       A.    That would be down at the mouth.  That would
  


 7   go back maybe -- what is it?  One of the early floods
  


 8   was pretty large.  The mean annual flow down there, the
  


 9   natural was 751, and there was a flood or two down
  


10   there that was pretty big.
  


11       Q.    And what was the period of record for that
  


12   mean annual flow that you're talking about; how many
  


13   years did it cover?
  


14       A.    How many -- I thought you asked me for one
  


15   year?  The mean annual for one year, is that what
  


16   you're asking me?
  


17       Q.    No, I'm asking for a mean annual flow for any
  


18   significant number of years.  My question was
  


19   imprecise.
  


20       A.    Oh, well, the mean annual for the period of
  


21   record is 650.
  


22       Q.    Do you know what the mean annual flow was for
  


23   the period of record on the John Day in the Northwest
  


24   Steelheaders case?
  


25       A.    No, I don't.  My interest in the John Day was
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 1   the comparison of the median on down through the base.
  


 2   Even with the natural adjustment on the John Day, they
  


 3   both are rather similar base flows, and that's where
  


 4   the decision on navigability occurs, in that range of
  


 5   flow.
  


 6       Q.    So you don't know what the mean annual flow
  


 7   was for the period of record?
  


 8       A.    Not off the top of my head, no; but it will
  


 9   be more than the Verde.
  


10       Q.    Take a look at the document I gave you, the
  


11   court decision I gave you.
  


12       A.    Okay.
  


13       Q.    Flip over to Page 385, second column.  The
  


14   first full sentence in that second column says "The
  


15   river's mean annual flow for the period of record is
  


16   1,959 cubic feet per second, as measured at Service
  


17   Creek, approximately 20 miles upriver from the most
  


18   upriver segment at issue here."
  


19             Do you see that?
  


20       A.    On Page 3 --
  


21             Oh, okay, I got it.
  


22       Q.    Do you see they have 1,959 cfs for the mean
  


23   annual flow?
  


24       A.    Yes.
  


25       Q.    And that's for the John Day?
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 1       A.    That's right.  Okay.
  


 2       Q.    And if you look at the Footnote 2 that's
  


 3   referenced there, if you look at the bottom of the
  


 4   page, there's Footnote 2.  Do you see that?
  


 5       A.    Okay.
  


 6       Q.    And the period of record there for the
  


 7   1,959 cfs for the John Day was 1929 to 1999.  Do you
  


 8   see that?
  


 9       A.    Okay.
  


10       Q.    Do you have any knowledge or opinion about
  


11   whether the flows of the John Day in its ordinary and
  


12   natural condition were more or less than what they were
  


13   for the John Day between 1929 and 1999?
  


14       A.    No.  I didn't look at that.
  


15       Q.    Have you read this court opinion, by the way?
  


16       A.    No.  I've scanned it.  Like I say, I rely
  


17   on -- I'm not an attorney.
  


18       Q.    Flip over to Page 391 then on that same
  


19   document, second column, right-hand column, the full
  


20   paragraph that begins there in the middle of the page.
  


21   Do you see that; it says "We begin"?
  


22       A.    Yeah.
  


23       Q.    Okay, the third sentence of that paragraph
  


24   says "We note, at the outset, that hydrologic data
  


25   indicates that, in 1859, the river's summer flow was
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 1   nearly twice what it is today."
  


 2             Do you see that?
  


 3       A.    Yeah.
  


 4       Q.    Do you know what type of boats are used on
  


 5   the John Day River today?
  


 6       A.    I've seen photographs of small boats and
  


 7   canoes and so forth.  I think down near the mouth there
  


 8   might be some recreational stuff that might be a little
  


 9   larger, but I've just heard about that.  I haven't seen
  


10   a document that has shown that.
  


11       Q.    Okay.  Let's look at the -- let's go back to
  


12   your report, Page 7.  You can put that court decision
  


13   aside for now.
  


14       A.    Back to --
  


15       Q.    Your report, the original report, Page 7, the
  


16   page we were on.
  


17             In the bottom paragraph there, and I'm
  


18   paraphrasing, but it says your opinion is that the
  


19   Verde River, from river mile 3.3 in the Stewart Ranch
  


20   area to the mouth at the Salt River, was susceptible to
  


21   navigation at the time of statehood.
  


22             Is that a fair paraphrase of what you say
  


23   there?
  


24       A.    Yes, using the criteria that I was using,
  


25   which is a fairly high standard, yes.
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 1       Q.    So is it your opinion, as you sit here today,
  


 2   that the Verde River above river mile 3.3 is not
  


 3   navigable?
  


 4       A.    If you change my standard a little bit and
  


 5   accepted shallower flows, I would consider it navigable
  


 6   up to about Sullivan Lake Dam, just for the sake of
  


 7   having a point.
  


 8             I can elaborate on that a little bit as to
  


 9   why I would consider that the upper limit, if you --
  


10       Q.    No, my question was, as you sit here today,
  


11   under what standard you're applying today, is it your
  


12   opinion about whether the river upstream from river
  


13   mile 3.3 is navigable?
  


14       A.    Like I said, by lowering the standard I was
  


15   using, which was the Hyra method, where I would
  


16   consider it navigable, yes, by lowering the standard
  


17   slightly.
  


18             If you applied the same standard that was
  


19   used for the John Day, which was rather shallow flow,
  


20   less than a foot, then, yes, it would be navigable all
  


21   the way up to beyond Sullivan Lake Dam.
  


22       Q.    So, as you sit here today, where is the upper
  


23   reach of navigability on the Verde River, in your
  


24   opinion?
  


25       A.    The upper reach of navigability?
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 1       Q.    Yeah.  How far up is it navigable, under
  


 2   ordinary and natural conditions?
  


 3       A.    I thought I just answered that.
  


 4       Q.    I'm not sure you did.  I might have missed
  


 5   it.
  


 6       A.    Okay.  Using the -- let's say using the
  


 7   standard for the John Day, which is --
  


 8       Q.    Okay, my question is whatever standard you
  


 9   want to use, as you're sitting here in the witness
  


10   chair today, how far up was the Verde navigable under
  


11   ordinary and natural conditions?
  


12             I mean we can talk about different standards,
  


13   and if you change the standard enough, my bathtub is
  


14   navigable.
  


15       A.    Okay, under natural conditions I would
  


16   consider it navigable up to where Chino Creek comes in,
  


17   which is just a short distance above the existing
  


18   Sullivan Lake.  And Chino Creek comes in, basically,
  


19   from Del Rio Springs range, and it's separate from
  


20   Granite Creek, but it comes in parallel to Granite
  


21   Creek.  And there used to be a pretty good base flow
  


22   there.  And so I would pick that point, with
  


23   confidence, that there would be perennial flow from
  


24   there on down.
  


25       Q.    Okay.  So it's your opinion from that point


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







VERDE RIVER     VOLUME 6     02/18/2015 1260


  


 1   down, the Verde River was navigable under ordinary and
  


 2   natural conditions?
  


 3       A.    Yes.
  


 4       Q.    Flip over to Page 9 of your report then.  The
  


 5   second full paragraph there, the first paragraph after
  


 6   the quote, toward the end of that paragraph you talk
  


 7   about segmentation of the Gila River consistent with
  


 8   United States Supreme Court decision in PPL Montana,
  


 9   LLC versus Montana.  Do you see that?
  


10       A.    Okay.
  


11       Q.    First of all, did you intend that to be the
  


12   Verde River and not the Gila River?
  


13       A.    Did what?
  


14       Q.    It says Gila River.  Did you intend for that
  


15   to mean Verde River?
  


16       A.    No, I don't think I -- no, I don't think I
  


17   did.  Let's see.
  


18             No, I guess I did.  Yeah.  I'm sorry.  Yeah,
  


19   I was thinking of the Verde.
  


20       Q.    Okay.  And it refers to the Supreme Court's
  


21   opinion in PPL Montana, right?
  


22       A.    Yes.
  


23       Q.    And it refers to segmentation issues in that
  


24   opinion, right?
  


25       A.    Yeah, if you wanted to segment, yeah.  Yes.
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 1       Q.    Have you read the United States Supreme Court
  


 2   decision in the PPL Montana case?
  


 3       A.    It's been a while, but I did read it over,
  


 4   yes.
  


 5       Q.    In your 2,200 hours or so of work on the
  


 6   Verde, did you rely on any portion of the Supreme Court
  


 7   opinion in PPL Montana other than the segmentation
  


 8   issue?
  


 9       A.    Not really.  I -- no, not really.
  


10       Q.    Moving down on that same page we're at, under
  


11   General approach; do you see that?
  


12       A.    Okay.
  


13       Q.    The third sentence there says "There are
  


14   other factors of an economic and commercial nature that
  


15   may be less obvious.  These non-hydraulic factors,
  


16   while important to the actual presence of navigation,
  


17   are not included in this assessment of navigability."
  


18             Did I read that right?
  


19       A.    That's right.
  


20       Q.    Okay.  You say there are other factors that
  


21   may be less obvious.  Less obvious than what?
  


22       A.    Well, you know, if you start thinking about a
  


23   particular type of a watercraft or commercial activity,
  


24   then I think that is beyond what the intent is for, you
  


25   know, the navigability.
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 1       Q.    Okay.  So any consideration of a particular
  


 2   type of watercraft or commercial activity was not
  


 3   included in your analysis?
  


 4       A.    No, only in -- it's if you were thinking of a
  


 5   watercraft for a particular commercial operation,
  


 6   that's what I'm thinking of there, is that would bias
  


 7   your opinion.
  


 8             But just on the use of, say, a canoe, just in
  


 9   general, and not think of it as in a particular
  


10   commercial activity, then that, to me, is part of the
  


11   assessment of navigability.
  


12       Q.    So when you did your work on the Verde, did
  


13   you have any specific type of watercraft in mind as a
  


14   standard?
  


15       A.    No.  When I started this, I did rely on the
  


16   Hyra method and I took a look at -- you know, I applied
  


17   that method, and it showed what -- you know, what was
  


18   navigable.
  


19       Q.    How about not just when you started it.  All
  


20   the way through your analysis today, have you had in
  


21   mind any particular type of watercraft?
  


22       A.    Well, the results of my analysis indicated
  


23   that, you know, canoes and small boats have passed the
  


24   Hyra test with flying colors.
  


25       Q.    How about a specific type of commercial
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 1   activity; did you give any consideration to --
  


 2       A.    No.  I was doing my best to avoid a
  


 3   commercial activity.
  


 4             However, looking at existing evidence, there
  


 5   is a lot of commercial activity on the Verde River
  


 6   today.
  


 7       Q.    You said you were doing your best to avoid
  


 8   any type of -- any commercial activity.  Why was that?
  


 9       A.    Well, to remain unbiased.
  


10       Q.    There in the section we read from Page 9 of
  


11   your report, it refers to nonhydraulic factors, and I
  


12   think you listed specific type of watercraft and a
  


13   specific commercial activity.  Were there any other
  


14   nonhydraulic factors that you didn't include in your
  


15   assessment?
  


16       A.    Nothing comes to mind.
  


17       Q.    So in reaching your opinion, did you rely
  


18   solely upon the amount of flow in the river channel,
  


19   the width and depth of the flow in the channel, and the
  


20   type of vessel and purpose of vessel?
  


21       A.    I relied on the -- well, the Hyra method
  


22   primarily relies on depth and velocity.  But depth is a
  


23   primary factor for navigability.  There's a lot of
  


24   evidence on that and for major, major rivers.
  


25             Width is also a factor up to a point.  As it
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 1   turned out, the width was plenty for small watercraft.
  


 2   So width received a secondary level in my assessment.
  


 3       Q.    Let me ask the question better.  That wasn't
  


 4   a very good question.  Better answer than a question.
  


 5             The first sentence of that paragraph we're
  


 6   looking at there under General approach, do you see
  


 7   that?  It says "The ability to navigate a river depends
  


 8   upon many factors such as the amount of flow in the
  


 9   river channel, the width and depth of flow in the
  


10   channel, and the type of vessel and the purpose of the
  


11   travel."
  


12             Do you see that?
  


13       A.    That's right.
  


14       Q.    Are those, in your opinion, all of the things
  


15   that affect the ability of somebody to navigate a
  


16   river?
  


17       A.    Well, I said right -- no.  If you read that
  


18   carefully, I say factors such as.  There are other
  


19   factors.
  


20       Q.    Okay.  What other factors are there?
  


21       A.    Oh, boy, you're talking to a guy that just
  


22   came in on the freeway.  Let's see.
  


23             Okay, width, depth; well, velocity; the
  


24   physical features of the channel itself, the number of,
  


25   say, riffles or a major waterfall, that type of thing.
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 1       Q.    Okay.  Of each of the factors listed in that
  


 2   sentence, plus the two you just added, I want to ask
  


 3   you whether you considered them or not.
  


 4             So the amount of flow in the river channel,
  


 5   did you consider that?
  


 6       A.    Yes.
  


 7       Q.    The width and depth of the flow in the
  


 8   channel, did you consider that?
  


 9       A.    Like I said, width was adequate, and so in my
  


10   mind it took a lower level in the criteria.  But, yeah,
  


11   it is a factor, yeah.
  


12       Q.    The type of vessel, I think you said you
  


13   didn't consider that?
  


14       A.    That comes out in the wash after you look at
  


15   the morphology and the hydrology and hydraulics and so
  


16   forth and you go through the -- apply the assessment,
  


17   say, using the Hyra method, then the type of water --
  


18   at that point the type of watercraft becomes evident.
  


19       Q.    What about the purpose of travel, did you
  


20   consider that in your assessment?
  


21       A.    No, not really.
  


22       Q.    How about the velocity, did you consider
  


23   that?
  


24       A.    The velocity?
  


25       Q.    Yes.
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 1       A.    I just said that, the velocity.  How many
  


 2   times do you want me to say that?  Yes, the velocity
  


 3   went into that.
  


 4       Q.    My question before, so it's clear, my
  


 5   question before was what are factors that effect
  


 6   somebody's ability to navigate.  And this question is
  


 7   which of those factors did you consider in your
  


 8   analysis.
  


 9             So you said, I think, you considered the
  


10   amount of flow, you considered the width, you
  


11   considered the depth.  The type of vessel you said sort
  


12   of came out in the wash.  The purpose of travel, you
  


13   said you didn't consider it, right?
  


14       A.    That's right.
  


15       Q.    Velocity, now, I'm not asking whether it's
  


16   something that plays in the analysis.  I'm asking
  


17   whether it's something that played into your analysis?
  


18       A.    Let's go back to the Hyra method.  Maybe you
  


19   can visualize that.  They use a graph of depth versus
  


20   velocity, and so it's considered a major factor in the
  


21   assessment, and I did use the Hyra method.
  


22             I also used other methods, though, and those,
  


23   of course, were it's been used extensively for the last
  


24   25 years by inexperienced and experienced boaters.
  


25       Q.    So my question was did you consider velocity
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 1   in your analysis of the Verde?
  


 2       A.    Yes.  I used the Hyra method.
  


 3       Q.    How about physical features?  Those are one
  


 4   of the things you said that can affect navigability.
  


 5   Was that something you considered in your analysis?
  


 6       A.    Absolutely.
  


 7       Q.    And in that same sentence, paragraph we've
  


 8   been talking about, you say these nonhydraulic factors
  


 9   are important to the actual presence of navigation.  Do
  


10   you recall that?
  


11       A.    Yeah, that's right.
  


12       Q.    Let's flip over to Page 17 of your report.
  


13   The first paragraph, third sentence there, you say
  


14   "Based on original Land Survey plats and field notes,
  


15   more than 8,000 acres of land along headwater streams
  


16   were cultivated and irrigated by settlers."
  


17             Did I read what's in your report correctly
  


18   there?  Did you find it?
  


19       A.    This is the first paragraph?
  


20       Q.    Yeah, first paragraph on Page 17, third
  


21   sentence.
  


22       A.    "More than 8,000 acres of land along the
  


23   headwater streams were cultivated."
  


24             Okay.
  


25       Q.    Let me ask the question.  Did I read what's
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 1   there correctly?
  


 2       A.    Yes, you read that correctly.
  


 3       Q.    Has your opinion about the 8,000 acres
  


 4   changed since you wrote this?
  


 5       A.    Yeah.  I found the -- I had a little error
  


 6   that I've discussed.  Nobody brought that out.  I was
  


 7   double-checking everything, and I did find that I had
  


 8   made an error on Walnut Creek, and I don't know how it
  


 9   happened.  So it would be a little less than that.
  


10             However, when you look at the total area
  


11   that's been cultivated over time, it's about double
  


12   that.
  


13       Q.    So the 8,000 acres that you have in your
  


14   report here should be closer to 7,000 --
  


15       A.    That's right.
  


16       Q.    -- based on your second addendum that you
  


17   filed last week?
  


18       A.    Yes, that's right, when you correct it for
  


19   that oversight type of correction or error that I made.
  


20       Q.    Can you explain to me the circumstances of
  


21   the bookkeeping error that happened that you were
  


22   1,000 acres too high?
  


23       A.    You know, Mark, if I knew that, I would be
  


24   real happy.  I took a file from my Walnut Creek and
  


25   simply transferred it to a main file where I was
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 1   summarizing everything, and somehow an 8 appeared in
  


 2   three-digit number that made it a four-digit number.
  


 3   And I had missed it, and when I was reviewing
  


 4   everything here not long ago, I discovered it.  So I
  


 5   was very open about it, and I've presented it to the
  


 6   Commission.
  


 7       Q.    So if there were 7,000 acres irrigated along
  


 8   the headwater streams by settlers, instead of the 8,000
  


 9   that's here, can you tell me what time frame you're
  


10   talking about?
  


11       A.    This was based on my assessment using the
  


12   federal land surveys.
  


13       Q.    Okay.  Can you name any single year where
  


14   there were 7,000 acres irrigated on the tributaries of
  


15   the Verde that you know of?
  


16       A.    Only on the land surveys, where most of those
  


17   were 1871 and 1872, right in there, so that would be a
  


18   time.  No, I did not.  No, I did not look at that.
  


19       Q.    Those land surveys, some were 1871, some were
  


20   1872, and there's some other years too, right?
  


21       A.    Yeah, there's other years there too, but the
  


22   bulk of them are right around '71, '72.
  


23       Q.    So it could be that 3,000 acres were
  


24   irrigated in 1871 and 4,000 acres were irrigated in
  


25   1872, and if they were different acres, you got up to
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 1   the 7,000, and there was never 7,000 in a given year;
  


 2   isn't that possible?
  


 3       A.    Yeah, I guess anything's possible, yeah.
  


 4       Q.    Because you didn't have information about all
  


 5   the lands for any given year, and you took information
  


 6   that spanned several different years and put it
  


 7   together, is what you did, right?
  


 8       A.    No, and I don't see how you do that.
  


 9   Everybody's dead that was living then and so forth and
  


10   so on.
  


11             The Hayden report clearly documents the
  


12   problem in doing just what you're saying, and Hayden
  


13   admitted that you couldn't do it.
  


14       Q.    Yeah, I wasn't asking whether you could do it
  


15   or not.  I was just asking what you did.
  


16       A.    It's possible.  No, I will agree with you
  


17   that it's possible.
  


18       Q.    Did you take into consideration crop rotation
  


19   when you did your analysis to get to the 7,000 acres?
  


20       A.    Crop rotation?
  


21       Q.    Yeah.
  


22       A.    No.
  


23       Q.    You know farmers do sometimes rotate crops?
  


24       A.    Sure.
  


25       Q.    They irrigate this 40 acres --
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 1       A.    Yeah, especially with corn.  It takes a lot
  


 2   of minerals out of the soil.
  


 3       Q.    And if there was crop rotation happening on
  


 4   different lands along the tributaries and you have
  


 5   information from different years, you could have gotten
  


 6   different numbers that didn't all show up in the same
  


 7   year?
  


 8       A.    It's possible.
  


 9       Q.    I think your acreages are shown, on your
  


10   report at least, on Pages 22 and 23 of your original
  


11   report.  Do you see that?
  


12       A.    22 and 23?
  


13       Q.    Yeah, look at 22 and 23.
  


14             This is all based on Method 1, right?
  


15       A.    Okay.  Yeah.
  


16       Q.    And so just so I'm clear on what you changed
  


17   in your addendum, on Page 23, in the box for Walnut
  


18   Creek, where you have 1,395 acres, you now think that
  


19   was more like 325 acres?
  


20       A.    It's 325, yeah.  The error occurred on the
  


21   second number there.  It was 110 and it became 1,180.
  


22   Now, maybe there was a gremlin in my computer, but...
  


23       Q.    So the 1,180 should have been --
  


24       A.    110.
  


25       Q.    110, okay.
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 1             Do you have any information about how many of
  


 2   those 7,000 or so acres were irrigated with direct
  


 3   diversions versus wells?
  


 4       A.    There was a lot of shallow wells in those
  


 5   days, and there was also a lot of small dams that were
  


 6   used.
  


 7       Q.    Okay.  Did you do any determination of how
  


 8   many of those 7,000 acres were irrigated with direct
  


 9   diversions versus the wells?
  


10       A.    No.
  


11       Q.    There was no information for you to do that
  


12   from?
  


13       A.    I didn't even try to estimate it.  So I can't
  


14   really answer, you know, what kind of guess one could
  


15   make.  But I didn't try.
  


16       Q.    Did you do any analysis to determine whether
  


17   there would have been sufficient water in the tributary
  


18   at the point where you found farmland to actually
  


19   irrigate farmland back at that time?
  


20       A.    Well, it was occurring and, therefore, there
  


21   was enough to do it.
  


22       Q.    That's the only analysis you did to determine
  


23   whether there were flows in the tributaries to irrigate
  


24   then?
  


25       A.    I knew in the major tributaries there, for
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 1   example, Walnut Creek, Big Chino Creek, and Granite
  


 2   Creek, there was water, there was plenty of water
  


 3   there.
  


 4       Q.    How do you know that?
  


 5       A.    Based on all the research I've done.  I've
  


 6   done a study on the channel morphology of Big Chino
  


 7   Creek, and that's on file with CWAG Club in Prescott.
  


 8   So you can access that, if you want, and using channel
  


 9   morphology characteristics and so forth.  It used to be
  


10   a perennial stream.
  


11       Q.    Can you tell us for the record what CWAG
  


12   means, so we have it in the transcript?
  


13       A.    Oh, what is that?  Citizens of --
  


14       Q.    Water Advisory Group, is that what it is?
  


15       A.    Yeah, something like that, yeah.  They have
  


16   one of the best libraries on water than anybody.
  


17       Q.    Mr. Hood asked you a lot of questions in
  


18   December about the possibility of dry farming up there,
  


19   and I want to plow that ground again, so to speak.  You
  


20   didn't do any study to determine what amount of land up
  


21   there might have been cultivated, but not irrigated, up
  


22   on the tributaries back at that time, did you?
  


23       A.    You mean, by cultivated, you mean dry farmed?
  


24       Q.    Yeah.
  


25       A.    The dry farming, to the best of my knowledge,


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







VERDE RIVER     VOLUME 6     02/18/2015 1274


  


 1   based on evidence that I obtained during my research,
  


 2   occurred in an experimental fashion in the Big Chino,
  


 3   and there are -- and it occurred on cienegas that you
  


 4   and I have seen from the same helicopter.  And it was
  


 5   done experimentally there.  I have never seen anything
  


 6   that indicated it was a viable commercial operation.
  


 7   I --
  


 8       Q.    If the -- I'm sorry, go ahead and finish.
  


 9       A.    Well, I know -- I don't recall seeing
  


10   anything on dry farming anywhere else.  Now, this is
  


11   prior to 1900 that I'm talking about.
  


12       Q.    If there were acres that were dry farmed up
  


13   in that area, outside of the cienegas, those acres
  


14   would show up in your 7,000 acres that you assumed were
  


15   irrigated, right?
  


16       A.    It's possible, I guess.  And I made note of
  


17   that on one of the townships in Williamson Valley.  So
  


18   I did recognize that it was possible.  There's a good
  


19   cienega there in Williamson Valley, and there was no
  


20   farming around it, according to the federal survey.  So
  


21   I don't know, but I did make note that it was possible.
  


22       Q.    Do you know what the approximate acreage is
  


23   that's irrigated in those four valleys that are
  


24   tributary to the Verde today?
  


25       A.    Today?
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 1       Q.    Yeah.
  


 2       A.    Are you sure you want me to say that?
  


 3       Q.    Is it more or less than 7,000?
  


 4       A.    More.  Big Chino, Mark.  You don't want me
  


 5   to --
  


 6       Q.    I'm asking you the question.  You can give me
  


 7   the answer.
  


 8       A.    Okay, wait.  It's more, because of the Big
  


 9   Chino.
  


10       Q.    And most of the present stuff is up in the
  


11   Big Chino and the Chino Valley Irrigation District,
  


12   right?
  


13       A.    Of course, and Walnut Creek.  You guys are
  


14   monitoring that carefully.  But, yes, there's some
  


15   heavy use up in the upper part of Walnut Creek.
  


16       Q.    In the Big Chino, that's almost exclusively
  


17   done by wells now, right?
  


18       A.    Yes, now it is, because they've destroyed the
  


19   shallow groundwater.
  


20       Q.    Are you familiar with the term deficit
  


21   irrigation?
  


22       A.    Deficit?
  


23       Q.    Yes.
  


24       A.    Not right offhand.  It doesn't come to mind.
  


25       Q.    So have you ever heard of practices whereby
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 1   farmers, because of lack of water or other reasons,
  


 2   actually put less water on a crop than maybe is
  


 3   optimally required for it?
  


 4       A.    I'm not really up on that practice.  It
  


 5   sounds a little like dry farming, though, but anyway,
  


 6   yeah.
  


 7       Q.    Sort of dry farming, but not quite, I think
  


 8   is the concept.
  


 9       A.    I guess, yeah.
  


10       Q.    But you've never heard the term deficit
  


11   irrigation?
  


12       A.    I'm not really -- it doesn't ring a bell as
  


13   to what it is.
  


14       Q.    Several times when you testified back in
  


15   December, you testified that your analysis was close
  


16   enough or close enough for government work.  Do you
  


17   recall that?
  


18       A.    Well, yeah.  Yeah.
  


19       Q.    When you were doing your work on the Verde in
  


20   this case, how close did you think you needed to be?
  


21       A.    I was getting as close as possible based on
  


22   the information; but when you go back into the past
  


23   like that, you have to loosen up a little bit.  You're
  


24   not going to, you know, nail it to plus or minus
  


25   1 percent or whatever.  You're looking at maybe
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 1   5 percent, if you're lucky.
  


 2       Q.    Is that what you would say your margin of
  


 3   error is in your work on this, 5 percent, plus or
  


 4   minus?
  


 5       A.    I really don't know.  They're the kind of
  


 6   measurements that it's very hard to nail down a
  


 7   specific percentage.  It's just the best I could do.
  


 8       Q.    When you found that you were overestimating
  


 9   the irrigated acres by 1,000 acres because of your
  


10   bookkeeping error, did you go back and figure out sort
  


11   of what percentage that was of an error in the final
  


12   answer?
  


13       A.    Yeah, I took a look at that, and my first
  


14   impression was, well, it would affect my assessment a
  


15   little at the Paulden gage.  As you went further
  


16   downstream, I felt it was, you know, within the error.
  


17             But what I realized immediately, too, was
  


18   that I had a padding that I put in there for water for
  


19   ET from the tributary streams.  And in December, before
  


20   I found the error, I testified that I had it in there
  


21   to, I said, cover my butt because I'm putting my
  


22   engineering seal on it.  So as it happened, that amount
  


23   was the amount of my error.  So I was covered.
  


24       Q.    And when you're talking about the padding you
  


25   had in there, that's the 5 percent conveyance loss that
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 1   you assumed --
  


 2       A.    The 5 cfs, correct.
  


 3       Q.    -- the 5 cfs that you assumed based upon the
  


 4   work you had done on the East Verde in the '60s?
  


 5       A.    I used the experience I had from that.  It's
  


 6   independent of the geologic formation the river's on.
  


 7   The key to that is was it perennial or not.  If it
  


 8   wasn't perennial, then the loss would be greater to the
  


 9   added flow.
  


10       Q.    So is it your opinion that the conveyance
  


11   loss in any perennial stream is the same as the
  


12   conveyance loss in any other perennial stream?
  


13       A.    No.  When you change the amount of flow in a
  


14   perennial stream, the loss of the ET of the added water
  


15   isn't as great as you might think, because it's already
  


16   being lost.  The whole channel is wet and so forth.
  


17   Now, you could have a special circumstance where you
  


18   had a water where it covers a much wider area.  Then
  


19   that wouldn't be true.  But in the upper Verde there,
  


20   everything's pretty well confined.
  


21       Q.    So you said the amount that your analysis was
  


22   different, based upon the bookkeeping error, was
  


23   almost -- was basically the same as what you had
  


24   padding in there on the conveyance losses?
  


25       A.    It was fortuitous, but, yes, it worked out
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 1   that way, where I decided that nothing changed along
  


 2   the main channel of the Verde River.  It did not affect
  


 3   my assessment of navigability.  It's a source area of
  


 4   oversight, but I had it covered, and I clearly had
  


 5   stated I had some padding in there.  And in terms of
  


 6   poker terminology, I had a chip on the -- you know, I
  


 7   had an extra chip on the table.
  


 8       Q.    But your bookkeeping error has used up that
  


 9   chip now, right?
  


10       A.    It used it up, yeah.  It used it up there.
  


11       Q.    Okay.  Did you do any sensitivity analysis in
  


12   your work to determine how much the result would change
  


13   if different input factors you had were off by some
  


14   amount?
  


15       A.    No, I didn't really get into that.  I had
  


16   some things, like I said, flashed in my mind about what
  


17   impact it would have; and, like I said, it would be
  


18   only on the -- up near the Paulden gage.
  


19       Q.    Turn over to Page 21 of your report now.  Are
  


20   you there?
  


21       A.    Yeah.
  


22       Q.    The fourth paragraph down, not counting the
  


23   cites, the first sentence is "Irrigation water use
  


24   factor per acre of land."
  


25             Do you see that?
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 1       A.    Yes.
  


 2       Q.    And the next sentence says "The fields were
  


 3   assigned a weighted irrigation factor of 3.15," I guess
  


 4   that's acre-feet per acre per year; is that right?
  


 5       A.    That's right.
  


 6       Q.    Is that a consumptive use number or a
  


 7   diversion number?
  


 8       A.    That's consumptive use.
  


 9       Q.    So your analysis is based upon the fact that
  


10   your assumption that the 7,000 acres you assumed were
  


11   irrigated up on the tributaries consumed 3.15 acre-feet
  


12   per acre per year across that 7,000 acres?
  


13       A.    Yes.
  


14       Q.    And I believe you testified back in December,
  


15   in response to a question, actually, from Commissioner
  


16   Allen, that the 3.15 acre-feet per acre per year is
  


17   used for the entire Verde.  Do you recall that?
  


18       A.    Yeah.  Actually, I shouldn't -- it's used for
  


19   the middle and the upper Verde.  It was developed by
  


20   ADWR, I think, on the middle Verde.  The USGS has used
  


21   it on the middle and the upper, and by the upper I mean
  


22   up in the source water area that we're talking about.
  


23       Q.    Do you know whether the irrigation demand for
  


24   the Big Chino, for example, would be different from the
  


25   demand in the Verde Valley, Camp Verde?
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 1       A.    Might be a little different, but I just got
  


 2   through saying this.  The USGS used that number that
  


 3   was developed for the middle Verde for the upper part.
  


 4   I followed their lead.
  


 5       Q.    And my question was different than that.  My
  


 6   question was --
  


 7       A.    But it could be a little different.  It
  


 8   depends on the crop, as one example.
  


 9       Q.    In the Big Chino and those areas up in the
  


10   tributaries, the elevation is different than the Verde
  


11   Valley, right?
  


12       A.    A little different, yes.
  


13       Q.    The temperature is probably quite a bit
  


14   different?
  


15       A.    Nah.  It's a little different, yeah.
  


16       Q.    It's cooler up there than it is down in Camp
  


17   Verde?
  


18       A.    Yeah.
  


19       Q.    Precipitation levels are probably different,
  


20   right?
  


21       A.    A little different, yes.
  


22       Q.    So to get to your depletion in the amount of
  


23   natural flow, you took your -- originally took your
  


24   8,000 acres times 3.15 per acre, came up to an
  


25   acre-foot number, right?
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 1       A.    That's right.
  


 2       Q.    And then you divided that by 725 to get to
  


 3   cfs?
  


 4       A.    That's right.
  


 5       Q.    And your original number, before you made
  


 6   your changes last week, was 35 cfs had been depleted
  


 7   from the virgin flow by irrigation up in the
  


 8   tributaries?
  


 9       A.    Something like that.
  


10       Q.    And during your testimony in December, I
  


11   believe you stated that the 3.15 acre-foot per acre per
  


12   year number came from Page 37 of a 2010 USGS report.
  


13   Do you recall that?
  


14       A.    Yeah, I guess, yeah, if it's there, yeah.
  


15       Q.    I'll hand you a copy of that.  And you talked
  


16   with Mr. Hood about this.  This is Exhibit X037.  These
  


17   are not the whole document.  I brought some -- the
  


18   document, as you can see, is pretty thick, so I brought
  


19   some extra for people that wanted to look at it.  But I
  


20   gave you the whole document, right?
  


21       A.    Right.  It appears to be.
  


22       Q.    Pardon me?
  


23       A.    It appears to be the whole document, yeah.
  


24       Q.    And this is the document that you talked with
  


25   Mr. Hood about on cross-examination back in December.
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 1   Do you remember that?
  


 2       A.    Yes.
  


 3       Q.    And you specifically talked about Page 37.
  


 4   Do you recall that?
  


 5       A.    37?
  


 6       Q.    Yes.  And this document, I'll just read you
  


 7   the title.  It's the Regional Groundwater-Flow Model
  


 8   for the Redwall-Muav, Coconino, and Alluvial Basin
  


 9   Aquifer Systems of Northern and Central Arizona.
  


10   That's on the title.  And we're looking at 37, right?
  


11       A.    Okay.
  


12       Q.    Okay.  Page 37, in the left column, says
  


13   "Incidental Recharge from Agricultural Irrigation."  Do
  


14   you see that?
  


15       A.    Okay.
  


16       Q.    Is this the portion of the USGS report that
  


17   you relied upon?
  


18       A.    It might be, yeah.  I honestly can't
  


19   remember, but I relied on a figure from their report,
  


20   yes.
  


21                  (Commissioner Horton entered the hearing
  


22   room.)
  


23   BY MR. MCGINNIS:
  


24       Q.    And you recall back in December Mr. Hood gave
  


25   you the document and you guys spent some time, and I
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 1   think you ended up on Page 37; is that correct?
  


 2       A.    I don't recall specifically.
  


 3       Q.    I have the transcript, if you want to go
  


 4   back; but do you trust me?
  


 5       A.    Okay.  I'll take your word for it.
  


 6       Q.    Okay.  There under the title Incidental
  


 7   Recharge from Agricultural Irrigation, the first
  


 8   sentence there says "Incidental recharge from
  


 9   agricultural irrigation was estimated for agricultural
  


10   areas in the Big Chino, Little Chino, and Verde Valley
  


11   sub-basins and for the Little Colorado River Plateau
  


12   and sub-basins along the Salt River."
  


13             Do you see that part?
  


14       A.    Yeah.
  


15       Q.    So the study the USGS was doing was for a
  


16   much broader area than the four sub-watersheds you were
  


17   dealing with in your report, right?
  


18       A.    That's true, but the number I used is down at
  


19   the bottom of the --
  


20       Q.    Right-hand column?
  


21       A.    On the right-hand column there at the bottom
  


22   of the page.
  


23       Q.    Let's get there.  But in general, what the
  


24   USGS was doing was covering a much broader area than
  


25   the four sub-watersheds you were dealing with, right?
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 1       A.    They were working on the Verde River
  


 2   watershed and different areas, yes.
  


 3       Q.    And the Little Colorado River Plateau and
  


 4   some sub-basins along the Salt?
  


 5       A.    Okay.
  


 6       Q.    Right?
  


 7       A.    Yeah, okay.
  


 8       Q.    So let's go to the lower right-hand side.
  


 9   That's where you said your 3.15 shows up, right?
  


10       A.    That's right.
  


11       Q.    The first sentence of that paragraph there
  


12   says "Withdrawals for agriculture in the Little
  


13   Colorado River Plateau basin and sub-basins in the Salt
  


14   River drainage were estimated based on groundwater
  


15   irrigation data developed by USGS and recent aerial and
  


16   satellite photography for effluent irrigated areas."
  


17             Do you see that?
  


18       A.    Yeah.
  


19       Q.    So in that sentence they're talking about the
  


20   Little Colorado River Plateau basin and the sub-basins
  


21   in the Salt River drainage?
  


22       A.    Yeah, and the Verde is a sub-basin of the
  


23   Salt River drainage, yeah.
  


24       Q.    Okay, there's a discussion of the Verde
  


25   Valley in the prior paragraph, right?
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 1       A.    That's true.
  


 2             Now, taking your logic, if my -- will you
  


 3   allow me to add something here?
  


 4       Q.    You can add whatever you want.
  


 5       A.    The Little Colorado River is up pretty high,
  


 6   so using your logic you were using on me a little while
  


 7   ago about it being less, then that would factor in here
  


 8   too, wouldn't it?
  


 9       Q.    Okay.  The next sentence says "The datasets
  


10   include only the locations of agricultural fields, but
  


11   no information for crop type, applied irrigation, or
  


12   period of irrigation."
  


13             Do you see that?
  


14       A.    That's right.
  


15       Q.    And that's the same situation you have?
  


16       A.    Well, I kept seeing corn on those federal
  


17   land surveys.  A lot of corn was being grown, and they
  


18   could sell it to the Fort.  The Army was very
  


19   interested in grinding corn.
  


20       Q.    But in coming to your use of the
  


21   3.15 acre-feet per acre, you didn't do any analysis of
  


22   cropping patterns or crop types --
  


23       A.    No, I didn't.
  


24       Q.    -- back in 1870 or whatever?
  


25       A.    No.  It would be darn near impossible to know


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







VERDE RIVER     VOLUME 6     02/18/2015 1287


  


 1   specifically what crops were being grown out there in
  


 2   1871.
  


 3       Q.    And you didn't do that?
  


 4       A.    I knew that, like I just testified, a lot of
  


 5   corn was being grown.  I kept seeing that, and beans.
  


 6       Q.    The next sentence says "Consequently, the
  


 7   fields were assigned a weighted irrigation factor of
  


 8   3.15 acre-feet per acre per year that was developed
  


 9   from agricultural irrigation data from the Verde
  


10   Valley."
  


11       A.    That's right.  I just got through telling you
  


12   that.
  


13       Q.    That's not what you told Commissioner Allen
  


14   back in December, though, is it?
  


15       A.    Commissioner Allen?
  


16       Q.    Commissioner Allen asked you a question back
  


17   in December about where this was from, and you said it
  


18   was used for the entire Verde River.  Do you want to
  


19   look at the transcript?
  


20       A.    Yeah.  Yes, if it is, yes, that's right.
  


21       Q.    Yes, it's right, you want to look at the
  


22   transcript; or, yes, it's right, you said it was used
  


23   for the Verde River?
  


24       A.    I said it was used for the entire Verde
  


25   because I know ADWR has used it in the Verde Valley and
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 1   the USGS has used it as we're seeing here.
  


 2       Q.    Okay.  And this says it was developed from
  


 3   agriculture irrigation data from the Verde Valley,
  


 4   right?
  


 5       A.    Yeah.
  


 6       Q.    Okay.  And what's the citation there right
  


 7   after that sentence?
  


 8       A.    ADWR.
  


 9       Q.    Okay, so let's turn over to Page 95 of this
  


10   report that you relied upon.
  


11       A.    95?
  


12       Q.    95.
  


13             This is their -- this is the References
  


14   Cited, correct?
  


15       A.    Yes.
  


16       Q.    Do you see about a third of the way down
  


17   there on the left-hand column, it says "Arizona
  


18   Department of Water Resources, 2000"?
  


19       A.    Oh, okay.
  


20       Q.    Is that the citation that appeared at the end
  


21   of the sentence that we just looked at on Page 37?
  


22       A.    It appears to be, yeah.
  


23       Q.    Did you go and look at this document
  


24   that's --
  


25       A.    No.
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 1       Q.    -- cited here on Page 95?
  


 2       A.    No.
  


 3       Q.    Have you ever seen it?
  


 4       A.    I don't know.  I've seen more documents than
  


 5   I can remember.
  


 6       Q.    I'm going to hand you what's been marked, I
  


 7   think it's part of Exhibit X057.  I don't have a lot of
  


 8   questions about this, but I just want to know if this
  


 9   is a document that you've ever seen before?
  


10       A.    This looks familiar, but I have not studied
  


11   this document.  But I've seen it.
  


12       Q.    Is it your understanding this is the document
  


13   that -- the 2000 DWR report that was cited by the
  


14   USGS --
  


15       A.    It appears to be.
  


16       Q.    -- on its References Cited?
  


17       A.    (Nodded.)
  


18       Q.    Do you know where in here your 3.15 acre-feet
  


19   per acre shows up?
  


20       A.    Like I said, no, I have no idea.
  


21       Q.    Can you take a look and see if it's in there?
  


22       A.    No, I don't want to do it.  I just relied on
  


23   the USGS document, and that's where I stand.
  


24       Q.    So you didn't go look at the actual primary
  


25   source document that they cited?
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 1       A.    No.
  


 2       Q.    I hand you a different --
  


 3                  CHAIRMAN NOBLE:  Mr. McGinnis?
  


 4                  MR. MCGINNIS:  Yes, sir.
  


 5                  CHAIRMAN NOBLE:  Could we take a break?
  


 6                  MR. MCGINNIS:  Yes, sir.
  


 7                  (A recess was taken from 10:27 a.m. to
  


 8   10:47 a.m.)
  


 9                  CHAIRMAN NOBLE:  Are we ready to go on
  


10   the record?
  


11                  Mr. McGinnis, please proceed.
  


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


13   BY MR. MCGINNIS:
  


14       Q.    Mr. Hjalmarson, we were talking earlier this
  


15   morning, I believe you said that when you looked at the
  


16   survey plats up in the Big Chino and those tributary
  


17   areas you looked at, you saw a lot of corn?
  


18       A.    Yes.  They made note of entering and leaving
  


19   corn fields.
  


20       Q.    Is that the primary crop that you saw when
  


21   you were looking at those documents?
  


22       A.    I can't say for sure.  I saw a lot of corn
  


23   and then I saw beans, also.  In Williamson Valley I saw
  


24   a lot of corn.  So that was most of what I saw in
  


25   Williamson Valley.
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 1       Q.    So let's look back on Exhibit X037 that you
  


 2   have, I think, in front of you still.  This is the USGS
  


 3   2010 report.
  


 4       A.    Oh, okay.
  


 5       Q.    Back on Page 37, where we were before.
  


 6       A.    Okay.
  


 7       Q.    37.
  


 8       A.    37.
  


 9       Q.    And I think you said that the paragraph on
  


10   the lower right-hand corner was where you got the 3.15
  


11   number that you used.  The paragraph above that, do you
  


12   see, refers to the Verde Valley sub-basin several
  


13   times?
  


14       A.    Okay, up at the top?  Yeah, okay.
  


15       Q.    In the middle and then at the bottom, all in
  


16   the same paragraph?
  


17       A.    Okay.
  


18       Q.    Okay.  About two-thirds of the way down that
  


19   paragraph, there's a sentence that says "Crop type and
  


20   water use rates included," and it has alfalfa and then
  


21   it has corn.  Do you see corn there?
  


22       A.    Right.
  


23       Q.    Do you see what they have for acre-foot per
  


24   acre per year number for corn?
  


25       A.    Yeah, 1.86.
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 1       Q.    And that's in the Verde Valley, right?
  


 2       A.    It appears that way, yeah.  Yeah, the Verde
  


 3   Valley sub-basin, yeah.
  


 4       Q.    Let me hand you another document.
  


 5                  COMMISSIONER ALLEN:  Mr. Chairman, is it
  


 6   possible for Mr. Hjalmarson to speak into the --
  


 7                  MR. BREEDLOVE:  Oh, we have a
  


 8   microphone.
  


 9                  DIRECTOR MEHNERT:  It's right in front
  


10   of him.
  


11                  CHAIRMAN NOBLE:  We have two
  


12   microphones.  One, of course, is the recording
  


13   microphone, and the other is the amplification, and
  


14   we'll see if we can get Mr. Hjalmarson to use it.
  


15   However, it is a handheld microphone.
  


16                  MR. BREEDLOVE:  We can put it in a glass
  


17   so it's standing up.
  


18                  MR. SLADE:  Mr. Chairman, my other
  


19   suggestion is if we're not using the PowerPoint, the
  


20   Commissioners could sit at the table and might be able
  


21   to hear Mr. Hjalmarson better.
  


22                  MR. BREEDLOVE:  At what point is the
  


23   PowerPoint going to be used?
  


24                  MR. MCGINNIS:  I can work from hard
  


25   copies.  It sounds like Mr. Hjalmarson wants to work
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 1   from hard copies.  So as far as I'm concerned, I don't
  


 2   think we're going to use it, unless he just wants to.
  


 3                  COMMISSIONER HENNESS:  Do you think we
  


 4   can hear him better over there?
  


 5   BY MR. MCGINNIS:
  


 6       Q.    Are you good with the way we've been doing
  


 7   it, working with hard copies, Mr. Hjalmarson?
  


 8       A.    This is fine, yes.  Yeah, it's a little
  


 9   heavy.
  


10       Q.    I'm handing you a document that it's my
  


11   understanding has been marked part of Exhibit X057.
  


12   It's also a 2000 Arizona Department of Water Resources'
  


13   report entitled The Verde River Watershed Study.  Do
  


14   you see that?
  


15       A.    Yes.
  


16       Q.    Are you familiar with this document?
  


17       A.    Yes, I've seen this document.  I have it in
  


18   my computer at home.
  


19       Q.    Do you know what number for irrigation
  


20   requirement of acre-feet per acre the Department of
  


21   Water Resources used in this 2000 report?
  


22       A.    No.  No, I don't.
  


23       Q.    Okay.  Let's flip over to Page 3-15.  I'm
  


24   sorry, Page 3-35.  Table 3-15 on Page 3-35.  I'm sorry.
  


25             Again, this is a 2000 Arizona Department of
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 1   Water Resources report.  Do you see the table there?
  


 2       A.    Yes.
  


 3       Q.    3-15?
  


 4       A.    That's right.
  


 5       Q.    Do you see in the right column it has
  


 6   Weighted IR AF/AC?  Do you see that?
  


 7       A.    That's right.
  


 8       Q.    Do you think that's irrigation, weighted
  


 9   irrigation, acre-feet -- irrigation requirement
  


10   acre-feet per acre, is that what that looks like that
  


11   is?
  


12       A.    Yes.
  


13       Q.    Do you see what the number is there in the
  


14   total they have on that Table 3-15?
  


15       A.    Yes.
  


16       Q.    What's the number?
  


17       A.    1.86, is that the one?
  


18       Q.    No.  Are you on Page 3-35?
  


19       A.    Okay.
  


20       Q.    Table 3-15.
  


21       A.    Okay.
  


22       Q.    The column all the way to the right, where it
  


23   says "Total" at the bottom.
  


24       A.    Oh, .03?
  


25       Q.    No.  Where it says "Total" at the bottom
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 1   right-hand corner?
  


 2       A.    Oh, 3.15, yeah.  That's the number I used.
  


 3       Q.    That's your number, right?
  


 4       A.    Yeah.
  


 5       Q.    That's the number you used for the Williamson
  


 6   Valley, Big Chino, and the other sub-watersheds in the
  


 7   Verde River tributaries?
  


 8       A.    That's right.  Like I say, I didn't know
  


 9   precisely what the crop type was.  I do know in one
  


10   valley there was a lot of corn, like I said, but there
  


11   was a lot of other stuff there too I don't know
  


12   anything about.
  


13       Q.    Okay.  On this table -- you've already sort
  


14   of gotten ahead of me.  On this table, for corn it has
  


15   1.86 acre-feet per acre, right?
  


16       A.    Yes.
  


17       Q.    And for the crop mix it has your 3.15 number,
  


18   the total we just talked about?
  


19       A.    Yeah, that's right.  That's right, because I
  


20   did not know the crop type.
  


21       Q.    Okay.  Could you read for me the title of
  


22   this Table 3-15?
  


23       A.    Middle Verde Crop Acreage and Weighted IR for
  


24   Verde River, Verde River Valley, Oak Creek, Wet Beaver
  


25   Creek and West Clear Creek Subwatersheds.
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 1       Q.    So that's for the Verde River, Verde River
  


 2   Valley, Oak Creek, Wet Beaver Creek, and West Clear
  


 3   Creek, right?
  


 4       A.    That's right.
  


 5       Q.    Let's turn over now to Page 3-29, Tables 3-10
  


 6   and 3-11.
  


 7             Do you see those two?
  


 8       A.    Okay.
  


 9       Q.    Okay.  What's the title?  What watersheds
  


10   does Table 3-10 deal with?
  


11       A.    Upper Verde and upper Verde.
  


12       Q.    Okay.  I'm sorry, let me ask the question
  


13   again.  I'm not sure you got it.  Table 3-10.
  


14       A.    Okay, Upper Verde Crop Acreage.
  


15       Q.    Keep going.
  


16       A.    Okay, and Weighted IR For Big Chino Wash,
  


17   Walnut Creek, and Williamson Valley Subwatersheds.
  


18       Q.    Okay.  And those are three of the four
  


19   watersheds that you looked at in your report, right?
  


20       A.    Yes.
  


21       Q.    Okay.  And what's the total weighted
  


22   irrigation requirement that they have on Table 3-10 for
  


23   those watersheds?
  


24       A.    2.00.
  


25       Q.    Okay.  That's different than 3.15, right?
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 1       A.    That's right.
  


 2       Q.    Okay.  Look at Table 3-11.  What
  


 3   subwatersheds does that cover in this 2000 ADWR report?
  


 4       A.    That covers Granite Creek and Little Chino
  


 5   subwatershed.
  


 6       Q.    Okay, and those are watersheds, at least
  


 7   Granite Creek is a watershed, that you looked at, one
  


 8   of the four that you looked at in your report, right?
  


 9       A.    That's right.
  


10       Q.    And what's the weighted irrigation
  


11   requirement total for Granite Creek?
  


12       A.    Well, that's 3.30.
  


13       Q.    So those two numbers in Tables 3-10 and 3-11
  


14   in the 2000 ADWR report are more specific than the 3.15
  


15   you used, correct, they're for more specific
  


16   watersheds?
  


17       A.    Yes.
  


18       Q.    Okay.  And one of those numbers is lower than
  


19   your 3.15, and the other number is higher than your
  


20   3.15?
  


21       A.    That's right.
  


22       Q.    Okay.  Do you know what your depletion amount
  


23   would have been if you would have used these numbers
  


24   from this 2000 DWR report for the specific
  


25   subwatersheds you were looking at?
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 1       A.    No, I don't.  And, like I said, I used the
  


 2   USGS.
  


 3       Q.    Okay.  And you used the USGS, the 3.15 from
  


 4   Exhibit 32, from the paragraph that we talked about
  


 5   earlier, right?
  


 6       A.    That's right.
  


 7       Q.    And nothing in that paragraph or in that
  


 8   document talks about the four subwatersheds you were
  


 9   actually looking at, does it?
  


10       A.    No.  And, actually, to be very specific, I
  


11   was looking at everything above the Paulden gage.
  


12   Those four are the main watersheds there.
  


13       Q.    But you have acreage numbers only for those
  


14   four subwatersheds; Granite Creek, Williamson Valley,
  


15   Walnut Creek, and Big Chino Creek, right?
  


16       A.    That's right.
  


17       Q.    Let me hand you a document that's not been
  


18   marked yet, mostly because I want you to check my math.
  


19             And what I've tried to do on this document,
  


20   Mr. Hjalmarson, is to compare, first of all, your
  


21   depletion number in your original 2014 report -- that's
  


22   No. 1 there at the top -- with what your depletion
  


23   number now is with your new acreage number after your
  


24   bookkeeping error was discovered.  And then the bottom
  


25   one compares the number for your 7,000 acres after your
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 1   bookkeeping error was discovered using these acre-foot
  


 2   per acre numbers from the DWR report.
  


 3             And I want to walk you through that just to
  


 4   make sure that my math's correct, and I think
  


 5   Mr. Breedlove brought you a calculator.
  


 6             No. 1 there at the top, it has the 8,000 --
  


 7   do you see my -- are you with me?
  


 8       A.    Yeah, I'm with you.  Go ahead, but I'm going
  


 9   to say something when you finish.
  


10       Q.    Okay.  Well, No. 1 there at the top has your
  


11   8,095 acres, right, the original number you had?
  


12       A.    That's right.
  


13       Q.    Times your 3.15, right?
  


14       A.    Okay.
  


15       Q.    And that gets you to 25,499 acre-feet; is
  


16   that correct?
  


17       A.    Okay.
  


18       Q.    Okay.  And if you divide that by 725, which
  


19   was your conversion to cfs, you get to 35.17, roughly
  


20   the 35 you came up with, right?
  


21       A.    Okay.
  


22       Q.    Okay.  No. 2 there in the middle has your
  


23   acreage numbers with the bookkeeping error corrected.
  


24   So there's 325 for Walnut Creek instead of 1,395,
  


25   right?
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 1       A.    Right.
  


 2       Q.    Multiplied by your 3.15, which is the number
  


 3   you used for acre-feet per acre, right?
  


 4       A.    Okay.
  


 5       Q.    And that comes to 22,129 acre-feet depletion?
  


 6       A.    Okay.
  


 7       Q.    You divide that by 725, which is your cfs
  


 8   conversion --
  


 9       A.    Okay.
  


10       Q.    -- gets you to 30.52, right?
  


11       A.    Right.
  


12       Q.    Okay.  The bottom one has those same acreage
  


13   numbers and uses these consumptive use irrigation
  


14   requirement numbers from the 2010 -- excuse me, 2000
  


15   DWR report we just looked at?
  


16       A.    Okay.
  


17       Q.    And that comes to 16,910.
  


18             And if you want to check the math, I've got
  


19   you a calculator right there.
  


20       A.    No, that's fine.
  


21       Q.    Okay.  Divide that by 725 to get to 23.32.
  


22   Does that seem right to you?
  


23       A.    Okay.
  


24       Q.    Okay.  So the difference between Table 3,
  


25   using your corrected numbers, and these numbers from
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 1   the DWR report is about 11 or 12 cfs, right?
  


 2       A.    That's right.
  


 3       Q.    Which is about half again as much as what the
  


 4   number is if you use the acreage numbers and the DWR
  


 5   numbers?
  


 6       A.    Okay.  Can I say something now?
  


 7       Q.    Sure.
  


 8       A.    The numbers you're using in the ADWR report
  


 9   are for a specific situation with specific crops, and
  


10   the resulting number of 2.0 and the 3.30 are for
  


11   specific crops in much recent time, in 2005 or whatever
  


12   it was.  So that's related to a specific situation.
  


13             The 3.15 I used is from the USGS, and it's a
  


14   general number.  If you don't know anything else, use
  


15   it.  That's what I did.
  


16       Q.    Okay.  Where did the USGS get their 3.15
  


17   number?
  


18       A.    The USGS, they did reference the ADWR, but
  


19   USGS has people that are experts in evapotranspiration
  


20   from crops.  I used to supervise Sandy Owen-Joyce, and
  


21   she did the whole lower Colorado River, for example,
  


22   and including the Camp Verde area and the Verde Valley,
  


23   and her -- she's involved in this a little bit.
  


24       Q.    And you don't think that the Arizona
  


25   Department of Water Resources has similar people like
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 1   that?
  


 2       A.    I don't think they have the scientists that
  


 3   the USGS has.  They don't even come close.
  


 4       Q.    But I thought you had said that the USGS had
  


 5   relied on the Department of Water Resources' work --
  


 6       A.    They did reference --
  


 7       Q.    -- when you testified back in --
  


 8       A.    They did reference --
  


 9       Q.    Let me finish, sir.
  


10       A.    That's true, they did reference this report.
  


11   That's true.
  


12       Q.    When you testified back in December, you said
  


13   the USGS had relied upon the DWR's report, right?
  


14       A.    They referenced it, yes.
  


15       Q.    But in terms of this document that I will
  


16   submit as an exhibit, nothing wrong with my math on
  


17   this, right?
  


18       A.    Yeah, I agree with your math.
  


19             Mark, may I say something about this?
  


20       Q.    Sure.
  


21       A.    Have you checked the crop usage figures in
  


22   this that they computed for the upper Verde and middle
  


23   Verde?
  


24       Q.    Where are there crop usage figures that
  


25   you're computing for the upper Verde and middle Verde?
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 1       A.    I can't point to the specific page right now,
  


 2   but I can tell you what they are.
  


 3       Q.    This is a document you relied on, and you
  


 4   can't tell me what the numbers are that you just raised
  


 5   on your own?
  


 6       A.    No, I'm giving you a -- oh, okay.  That will
  


 7   come up.  That will come up later.  I'm just asking you
  


 8   if you were aware, because it comes to 25,000.
  


 9       Q.    You recall back in December, when Mr. Hood
  


10   asked you where you had gotten your 3.15 number, you
  


11   pointed to --
  


12       A.    That's right.
  


13       Q.    -- Page 37 of the USGS report?
  


14       A.    Okay.  That's --
  


15       Q.    Which cites the 2000 DWR report?
  


16       A.    We're fine on that.
  


17       Q.    Let's look at Page 26.
  


18       A.    26 of --
  


19       Q.    Back to your report.  We're done with the
  


20   other stuff.
  


21       A.    Are you through with this thing?
  


22       Q.    With that thing, yeah.
  


23       A.    Okay.  Thank you.  Hold on a second.
  


24             Okay, 27.
  


25       Q.    So Page 26 of your report.


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







VERDE RIVER     VOLUME 6     02/18/2015 1304


  


 1       A.    26?
  


 2       Q.    Yes, sir.
  


 3       A.    Okay.
  


 4       Q.    The bottom box.  Do you see that?  It says
  


 5   Method 1.
  


 6       A.    Okay.
  


 7       Q.    This is where you took the gaged flows, made
  


 8   an adjustment for the depletions from irrigation
  


 9   upstream on the tributaries, and got to a virgin
  


10   flow -- median virgin flow number; is that right?
  


11       A.    That's right.
  


12       Q.    And the 30 -- so let's look at Q50 for
  


13   gage 5037.  The 30 is a gaged flow number, right?
  


14       A.    The 30 --
  


15       Q.    It says "Q50 virgin at gage 5037."
  


16       A.    That first number is the gaged, yes.
  


17       Q.    And the next number is the 35 you got from
  


18   depletions from irrigated agriculture up in the
  


19   tributaries?
  


20       A.    That's with the error in it, yes, and then I
  


21   subtracted the 5 cfs.  That was my cover-my-butt
  


22   number.
  


23       Q.    Okay.  So, for example, just using this line
  


24   here, the 35 that's in this report, if you adjust it
  


25   based upon your bookkeeping error on the acreage, it
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 1   would be about 30, right?
  


 2       A.    That's right.
  


 3       Q.    And that would reduce the cfs down to 55?
  


 4       A.    No, it's 60.
  


 5       Q.    If you just plugged it into this calculation
  


 6   and didn't take your padding out, it would be 55,
  


 7   right?
  


 8       A.    What you have here, instead of 35, you have
  


 9   30.  On my revised computation, would be 30 plus 30.
  


10   The error computation is 30 plus 35 minus 5.  The 35
  


11   minus 5, the 5 is my cover number.
  


12       Q.    I understand what you did.  I'm just asking
  


13   if you add 30 and 30 and take 5 from it, you get 55?
  


14       A.    Okay.  Yeah.
  


15       Q.    And the number I had on the sheet that we
  


16   just went through was 23, right, if you use the DWR
  


17   irrigation requirement numbers, right?
  


18       A.    If you want to use that number.
  


19       Q.    The sheet you just agreed with my math on,
  


20   right?
  


21       A.    No, I could buy your math, yeah.
  


22       Q.    So on 5037, for example, it would be 30 plus
  


23   23 minus 5, right?
  


24       A.    That's right.
  


25       Q.    So that's 50 -- what's that, 50 -- what's
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 1   that number?
  


 2       A.    You're doing the math.
  


 3       Q.    48?
  


 4       A.    Okay, whatever.
  


 5       Q.    Okay.  So instead of 60, which is what you
  


 6   had in your report, it would be 48?
  


 7       A.    Okay.
  


 8       Q.    And all those numbers would be different if
  


 9   you used your corrected acreage numbers and the DWR
  


10   acre-foot per acre numbers that were specific for the
  


11   watersheds you were looking at?
  


12       A.    Yeah.  We're just talking math, and I'll
  


13   agree with your math.  I won't agree with your logic.
  


14       Q.    I'm going to go back just a minute real quick
  


15   back to the 2000 DWR report that I told you you were
  


16   done with, but you're almost done with.
  


17             Do you have that still?
  


18       A.    The what, now?
  


19       Q.    This big thick, the Verde watershed study by
  


20   DWR.
  


21       A.    The big one?
  


22       Q.    Yeah, the one I told you you could put away,
  


23   take it back.
  


24       A.    I asked you.
  


25       Q.    Sorry.  I know.
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 1       A.    Okay.
  


 2       Q.    Okay, look at Page 3-20.
  


 3       A.    Okay.
  


 4       Q.    Okay.  This is a section where they're
  


 5   talking about Irrigation Uses, right?  You can look on
  


 6   3-19 for the heading, if you want to.
  


 7       A.    What?
  


 8       Q.    This is a section of this report where
  


 9   they're talking about Irrigation Uses.  The heading
  


10   appears on the prior page.
  


11       A.    Oh, okay.  Okay.
  


12       Q.    Right?
  


13       A.    Okay.
  


14       Q.    Second full paragraph on 3-20, it says "It is
  


15   important to note that pasture is the predominant crop
  


16   grown in the Upper and Middle Verde areas and is
  


17   typically deficit irrigated."
  


18             Do you see that?
  


19       A.    Okay.
  


20       Q.    And I think we established earlier deficit
  


21   irrigation is not a term you ever heard before?
  


22       A.    I'm not -- it just didn't ring a bell.
  


23       Q.    Flip over to 3-29, the same report, below the
  


24   tables we already talked about.  This is in the DWR
  


25   2010 [sic] study.
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 1       A.    Okay.
  


 2       Q.    Bottom of that page there on 3-29, they're
  


 3   talking, it says "Description of Irrigated Lands,
  


 4   Williamson Valley."  Do you see that?
  


 5       A.    Yeah.
  


 6       Q.    And they talked about Williamson Valley
  


 7   beginning -- farming in Williamson Valley beginning in
  


 8   about 1865; do you see that?
  


 9       A.    Yes.
  


10       Q.    Is that consistent with what your
  


11   understanding is?
  


12       A.    That's what I'm reading, yeah.
  


13       Q.    Do you have any independent knowledge about
  


14   that from your work?
  


15       A.    I know it was -- I don't know specifically
  


16   1865, but there was early farming there, yes.
  


17       Q.    And it says "Approximately 1,300 acres are
  


18   farmed within Williamson Valley.  An additional 320
  


19   acres of land were identified that exhibited evidence
  


20   of farming, but were not currently in production."
  


21             Do you see that?
  


22       A.    Yeah.
  


23       Q.    Go to the top of Page 3-30.
  


24             The next sentence says "Field investigations
  


25   and aerial photographs indicate that the estimated


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







VERDE RIVER     VOLUME 6     02/18/2015 1309


  


 1   maximum number of potential acres that could be
  


 2   irrigated in Williamson Valley is 1,620 acres."
  


 3       A.    Okay.
  


 4       Q.    Do you remember what acreage number you used
  


 5   in your report for Williamson Valley?
  


 6       A.    I don't have it right offhand.
  


 7       Q.    Was it 3,600?
  


 8       A.    Yeah, that's measured directly from -- that's
  


 9   just simply a measurement of the federal land survey.
  


10   It's as simple as that.  It's not my number.  It's
  


11   their number.
  


12       Q.    But it is the number you used in your report,
  


13   right?
  


14       A.    Yeah.  That's right.
  


15       Q.    So let's go back to your report then.  You
  


16   can put that document away now.
  


17       A.    You're sure?
  


18       Q.    I hopefully won't lie to you twice in a row.
  


19       A.    Okay.
  


20       Q.    Didn't mean to the first time.
  


21             In your report, I want to start on Page 34.
  


22       A.    34.
  


23       Q.    See that?
  


24       A.    Uh-huh.
  


25       Q.    The paragraph there below the map, it refers
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 1   to channel widths in May 1909 of 66 feet and 108 feet?
  


 2       A.    Yes.
  


 3       Q.    Do you see that?
  


 4       A.    Yes.
  


 5       Q.    1909 was after some pretty big floods on the
  


 6   Verde, right?
  


 7       A.    Yeah, there had been -- well, I don't -- down
  


 8   on the lower part we know there were some big floods.
  


 9   I don't know about up here.
  


10       Q.    In the 1900s, right?
  


11       A.    In early 1900s there were some big floods on
  


12   the Verde, and, like I say, it was the lower Verde that
  


13   we know about.  The middle and lower Verde we know
  


14   there were some big floods.
  


15       Q.    The second sentence there talks about a depth
  


16   of 12 inches was also measured at both sites, but that
  


17   surveyors did not identify the channel shape.
  


18       A.    They did not, that's right.  Like the
  


19   measurements that we've been -- that Mr. Hood and I
  


20   were talking about previously in December, the
  


21   surveyors measured an average.  They had a habit of
  


22   measuring an average depth for cross-sections.
  


23       Q.    Based on the work that you have done looking
  


24   at the surveyors' surveys, though, you don't know
  


25   whether the 12 inches was an average depth, maximum
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 1   depth, or the depth all the way across the channel,
  


 2   right?
  


 3       A.    Like I just told you, they had a habit of
  


 4   just recording an average depth.
  


 5       Q.    But they didn't say anything about that in
  


 6   this particular survey, did they?
  


 7       A.    No, they don't say it, but I've looked at
  


 8   enough of these to know that that's what they were
  


 9   doing.
  


10             On the lower Verde, there were cases where
  


11   they actually estimated the width of the main channel
  


12   itself and then reported an average depth for that.
  


13       Q.    Flip over to Page 36.  The top box there you
  


14   talk about three different types of channel shapes that
  


15   were used, are used sometimes in calculations?
  


16       A.    Yeah.  Like I testified earlier, that was a
  


17   desperate attempt to milk whatever I could out of the
  


18   information.
  


19       Q.    And none of those channel shapes are
  


20   necessarily uniform longitudinally up and down the
  


21   river, right?
  


22       A.    That's true.  It's just taking a look, using
  


23   hydraulic methods, at the data from the survey.
  


24       Q.    You talked some back in December about your
  


25   Method 3, right?
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 1       A.    Right.
  


 2       Q.    And that was based upon the measurements and
  


 3   some measurements that were in the surveys, right, is
  


 4   that how that was done?
  


 5       A.    It's based on the width that the federal
  


 6   surveyors measured and the average depth, that's all.
  


 7       Q.    And you don't have any way to know whether
  


 8   the flow that was happening at the time the surveyor
  


 9   was there was a normal flow or an unusually high flow
  


10   or an unusually low flow?
  


11       A.    I checked some weather records on this, and
  


12   they were -- well, I have it on Page 35.  Do you see
  


13   that?
  


14             And I have a date in May, May of 1909,
  


15   circled there, and it shows an average monthly flow in
  


16   May of 199.9.  And for a typical May, for a typical
  


17   May, it's more than double that.  Do you see that, what
  


18   I have circled at the bottom?
  


19       Q.    Yes, sir.
  


20       A.    So it was dry.  So I assumed it was base
  


21   flow.  That seemed to be logical.  Okay?
  


22       Q.    Page 49 of your report, the very last
  


23   sentence on Page 49.  Tell me when you're there.
  


24             Refers to numerous riffles and pools, and
  


25   this is on the Verde, right?
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 1       A.    49.
  


 2       Q.    Very last sentence, very bottom.
  


 3       A.    "The Verde River typically --"
  


 4       Q.    The last sentence of that paragraph.
  


 5       A.    Yeah, the one that I have highlighted there,
  


 6   yeah.
  


 7       Q.    Yeah, "There are numerous riffles and pools
  


 8   with a mix of nearly straight and sinuous reaches,"
  


 9   right?  Is that what it says?
  


10       A.    Yes.
  


11       Q.    Okay.  And you would agree with me that
  


12   riffles can be impediments to navigation?
  


13       A.    Riffles?  Not necessarily.  It's an
  


14   indication that the flow would be a little shallower,
  


15   with a little higher velocity, with a little gradient
  


16   when it breaks, but it --
  


17       Q.    And you --
  


18       A.    -- may or may not be an impediment.
  


19       Q.    But it can be?
  


20       A.    Yeah, it could be.
  


21       Q.    About how many pools and riffles would you
  


22   say exist on the upper Verde?
  


23       A.    I didn't count the number.  Well, I may have,
  


24   but I don't have it at the top of my head right now.
  


25   What I focused on was, spatially speaking, 95 percent
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 1   of the river was pools, spatially.  So you go along the
  


 2   length of the river and about 95 percent of it,
  


 3   roughly, is pools.
  


 4       Q.    And that 5 percent that's not pools is
  


 5   scattered up and down the river, right?
  


 6       A.    Yeah.  The riffles tend to occur -- a very
  


 7   common location for a riffle that forms the pool or,
  


 8   you know, a pool is formed behind the riffle, those
  


 9   commonly are where tributaries come into the Verde, and
  


10   during floods debris carried by the dribs is deposited
  


11   in the river and forms a little dam and a riffle occurs
  


12   and a pool occurs behind it.  That's very common, but
  


13   it's not exclusively.  There's riffles in other places
  


14   too.
  


15       Q.    Let's go on to Page 57 in your report.  I
  


16   want to ask you about the upper left-hand corner of
  


17   that page.  It's township 18 north, range 2 east; do
  


18   you see that?
  


19       A.    Yes.
  


20       Q.    And this is, I assume, some handwritten
  


21   information you got off of a survey plat or one of the
  


22   survey documents?
  


23       A.    You mean the copies that -- yeah, that's from
  


24   the survey book, 1417.
  


25       Q.    It says "The land in this township is
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 1   mountainous and the soil rocky and sandy, worthless for
  


 2   agricultural purposes."
  


 3       A.    Yeah.
  


 4       Q.    And township 18 north, range 2 east, that's
  


 5   up in the area where you said there was 7,000 acres of
  


 6   land irrigated historically, right?
  


 7       A.    No, no, this is -- no, that's not in the
  


 8   valley.
  


 9       Q.    Where is it?
  


10       A.    It's along the Verde.  So what I have shown
  


11   there is Perkinsville Ranch.
  


12       Q.    As you sit here today, do you know where
  


13   township 18 north, range 2 east is?
  


14       A.    Am I aware?
  


15       Q.    Do you know where it is?
  


16       A.    Yeah.  Well, I have it shown on that plot I
  


17   have of all of the townships where federal land
  


18   surveyors' surveys were made along the river, and this
  


19   is one where I think they just surveyed the exteriors,
  


20   not the sections.  But this is to the east of Big Chino
  


21   Valley.
  


22       Q.    Big Chino Valley is one of the valleys you
  


23   had irrigation in in your analysis, right?
  


24       A.    That's right.  This is -- and the terrain is
  


25   completely different.  It's to the west of Sycamore
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 1   Creek.  It's to the south of Bill Williams Mountain.
  


 2   What more do you want?  Okay.
  


 3       Q.    That's your answer.
  


 4             Page 63 of your report.
  


 5       A.    Okay.
  


 6       Q.    You have sort of a side note there in kind of
  


 7   a brown color about sinuosity?
  


 8       A.    Yes.
  


 9       Q.    What's the source of your information about
  


10   sinuosity that's in this note?
  


11       A.    I think that's the Forest Service.
  


12       Q.    Do you know where you got that from?
  


13       A.    I said I think it is.
  


14       Q.    But I mean do you know what; was it a report
  


15   or was it talking to somebody, or do you know where
  


16   that came from?
  


17       A.    It's in my main report here.  Let's go --
  


18   let's see.  Let's see where I have that.
  


19             Well, it's from the Forest Service.  I do
  


20   show those, and I've written over 800 pages here, and I
  


21   lose track of which report has what, but --
  


22       Q.    It makes me feel better.  I thought it was
  


23   just me.
  


24       A.    Yeah.  No, I wanted to cover everything.
  


25   Okay, here we are.  Page 48.
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 1       Q.    48 of your report?
  


 2       A.    Yeah, of the report.  The upper figure.  I
  


 3   add the sinuosity there, and then I inserted the
  


 4   percentage for those particular sinuosity
  


 5   characteristics, and those percentages come right from
  


 6   the Forest Service report.  I just -- for convenience I
  


 7   just put all the information on one figure.
  


 8       Q.    Okay.  On that same page 63, toward the
  


 9   bottom there's a sentence that says "Had the large
  


10   obstructions and degree of meandering been considered,
  


11   the natural depths would have been at least 10 percent
  


12   greater."
  


13             Do you see that?
  


14       A.    That's right.
  


15       Q.    So you're saying if you take into account
  


16   boulders and the meandering of the river, it makes the
  


17   depth greater; is that what that says?
  


18       A.    Yeah, the roughness goes up.  When you have
  


19   meanders, you have transverse turbulence occur and so
  


20   forth as the water goes from one bank to the other, and
  


21   the effect is an increasing in water surface elevation
  


22   because energy is being lost to turbulence and, in
  


23   other words, its roughness associated with the
  


24   meandering.  So the depth goes up.
  


25       Q.    So it kind of pools it up, is that what
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 1   you're saying?
  


 2       A.    It would do it -- in a big pool it wouldn't
  


 3   do it because there's no velocity involved.  It would
  


 4   just be a big pond.
  


 5       Q.    Those large obstructions can make the depth
  


 6   greater, but it also can make it less navigable, right?
  


 7       A.    It can also make it what?
  


 8       Q.    Less navigable, large obstructions in the
  


 9   river?
  


10       A.    Maybe or maybe not.
  


11       Q.    Page 75 then of your report.  The caption on
  


12   the top photo there, you refer to rapids near
  


13   Perkinsville; is that right?
  


14                  MS. HERR-CARDILLO:  What page are you
  


15   on, Mark?  I'm sorry.
  


16                  THE WITNESS:  Verde River near --
  


17   BY MR. MCGINNIS:
  


18       Q.    75, top photograph on 75.
  


19       A.    Okay, view looking upstream?  Yeah.  Yeah,
  


20   it's interesting how the sunlight enhanced what was
  


21   going on there.
  


22       Q.    But your own caption there refers to rapids
  


23   in that stretch?
  


24       A.    Yeah, there is an area there where it's
  


25   rapid, yeah.  It's not a waterfall or anything.  It's
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 1   just -- you know, you can call it a riffle too, the
  


 2   same.
  


 3       Q.    But you used the term rapids?
  


 4       A.    That's true.
  


 5       Q.    Page 88 of your report.  Sorry to keep
  


 6   flipping too much, but I'm trying to move along.
  


 7             Do you see that?
  


 8       A.    88?
  


 9       Q.    The two graphs at the bottom.  My question
  


10   is, you say what the black line is and you say what the
  


11   red line is.  What's the green line?
  


12       A.    The green line is the water level at the
  


13   current meter measurement that the Forest Service made.
  


14       Q.    Go to Page 90.  You alluded to this a little
  


15   bit earlier, I think, but these are cross-sections you
  


16   got from the Forest Service, right?
  


17       A.    That's right.
  


18       Q.    And would you agree with me that at a
  


19   particular water flow rate, each one of these graphs
  


20   could show multiple channels, each one of these
  


21   cross-sections?
  


22       A.    Oh, if you increase the flow?
  


23       Q.    Well, for example, on the top -- let's just
  


24   go to the top graph.  If the water level is down below
  


25   21 cfs --
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 1       A.    Yeah.
  


 2       Q.    -- down to about 15 --
  


 3       A.    Yeah.
  


 4       Q.    -- you actually have two channels there,
  


 5   right?
  


 6       A.    Yeah, you could, yeah.
  


 7       Q.    The same thing on the next one.  The second
  


 8   one, if you're at about, I don't know, 5 or 6, you
  


 9   could have two channels?
  


10       A.    Sure.
  


11       Q.    The same thing with the other two, right,
  


12   specifically the third one?
  


13       A.    Yeah, on the -- yeah, that's true.
  


14       Q.    So one of the -- at least one of the six
  


15   cross-sections that Dr. Neary pulled for you as
  


16   representative of the 108 cross-sections shows multiple
  


17   channels on the Verde?
  


18       A.    Yes, that's right, one of them shows a small
  


19   overflow channel, yes.
  


20       Q.    And on the top graph there, how do you tell
  


21   which one is the overflow channel and which one's not?
  


22       A.    On Page 90?
  


23       Q.    Yeah, the top one.
  


24       A.    The top one?
  


25       Q.    Yeah.  If you're down to about 10 cfs,
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 1   there's two channels.
  


 2       A.    Well, it would be the deeper, the bigger one.
  


 3   It would be the one on the right.
  


 4       Q.    And neither of -- none of these
  


 5   cross-sections show a smooth parabolic channel across
  


 6   its width, right?
  


 7       A.    No.  That's true.  This is -- it's in an
  


 8   eroded environment, and generally -- well, if you were
  


 9   going to generalize the shape, the upper one there, you
  


10   could generalize that shape with a parabola.
  


11       Q.    But these are depictions of real life, what
  


12   actually happens on the ground, right?
  


13       A.    These are what they surveyed, yeah, you bet.
  


14       Q.    Let's go to Page 93.  There's a paragraph to
  


15   the left of the graph there about two-thirds of the way
  


16   down the page that says "20 percent of the natural
  


17   energy for the period of record is during the 1 percent
  


18   of days with the greatest flow."
  


19             Did I read that right?
  


20       A.    That's right.
  


21       Q.    What does that mean?
  


22       A.    That means that big floods have a lot of
  


23   energy.  So 1 percent of the time you have high flow,
  


24   and that represents 20 percent of the energy for --
  


25       Q.    And what's your -- I'm sorry, were you
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 1   finished?
  


 2       A.    No, that's good.
  


 3       Q.    What's your basis for that statement?
  


 4       A.    I did a flow duration relation, and then I
  


 5   looked at the potential energy between the Paulden gage
  


 6   and the Clarkdale gage, assumed no inflow, and simply
  


 7   converted the potential energy to kinetic energy.
  


 8       Q.    And what's the relevance of that conclusion
  


 9   for purposes of navigability?
  


10       A.    The relevance of it is that you can get
  


11   channel change during infrequent high flows because,
  


12   you know, for that particular period of time there's a
  


13   lot of energy.
  


14             But at the same time, 80 percent of the
  


15   energy is for flows that are more frequent, and quite a
  


16   bit of it is for base flow.  So that one particular
  


17   time it's not much energy, but it occurs most of the
  


18   time, and, therefore, when you look at the duration and
  


19   the amount, it comes out significant, significantly
  


20   large.
  


21       Q.    But when you get those big floods coming
  


22   through, you can get pretty substantial changes in the
  


23   channel?
  


24       A.    You can.  It's interesting up here, though,
  


25   the Forest Service did a lot of studying on that before


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







VERDE RIVER     VOLUME 6     02/18/2015 1323


  


 1   and after photographs.  Their report is full of that,
  


 2   and they discovered that there wasn't much change.
  


 3       Q.    They were talking about the upper Verde?
  


 4       A.    Yeah.
  


 5       Q.    Let's move over to Page 94.  I don't have a
  


 6   very good question about this, other than what's that
  


 7   graph?  What's the graph mean?
  


 8       A.    On the bottom?
  


 9       Q.    Yeah.
  


10       A.    That's just an example.  As it's depicted
  


11   there, of course, stated there, it's the Colorado River
  


12   at Lees Ferry.  And the idea there was to just show a
  


13   scour and fill that occurs in an alluvial channel.
  


14   It's a general representation.
  


15             I probably -- in hindsight, I probably
  


16   shouldn't have done that, because it doesn't really
  


17   reflect what's going on in a whole lot of the Verde;
  


18   but in pools where you have filling during low flows
  


19   and so forth and then scouring during the higher flows,
  


20   it applies to some of the pools.
  


21       Q.    And this graph shows the bed of the river
  


22   actually going up and down quite a bit, substantially?
  


23       A.    Yeah, it scours and fills during floods, and,
  


24   like I said, this would represent what happens in a lot
  


25   of the pools in the upper Verde, because they fill
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 1   during low flow periods with sediment and then it
  


 2   washes out during high flow.
  


 3       Q.    And these, particularly when you show for the
  


 4   Colorado River, you have some pretty substantial
  


 5   changes in the course of the same spring, basically,
  


 6   same season?
  


 7       A.    Yes, you can get -- yes.
  


 8             Both Dr. Pearthree and I agree that most of
  


 9   that channel up there's pretty stable, and it won't
  


10   scour.
  


11       Q.    When you mean up there, what are you
  


12   referring to?
  


13       A.    Pardon?
  


14       Q.    When you say up there, are you referring to
  


15   the upper Verde?
  


16       A.    Well, the upper Verde, yeah.  And a lot of
  


17   the lower Verde.
  


18       Q.    Page 96.  The second paragraph there says
  


19   "Where forces and shear stresses generated by base flow
  


20   and/or frequent (small floods) events are incompetent
  


21   to transport available materials, less frequent flows
  


22   of greater magnitude are obviously required."
  


23             What's your basis for the statement there?
  


24       A.    It's just a matter of energy.  You can have a
  


25   large obstruction there, and it takes a lot of energy
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 1   to move it because it takes a lot of energy to make
  


 2   that big boulder roll, or whatever, and move
  


 3   downstream.
  


 4       Q.    Is it your opinion that a reduction in base
  


 5   flow can actually cause braiding?
  


 6       A.    Yes.
  


 7       Q.    Is it your opinion that's happened in any
  


 8   segment of the Verde?
  


 9       A.    I haven't seen it in the Verde.  The Verde is
  


10   still pretty stable.
  


11             Below the dams -- below the dams there might
  


12   be some of that, but now that the Indians made you guys
  


13   release 100 cfs, I think things have improved a little
  


14   bit.  But...
  


15       Q.    You talked a little bit earlier about sort of
  


16   the relative amount of the river that's taken up by
  


17   pools versus riffles, right?
  


18       A.    Yeah.
  


19       Q.    And you said, I thought you said, it was
  


20   95 percent pools and 5 percent riffles?
  


21       A.    Roughly that.
  


22             Actually, if you want to know where that came
  


23   from, Jon Fuller and I were sharing our individual
  


24   observations.  We both seem to agree on that.
  


25       Q.    Say the river is 5 feet deep for 40 feet and
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 1   then an inch deep for the next 10 feet.  Right?  And it
  


 2   repeats that over and over again for miles and miles,
  


 3   right?  The majority of the river would be pools,
  


 4   right?
  


 5       A.    Yeah, yeah, for whatever -- yeah, okay.
  


 6       Q.    Wouldn't be a very enjoyable boating
  


 7   experience, would it?
  


 8       A.    No, not for that particular river you're
  


 9   describing.
  


10       Q.    Let's look at Page 106.
  


11       A.    96?
  


12       Q.    106.
  


13       A.    106.
  


14       Q.    106.  And this Page 106 includes sort of a
  


15   summary of your conclusions, right; starts on Page 105?
  


16       A.    Yes.
  


17       Q.    In Paragraph B on Page 106, you say, in the
  


18   second sentence, that channel geometry, channel widths
  


19   and depths -- and I'm paraphrasing -- were sufficient
  


20   to support navigability.  Isn't that what you're saying
  


21   there?
  


22       A.    Yeah.  Yes.
  


23       Q.    Did you do any analysis of the impact of
  


24   natural obstructions on the Verde on navigability?
  


25       A.    You mean obstruction like a big boulder?
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 1       Q.    Boulder, falls, rapids, trees falling across
  


 2   the river, all the things we've talked about in all
  


 3   these?
  


 4       A.    Well, I used the Hyra method, and in the
  


 5   assessment here, if you turn back to Page 104, there's
  


 6   the Hyra, application of the Hyra method, and I show
  


 7   riffle areas there.  It shows that I'm saying the depth
  


 8   gets down to about 2 feet, and it drops out of the
  


 9   navigability assessment there, using that criteria,
  


10   drops from optimum to acceptable.  So, in other words,
  


11   yeah, the navigability is not -- it's not as good.
  


12       Q.    Other than -- I'm sorry, were you done?
  


13       A.    Okay.
  


14       Q.    Other than the fact that you used the Hyra
  


15   method, did you do any independent analysis, in your
  


16   2,200 hours or so of work, of, for example, impacts of
  


17   boulders on the navigability of the Verde River?
  


18       A.    A coauthor of mine, Laurie Wirt, we did,
  


19   basically, the first study on the upper Verde that
  


20   defined the connection between the groundwater and the
  


21   base flow in the river.  She kayaked the thing many
  


22   times and canoed it during her water chemistry
  


23   analyses, and she didn't report any problems with any
  


24   obstructions.
  


25       Q.    Other than the fact that Ms. Wirt didn't
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 1   mention anything to you about obstructions, did you do
  


 2   any independent investigation of the impacts of natural
  


 3   obstructions on the navigability of the Verde?
  


 4       A.    Did I?
  


 5       Q.    You.
  


 6       A.    Only my visual observations based from the
  


 7   several times I've flown over it.  I looked -- I
  


 8   Googled it.  Google is a way to look at that.
  


 9             And so I did do an assessment like that.  I
  


10   didn't see much of a problem.  You would have to -- you
  


11   might have to paddle just a little bit to get around a
  


12   couple of those boulders that are up there, but it's
  


13   not an obstruction for the type of watercraft that I'm
  


14   saying it would be navigable for, you know, small
  


15   boats.
  


16       Q.    In Paragraph C on that same page, second
  


17   sentence, you say "Also, navigating the entire river
  


18   using canoes and kayaks has been a popular activity for
  


19   about the past 25 years."
  


20             Do you see that?
  


21       A.    That's right, yes.
  


22       Q.    Do you have any -- know of any reason why it
  


23   wasn't popular before 1990 to kayak on the Verde?
  


24       A.    I don't know.  There's not that much
  


25   information about that.  I talked to the Alvarez
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 1   daughter.  The Alvarez is the famous settler that lived
  


 2   or raised a family along the Verde right upstream of
  


 3   Sycamore Creek.  His daughter is a hairdresser in
  


 4   Cottonwood right across the street from Dairy Queen.  I
  


 5   went in there and talked to her.
  


 6             "What did you see, you know, when you were
  


 7   there?"  And she goes back to the -- she's an elderly
  


 8   woman, but she goes back into the, you know, 1960s,
  


 9   '70s or so.  And all she could tell me was is "I saw an
  


10   occasional frontier person," or something.  She used
  


11   some term like that.  "I saw an occasional person go
  


12   down in a canoe."  And so that's all I know about the
  


13   past up there.
  


14       Q.    Let's move over to your appendices now.  Do
  


15   you have those two with you, with you also?
  


16       A.    Yeah, I have -- both of them?
  


17       Q.    No, not the addendum.  The appendices to your
  


18   original report.
  


19       A.    Oh, the appendices.  Okay.
  


20       Q.    This is information you also put together as
  


21   part of doing your work on this case, right, these
  


22   appendices?
  


23       A.    Yeah.  Yes, right, I compiled it and put it
  


24   in here, yeah, and wrote something.
  


25       Q.    Appendix A.
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 1             And I have fewer questions about these than I
  


 2   did the report, if that's good news.
  


 3       A.    Okay.  Wait a minutes.  Okay.
  


 4       Q.    Page 57.  You have some quotes from an
  


 5   article from the Arizona Silver Belt about a trip by
  


 6   Hooker, Cox, Smith, and Miller.  Do you see that?
  


 7       A.    Oh, okay.
  


 8       Q.    At the end of that newspaper account, it says
  


 9   "In places they will have to shoot rapids, and in
  


10   others it will be necessary to carry their boat."
  


11       A.    Yeah, I don't know who was -- yeah, I don't
  


12   know who knew that, but anyway.
  


13       Q.    And that's from 1905?
  


14       A.    Yeah.
  


15       Q.    And you would say that's also true today,
  


16   right, if you went from -- if you were to try to go
  


17   from Jerome to Phoenix on the Verde, in some places you
  


18   would have to shoot rapids and in other places you
  


19   would have to carry your boat?
  


20       A.    There is Verde Falls, yeah.  If you don't
  


21   know what you're doing, you would probably want to
  


22   portage and -- yeah.
  


23       Q.    And that's even aside from manmade
  


24   obstructions that exist today, right?
  


25       A.    No, I think under natural conditions there
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 1   were some things in there that, well, a person with my
  


 2   skill wouldn't want to go over.  I would carry my boat
  


 3   around.
  


 4       Q.    Move on to Appendix G.  Page 19 of
  


 5   Appendix G.
  


 6       A.    Page 19?
  


 7       Q.    At the top it says "Verde Falls Area."
  


 8       A.    Okay.
  


 9       Q.    And this page talks about the Verde Falls and
  


10   has some photos of the Verde Falls, right?
  


11       A.    I'm sorry?
  


12       Q.    Has some photos of the Verde Falls?
  


13       A.    Yeah.
  


14       Q.    Okay.  The bottom right-hand corner has a
  


15   photo that says "Annual canoe race by Hjalmarson."
  


16       A.    Oh, okay.  Well, that -- yeah, that's not
  


17   Verde Falls.
  


18       Q.    So you weren't intending to try to imply on
  


19   this page that the annual canoe race goes over the
  


20   Verde Falls, right?
  


21       A.    No, I'm sorry, I did not mean to imply that,
  


22   no.
  


23       Q.    Page 29 of Appendix G.  The top photo shows a
  


24   beaver dam, right?
  


25       A.    Yes.
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 1       Q.    Is it your opinion that this beaver dam would
  


 2   require a portage if you were trying to canoe or go in
  


 3   some other boat?
  


 4       A.    Not for everybody.  There's people that can
  


 5   go over them.
  


 6             The beaver dams here, by the way, I've never
  


 7   seen one below Perkinsville.
  


 8       Q.    But you've seen a lot of them above
  


 9   Perkinsville, right?
  


10       A.    Right now there's a couple there, yeah, right
  


11   up to the upper rim and right below Granite Creek
  


12   there's a couple up there right now.
  


13       Q.    The next page, Page 30 of Appendix G.  You're
  


14   talking about an 1892 account of the Day brothers?
  


15       A.    Oh, yeah.
  


16       Q.    In the last sentence of that paragraph, you
  


17   say "There is no reason to assume similar trapping with
  


18   boats did not extend upstream to the mouth of Granite
  


19   Creek."
  


20       A.    Yeah.
  


21       Q.    Do you have any reason to -- do you have any
  


22   information --
  


23       A.    No, I don't have any information one way or
  


24   the other.
  


25       Q.    That's speculation on your part, right?
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 1       A.    It's just -- yeah.  I have no reason to think
  


 2   one way or the other, that it was or wasn't.
  


 3       Q.    Moving on to Page 78 of Appendix G, the
  


 4   second sentence there at the top of the page says
  


 5   "There are shifts in channel position in the basin
  


 6   deposit areas during large floods."
  


 7             Do you see that?
  


 8       A.    Yeah.
  


 9       Q.    Does that occur over the entire reach of the
  


10   Verde, in your opinion?
  


11       A.    Over the entire reach?
  


12       Q.    Yeah.
  


13       A.    From --
  


14       Q.    Shifts in the channel position in the basin
  


15   deposit areas during large floods, does that happen
  


16   typically on the Verde, up and down the Verde?
  


17       A.    In many areas there's basically a bedrock
  


18   confinement.  It wouldn't happen very much in there.
  


19   It wouldn't be moving much in there.
  


20             But where bedrock is further back and you
  


21   have alluvial deposits, then, yes, the Verde, the
  


22   characteristic of a sinuous river is that it moves back
  


23   and forth, yes.
  


24       Q.    You have some discussion in Appendix H about
  


25   the Oñate, O-N-A-T-E, expedition in 1598.  It's on
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 1   Page 4 of Appendix H.
  


 2       A.    Okay, what was your --
  


 3       Q.    Okay.  Go to Appendix H, Page 4.
  


 4       A.    Okay.
  


 5       Q.    Talks about Oñate, Don Juan de Oñate.
  


 6       A.    Oh, yeah.  Isn't that interesting.
  


 7       Q.    And my only question was, do you have any
  


 8   evidence to show that this gentleman ever used any type
  


 9   of watercraft on the Verde?
  


10       A.    No, no.  That's not what was going on there.
  


11       Q.    What was going on then?
  


12       A.    Well, they were a bunch of expedition on
  


13   horses and stuff crossing the United States.
  


14       Q.    Appendix I is something called the Verde
  


15   River Blue Trail document.  Do you see that?
  


16       A.    Yeah, that's a -- yeah.
  


17       Q.    Where did you get that?  Where did that come
  


18   from?
  


19       A.    I got that off the internet.  I thought it
  


20   was a pretty good map.  You know, it had a pretty good
  


21   map with it, so I just presented it.
  


22       Q.    Page 9 of that document, again on Appendix I,
  


23   it's really small print, but it's just talking about
  


24   the reach, I guess, below Bartlett?
  


25       A.    Yeah, that's -- yeah, that's -- well, that
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 1   includes Bartlett, yeah.
  


 2       Q.    And is says that's -- "are generally not
  


 3   boatable stretches."  Do you see that?
  


 4       A.    Yeah.
  


 5       Q.    Page 13 of that same document.  This is where
  


 6   you talk about the beavers.
  


 7       A.    Yeah, that's interesting.
  


 8       Q.    And this is not something you wrote.  I
  


 9   didn't mean to imply that.  But this is from the Verde
  


10   River Blue Trail document, right?
  


11       A.    That's what they put in there.  The only
  


12   beaver I've seen down there is I was measuring a flood
  


13   on the Beeline Highway Bridge, and it's a flood that
  


14   came right through the reservoirs, and there were
  


15   several of us there, and we saw a displaced beaver
  


16   laying on his back floating down headed for the canal
  


17   system in the Salt River Valley.  That's the only
  


18   beaver I've ever seen there, and I think he came from
  


19   way up above.
  


20       Q.    Well, this document that you put in
  


21   Appendix I on Page 13 says "Numerous and prolific,
  


22   beavers are the engineers of the Verde" --
  


23       A.    Yeah.
  


24       Q.    -- with an exclamation point.
  


25             "In the stretches from the headwaters
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 1   downstream to Perkinsville they have built dam after
  


 2   dam, creating habitat for plants, fish and mammals."
  


 3   Is that right?
  


 4       A.    Yeah.  Yeah.  That's not my opinion.  That's
  


 5   their -- that's just part of this document.
  


 6       Q.    We've got a nice picture of a beaver there,
  


 7   right?
  


 8       A.    Yeah, there's a little beaver there, yeah.
  


 9       Q.    Might even be the same one you saw displaced,
  


10   literally?
  


11       A.    Yeah, I don't think he's the same guy.  I
  


12   don't recognize him.
  


13       Q.    All right, let's move on to your first
  


14   addendum.
  


15       A.    First addendum.
  


16       Q.    The October -- I'm sorry, the November 14th,
  


17   2014 addendum.
  


18             Do you have that?  That's Exhibit X036.
  


19       A.    Okay.  Yeah, okay.  All right.
  


20       Q.    You would agree with me, wouldn't you, that
  


21   several of the surveys that you looked at were done in
  


22   April and May?
  


23       A.    There were -- yes, there were.  Yes, that's
  


24   right.
  


25       Q.    And that's typically a higher flow period of
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 1   the year, right?
  


 2       A.    April and May?  No.
  


 3       Q.    March, April, May?
  


 4       A.    You can get some winter there, but May is one
  


 5   of the driest months.
  


 6       Q.    Did you do any work when you were looking at
  


 7   the surveys to familiarize yourself with the
  


 8   instructions that were given to the individual
  


 9   surveyors?
  


10       A.    Not those specific.  I've read instructions,
  


11   but not directly related to those particular surveys,
  


12   no.
  


13       Q.    Have you looked at the manuals that were done
  


14   by the office that sent them out to do surveys?
  


15       A.    Yes, I've read the manuals.  I'm aware that
  


16   there were changes in them and so forth.  I'm also
  


17   aware that there were office instructions too that were
  


18   inde -- seemed to be independent of the national
  


19   manuals.  There were surveying characteristics that
  


20   seemed to be a local -- influenced by local conditions.
  


21       Q.    When you spent your four months, or whatever
  


22   it was, looking at the surveys and the plats, did you
  


23   do any analysis to determine for each plat, each
  


24   survey, what instructions they were done under?
  


25       A.    No, not specifically, no, I did not.
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 1       Q.    But you were aware that the instructions in
  


 2   the manuals changed over time?
  


 3       A.    I was aware of changes, yes.
  


 4       Q.    Let's look on Page 8 of your addendum, first
  


 5   addendum.
  


 6       A.    Okay.
  


 7       Q.    There at the bottom it talks about a survey
  


 8   in township 4 north, range 7 east, right?
  


 9       A.    Yes.
  


10       Q.    And that's in the area of Fort McDowell,
  


11   correct?
  


12       A.    Yes.
  


13       Q.    And that survey was done in early March,
  


14   first part of March, 1911, right?
  


15       A.    Yes.
  


16       Q.    And you would agree with me that early March
  


17   is definitely a period of -- it's normally higher
  


18   flows, right?
  


19       A.    High flows are common in February and March.
  


20   So is base flow.  A good word is it's variable during
  


21   that time.
  


22       Q.    And the first part of March would have been
  


23   before at least the peak of the irrigation season,
  


24   right, so diversions would have been relatively less
  


25   than they would have been in the summer?
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 1       A.    Yeah, that's right, you wouldn't expect a
  


 2   whole lot of diversions and so forth upstream.
  


 3       Q.    When you were looking at the surveys, did you
  


 4   look at any surveys that were done in June, July, or
  


 5   August, that you can recall?
  


 6       A.    I must have, but I can't put my finger on
  


 7   them.
  


 8       Q.    You don't remember any of them being done in
  


 9   those summer months?
  


10       A.    In those months?
  


11       Q.    In those months.
  


12       A.    Honestly, I can't -- I don't know.  I don't
  


13   remember any right on the river that were very
  


14   important, but I honestly don't know.
  


15       Q.    If there were surveys done in the months when
  


16   there were typically higher flows and, say, there
  


17   weren't any surveys done in the summer months, when
  


18   there are typically lower flows, wouldn't the depth
  


19   numbers that come out of the surveys be skewed upward
  


20   from what it would be if you had looked at the depths
  


21   over the course of the year?
  


22       A.    Skewed from what?
  


23       Q.    From what it would have been if you would
  


24   have looked at depths every day of the year.
  


25       A.    Because of upstream diversions, you would
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 1   expect less water and, therefore, less depth.
  


 2       Q.    In the summer?
  


 3       A.    In the summer, during the irrigation season,
  


 4   yes.
  


 5       Q.    Even without upstream diversions, wouldn't
  


 6   you expect less water and less depth in the summer in
  


 7   Arizona?
  


 8       A.    Without, without that?
  


 9       Q.    Yeah, under natural conditions.
  


10       A.    Well, you get summer storms too, you know,
  


11   like you get a mixture of base flow and so forth in
  


12   March, base flow and storms, and you get the same
  


13   thing -- you get the same thing in August.  You get
  


14   little -- you know, so you kind of get, you know, a
  


15   similar situation.  But because of evapotranspiration,
  


16   under natural conditions you would expect less water in
  


17   August than you would in May or April or whatever.
  


18       Q.    Back on Page 8 of your addendum, where we're
  


19   talking about the bottom box there, you see there that
  


20   particular survey refers to sandbars?
  


21       A.    Wait a minute.
  


22       Q.    I'm sorry, not the survey.  Well, it's the
  


23   red writing on Page 8 at the bottom.  Is that your
  


24   writing, or is that quoted from the survey?  Maybe
  


25   yours is not color.  Mine's red.


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







VERDE RIVER     VOLUME 6     02/18/2015 1341


  


 1       A.    The large print there, yeah, is my writing,
  


 2   and I was just summarizing what was in the survey.
  


 3       Q.    The fifth paragraph down there refers to
  


 4   sandbars?
  


 5       A.    Yes.
  


 6       Q.    And the sixth paragraph refers to split flow
  


 7   (two channels)?
  


 8       A.    Yeah, it was noted in the survey, so I just
  


 9   referenced it there.
  


10       Q.    And that's down near Fort McDowell, right,
  


11   where that survey was?
  


12       A.    That's right.
  


13       Q.    Over on Page 13.  This is another survey
  


14   you're talking about here on township 3 north, range 7
  


15   east?
  


16       A.    Page 13?
  


17       Q.    Sorry.
  


18       A.    Can I make a comment on what we were just
  


19   looking at?
  


20       Q.    Sure.
  


21       A.    If you go into my second addendum, I decided
  


22   to show climatological data for this particular survey
  


23   that we're looking at, and I did it for the survey for
  


24   the township just to the south, T3 north, 7 east.  So I
  


25   furnished daily temperatures and precipitation for
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 1   many -- for several sites in the basin in 1911, and
  


 2   that will support where I talked about about you can
  


 3   have a mixture of direct runoff from snowmelt and you
  


 4   can also have base flow.
  


 5       Q.    And the surveyor who was there on the ground
  


 6   in March 1911 referred to sandbars and referred to
  


 7   split channels in this area down here on township 4
  


 8   north, 7 east near Fort McDowell?
  


 9       A.    That's right.
  


10       Q.    Page 13.
  


11       A.    Okay.
  


12       Q.    13, this is a different survey.  This is
  


13   3 north, 7 east, right?
  


14       A.    13.
  


15       Q.    I'm reading your writing on the lower
  


16   right-hand corner.
  


17       A.    Okay, I got it.
  


18       Q.    And there, again, they refer to a sandbar or
  


19   you refer to a sandbar?
  


20       A.    Yeah.  Sure, there's sandbars down there.
  


21       Q.    Page 18 of the addendum.
  


22       A.    Okay.
  


23       Q.    Under the heading USGS gage 09508000, you
  


24   have a sentence there that says "The relation of
  


25   decreasing mean depth as discharge increases clearly
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 1   shows how worthless the use of mean depth for a channel
  


 2   can be for the assessment of navigability."
  


 3       A.    Yeah.
  


 4       Q.    So is it your opinion that anybody who's done
  


 5   any work in this case on mean depth has done something
  


 6   that's worthless?
  


 7       A.    In the December hearing, Eddie asked me to
  


 8   draw a sketch up on the board, and I drew a sketch of a
  


 9   panhandle and explained this.  So do you want me to
  


10   repeat that or --
  


11       Q.    No, I'm just asking you whether you think
  


12   anybody who's done any mean depth analysis has done
  


13   something that's worthless for purposes of this
  


14   hearing, which is what you say here?
  


15       A.    For the assessment of navigability, where you
  


16   have panhandles, weird shapes, and all that kind of
  


17   stuff, you have a variable shape, I would say it has
  


18   very limited value for the assessment of navigability.
  


19       Q.    And in the next paragraph you actually refer
  


20   to it as meaningless, a meaningless measure of
  


21   navigability.
  


22       A.    Well, it's essentially -- in many cases it
  


23   would be meaningless.
  


24       Q.    Can you tell me which cases those are?
  


25       A.    Well, anything within an extremely irregular
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 1   cross-section.
  


 2       Q.    Yet when you were at the USGS, you personally
  


 3   made measurements of mean depth on the Verde?
  


 4       A.    I made measurements of mean depth?
  


 5       Q.    You made depth measurements, right?
  


 6       A.    You mean when you make a current meter
  


 7   measurement?  What are you --
  


 8       Q.    Well, let's look at that same paragraph.  "I
  


 9   (Win Hjalmarson) personally made one of the
  


10   measurements of discharge shown on the plot and can
  


11   assure ANSAC that mean depth, especially when the
  


12   computation includes an overflow area, is a meaningless
  


13   measure of navigability at this and nearly all
  


14   locations."
  


15       A.    I mean it.
  


16       Q.    Page 33 of that first addendum, where it says
  


17   "Item 1," do you see that?
  


18       A.    33.  Okay.
  


19       Q.    It says "The 1904 USGS map shows a single
  


20   channel for the same reach that Dr. Mussetter says was
  


21   a wide-braided channel with a braided pattern and
  


22   unstable low-flow channels."
  


23       A.    That's right.
  


24       Q.    But you would agree with me, though, wouldn't
  


25   you, that the 1904 map shows braided channels and
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 1   braided portions in some of it?
  


 2       A.    Yes.  Yeah.  Yeah.
  


 3       Q.    There's braiding there?
  


 4       A.    Yeah, braiding, you know, comes and goes,
  


 5   yeah.
  


 6       Q.    It's not a single channel throughout its
  


 7   length?
  


 8       A.    Yeah, and it could be braided one time and be
  


 9   a single channel, you know, a year later.
  


10       Q.    But this map, 1904, shows some braiding,
  


11   right?
  


12       A.    There's some braiding in there, yes; but,
  


13   basically, that's a single channel.
  


14       Q.    And this is a very small scale or very -- a
  


15   scale, if you were in an airplane, you would be real
  


16   high up if you were looking at this, right?
  


17       A.    Well, this is just a map.
  


18       Q.    Right.  It's not a very detailed map?
  


19       A.    Yeah, that is a good map.  I just reduced it
  


20   and showed it to you.  Go look at -- that is quite a
  


21   detailed map.
  


22       Q.    So, but what you have here shown in this
  


23   quarter of a page on Page 33 --
  


24       A.    I had to reduce it to show it on the page.
  


25       Q.    You bet.
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 1       A.    It's quite a large map.
  


 2       Q.    And it shows braiding on it?
  


 3       A.    Yeah, there's some braiding in there.  But
  


 4   it's primarily a single channel.
  


 5       Q.    Page 34.  This is a -- I guess that's the
  


 6   same survey of township 4 north, 7 east we already
  


 7   talked about, right?
  


 8       A.    Yeah, okay.
  


 9       Q.    Does that survey show up twice in your
  


10   addendum?
  


11       A.    Yeah.  I guess, yeah, I think I showed that
  


12   in the addendum also, yeah; or wait a minute.  Yeah, it
  


13   might be twice in here, yes.
  


14       Q.    Moving on to Page 37 of your addendum.  I
  


15   just had some questions about the graph on the top; and
  


16   that is, what number did you use for the Verde for
  


17   bankfull discharge in coming to this graph?
  


18       A.    For bankfull discharge?
  


19       Q.    Bankfull discharge, which is what's on the
  


20   bottom.  What is the bankfull discharge of the Verde?
  


21       A.    Well, it's roughly -- well, it's a variety,
  


22   depending on the location along the river; but,
  


23   generally speaking, it could correspond to a two-year
  


24   flood or mean annual flow.
  


25       Q.    What's bankfull discharge mean?
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 1       A.    It's related to the forming of the channel,
  


 2   and it's a point where, oh, you might start getting
  


 3   vegetation forming along the sides where it becomes
  


 4   distinctly different and, also, it's where it can start
  


 5   to spread out.
  


 6       Q.    So is it how much water the stream can take
  


 7   without overflowing its banks?
  


 8       A.    It's about that, but not necessarily that.
  


 9   It's a variable point that's related to where the
  


10   vegetation is and the morphology and geometry of the
  


11   channel.
  


12       Q.    And what did you say, in general, the
  


13   bankfull discharge number for the Verde would be?
  


14       A.    What they would be?
  


15       Q.    Would it be, yeah.
  


16       A.    They would be more than the Q90.
  


17       Q.    How much more?
  


18       A.    Well, I don't know.  Like I say, I'm not
  


19   going to get real specific with you, but --
  


20       Q.    Well, I mean, you don't know the number or
  


21   you just don't want to tell me?
  


22       A.    I know a range.
  


23       Q.    Okay, what's the range?  You might have said
  


24   it already and I missed it.
  


25       A.    Where at?
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 1       Q.    Pick someplace on the Verde.
  


 2       A.    At Paulden it would be -- well, under natural
  


 3   conditions?
  


 4       Q.    Sure.
  


 5       A.    60, maybe, 70, somewhere in there.
  


 6       Q.    How about Camp Verde?
  


 7       A.    Camp Verde?  You told me I was picking.  Now
  


 8   you're picking.
  


 9       Q.    Well, you picked one.  I'm picking.
  


10       A.    Okay, Camp Verde.  Down there at Camp Verde,
  


11   300, maybe, 400, somewhere in there.  Like I say, it
  


12   will vary along the river a little bit, too.  There's
  


13   different indicis in regard to bankfull.
  


14       Q.    What's the highest you think it is anyplace
  


15   along the Verde?
  


16       A.    The highest --
  


17       Q.    Bankfull discharge.  Where is it the highest,
  


18   and what's the number, as best you can tell me?
  


19       A.    Oh, I would say if it was over 500, I would
  


20   be a little surprised.
  


21       Q.    So does that mean that -- from what you just
  


22   said, does that mean that no place along the Verde
  


23   could the channel hold more than 500 cfs without
  


24   overflowing?
  


25       A.    No, that's not what the bank -- that's not
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 1   what that number really means.
  


 2       Q.    I'm sorry.  I thought I asked you that and
  


 3   you agreed with it before.  So maybe I'm just confused.
  


 4       A.    No, it doesn't necessarily mean it's where
  


 5   it's starting to overflow, but it has the -- it can be
  


 6   a point where you have established vegetation and where
  


 7   that vegetation changes.  It can be related to that.
  


 8   It can also be related just to physically starting to
  


 9   spread out.
  


10       Q.    Do you have anything if you looked in your
  


11   reports or do you have any other data that shows what
  


12   the bankfull discharge is at various places along the
  


13   Verde?
  


14       A.    It's just my experience and knowing what the
  


15   natural discharges were.
  


16       Q.    So in terms of this green area here on the
  


17   graph that says "Lower Verde River" and kind of has
  


18   this funny-looking shape --
  


19       A.    Huh?
  


20       Q.    The area that says "Lower Verde River" on the
  


21   graph and has the amoeba-looking shape on it; do you
  


22   see that?
  


23       A.    Yes.
  


24       Q.    How did you plot that?
  


25       A.    I just -- I had an idea of what it was, and I
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 1   just, by hand, circled an area that would have included
  


 2   it.  So it has that little nebulous factor that I'm
  


 3   conveying to you.  It's not a hard, fast thing.
  


 4             One hydrologist or geomorphologist might pick
  


 5   one spot and one might pick a spot a little different,
  


 6   but the difference wouldn't be very significant.  It
  


 7   wouldn't affect the value of this plot.  This plot, by
  


 8   the way, that you're looking at is used universally,
  


 9   and it's been used for I don't know how many years.
  


10   It's a very useful plot for assessing braiding versus
  


11   meandering.
  


12       Q.    Who uses it with respect to the Verde?
  


13       A.    People all over the world.
  


14       Q.    People all over the world use this plot with
  


15   respect to the Verde?
  


16       A.    Oh, to the Verde?
  


17       Q.    Yeah.
  


18       A.    I can't name anybody other than myself that
  


19   has.  But it wouldn't surprise me if people with the
  


20   Arizona Geological Survey at least look at this kind of
  


21   thing.
  


22       Q.    Okay.  One last set of questions on this
  


23   addendum, and that's on Page 61.  At the bottom there
  


24   or toward the bottom there, you have a sentence that
  


25   says "The channel depicted in the following unpublished
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 1   1973 aerial photographs clearly is a pool-riffle
  


 2   meandering channel."
  


 3             Is that what it says?
  


 4       A.    Yeah.
  


 5       Q.    Do you know what month in 1973 that aerial
  


 6   photograph was taken?
  


 7       A.    What month?  Well, the vegetation was leafed
  


 8   out.  Right offhand, I don't have that handy.
  


 9       Q.    Do you know what the flow rate was?
  


10             I'm sorry, are you done answering the first
  


11   question?
  


12       A.    No, I don't know what the flow rate was.  I
  


13   don't have that number with me.
  


14       Q.    Would you agree with me that that '73 photo
  


15   does show braiding in some areas on this reach?
  


16       A.    Absolutely.
  


17             Oh, I can answer in regard to the date.  I
  


18   tried to find the date, and it is a summer period, but
  


19   I couldn't nail it down to a day or a week.  I remember
  


20   looking into that, and I couldn't do it.  But it is a
  


21   summer period.
  


22       Q.    And there is braiding on that photograph?
  


23       A.    Yes, there are spots where, yeah, yeah,
  


24   there's two channels in some areas, and that's why I
  


25   showed it.  Of course, this is not natural.  But the
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 1   reason I showed it here is, you know, people could take
  


 2   a look at what it was in 1976, or whatever, whatever
  


 3   the year is.
  


 4                  MR. MCGINNIS:  I'm going to keep going
  


 5   until you tell me to stop.
  


 6                  CHAIRMAN NOBLE:  Mr. McGinnis, would
  


 7   this be an appropriate place for you to go to lunch?
  


 8                  MR. MCGINNIS:  It would be a great time.
  


 9                  CHAIRMAN NOBLE:  Okay.  The rest of us
  


10   will be here when you get back.
  


11                  We'll break until let's try 1:30.
  


12                  (A lunch recess was taken from
  


13   12:06 p.m. to 1:30 p.m.)
  


14                  CHAIRMAN NOBLE:  Well, I think we're
  


15   ready to go back on the record.
  


16                  Please show that Mr. Henness is not
  


17   present.
  


18                  Are you ready to proceed, Win?
  


19                  THE WITNESS:  Yes, sir.
  


20                  CHAIRMAN NOBLE:  Mr. McGinnis?
  


21                  MR. MCGINNIS:  Yes.
  


22   BY MR. MCGINNIS:
  


23       Q.    Mr. Hjalmarson, I want to circle back on some
  


24   stuff we talked about this morning at the end because I
  


25   think I maybe misunderstood.
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 1             We were talking about bankfull discharge?
  


 2       A.    Yes.
  


 3       Q.    And did you tell me this morning that you
  


 4   thought that was equivalent to a two-year flood; is
  


 5   that about the same?
  


 6       A.    Some people use a two-year flood or a mean
  


 7   annual flood, which is about the same.
  


 8       Q.    And you think that's a pretty good estimate
  


 9   of bankfull discharge?
  


10       A.    I'm just saying that some people use that.  I
  


11   was trying to convey that there's a range, depending
  


12   upon the method you're using.  You know, it could be
  


13   related to where the vegetation starts or the actual --
  


14   where it starts to spread over a little bit.
  


15             I think in my report I said it's not -- you
  


16   don't need to be picky over the discharge for that.  I
  


17   know that's in my report someplace.
  


18       Q.    And I think you said before lunch you thought
  


19   it was, on the Verde, somewhat below five -- lower than
  


20   500 cfs?
  


21       A.    I'm just pulling a number out of my head, but
  


22   I would have to actually get down there on the river
  


23   and look at it for a specific site like that.
  


24       Q.    I'm going to hand you a portion of what was
  


25   previously marked years ago as Exhibit EI-31, which was
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 1   the 2003 report on the lower Verde done by Mr. Fuller
  


 2   and others for the Land Department.
  


 3             I was just giving you the first page of the
  


 4   document for now.  Are you familiar with that report?
  


 5       A.    Am I?
  


 6       Q.    Yeah, the first page.  Is that the report?
  


 7       A.    Let's see.
  


 8             Yes, I'm familiar with it, but it's been a
  


 9   couple years since I looked at it.
  


10       Q.    Would you look at their table on --
  


11   Table 7-14 on 7-21, which is the one I've given you.
  


12   There you see summary of Verde River flood discharge
  


13   rates; do you see that?
  


14       A.    Yes.
  


15       Q.    And Q2, does that mean a two-year flood?
  


16       A.    Yes, it would.  Yeah.
  


17       Q.    And so Mr. Fuller has for Tangle Creek, for
  


18   example, 16,000 cfs for the Q2 for the Verde.  Do you
  


19   see that?
  


20       A.    Yes, I do.
  


21       Q.    And he has 11,100 for Camp Verde, the middle
  


22   Verde.
  


23       A.    Yes, I see that.
  


24       Q.    Okay.  And if that was the -- the bankfull
  


25   discharge of the lower Verde was 16,000 on your table
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 1   on Page 37 of your addendum, if the bankfull discharge
  


 2   was 16,000, where would that green amoeba-looking blob
  


 3   show up on the table?
  


 4       A.    That discharge would be out of the main
  


 5   channel, and so would the 11,100.  That would be
  


 6   outside the main channel in this case, using those
  


 7   numbers.
  


 8       Q.    My question was, is looking back on your
  


 9   table on your Page 37 of your addendum --
  


10       A.    It wouldn't be applicable to that table.
  


11   It's greater than anything that would be -- you would
  


12   reasonably use for a bankfull discharge as meant for
  


13   the use of this table.
  


14       Q.    So and that's why I'm getting confused.  I
  


15   thought you told me that the bankfull discharge was
  


16   roughly equivalent to a two-year flood, right?
  


17       A.    In some cases, some people use that, yes.
  


18       Q.    Okay.  And you also said on the Verde you
  


19   didn't think the bankfull discharge was more than 500?
  


20       A.    Yes.
  


21       Q.    Okay.  And I'm just showing you a report by
  


22   the Land Department's consultants that shows the
  


23   two-year flood discharge rate at 16,000 cfs.
  


24       A.    That's not at the site we were talking about.
  


25   That's 11,100 where we're talking about at Camp Verde.
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 1       Q.    Okay, well, what you have on your table on
  


 2   37, you show lower Verde River, the green blob we've
  


 3   been talking about?
  


 4       A.    Yeah, yeah, yeah.
  


 5       Q.    And Camp Verde is not in the lower Verde, is
  


 6   it?
  


 7       A.    Well, it's, yeah, the end of the middle, the
  


 8   start of the lower Verde.
  


 9       Q.    Tangle Creek is in the lower Verde, right?
  


10       A.    Yeah.
  


11       Q.    Okay, and all I want you -- all I'm trying to
  


12   ask you is, if the 16,000 that Mr. Fuller used for the
  


13   Q2, if that's a rough approximation of what the
  


14   bankfull discharge is, where on this table would
  


15   your --
  


16       A.    I would not use that as an approximation.
  


17       Q.    Okay.  I'm asking you to assume that.  Assume
  


18   that the 16,000 Q2 that Mr. Fuller found when he was
  


19   doing work for the Land Department in this case in 2003
  


20   is the bankfull discharge, okay, where on this table
  


21   would your green plot go for the lower Verde if the
  


22   bankfull discharge was 16,000 cfs?
  


23       A.    That's a meaningless thing to -- meaningless
  


24   point to plot on that table.  This number, this number
  


25   is not what is meant by a bankfull discharge.  That
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 1   number is well above the bank.
  


 2       Q.    Okay.  You don't deny that you already told
  


 3   me that a two-year flood was the bankfull discharge?
  


 4       A.    I said in some cases some people use that.  I
  


 5   personally don't.  I use a little different method.
  


 6       Q.    Okay.  If it's a difference between 500 and
  


 7   16,000, it's more than a little different, right?
  


 8       A.    Oh, you better believe it.
  


 9       Q.    So you don't know where on this table the
  


10   Verde River would fall if the bankfull discharge was
  


11   16,000?
  


12       A.    Assuming that's the bankfull discharge you
  


13   want to use.
  


14       Q.    Okay.  Where would the green part go?
  


15       A.    It might be beyond the line.  But the
  


16   point -- my point I'm making is it would be a
  


17   ridiculous thing to plot.
  


18       Q.    And by beyond the line, you mean it would
  


19   show up on the braided side of your table and not on
  


20   the meandering side of the table?
  


21       A.    It looks like it could, yeah, under that,
  


22   yeah.
  


23       Q.    Okay, let's go to your PowerPoint now.  Just
  


24   a few questions and I'll try to go through those pretty
  


25   quickly.  This is your PowerPoint from October.  Do you
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 1   have that with you?  Do you have a hard copy of it, or
  


 2   do you want to pull it up?
  


 3       A.    Yeah, wait a minute.
  


 4       Q.    X036 I think is the exhibit number.
  


 5       A.    Yeah, I have it.
  


 6       Q.    You've got it?  Okay.
  


 7             Let's go to Slide 34.  On the right there on
  


 8   Slide 34 is a photograph of the Reitz or Reitz site,
  


 9   R-E-I-T-Z; do you see that?
  


10       A.    Yeah.
  


11       Q.    Can you tell me where on the Verde this is
  


12   located?
  


13       A.    That's right downstream of a good friend of
  


14   mine.  It's below -- just below where it comes out of
  


15   the canyon.  It's downstream of the Clarkdale gage.
  


16       Q.    And you would agree with me that in this
  


17   photo on the right on Page 34, at least one place it
  


18   shows more than one channel?
  


19       A.    Yeah, it's in one and two channels.  That's
  


20   been altered in there a little bit too, but go ahead.
  


21       Q.    But in this photo it shows more than one
  


22   channel in some places?
  


23       A.    Yeah.
  


24       Q.    And it shows sandbars on this photo?
  


25       A.    Yes.
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 1       Q.    Shows riffles?  Riffles?
  


 2       A.    Yes.
  


 3       Q.    The next page, 35, this is the Clarkdale
  


 4   gage, right?
  


 5       A.    Yes.
  


 6       Q.    Is that what's referred to as a strainer on
  


 7   the right, the tree there?
  


 8       A.    A strainer?  Not at this flow.  At a higher
  


 9   flow it might be.  Those branches might be hanging out
  


10   there.
  


11             I'm not a whitewater type guy, so I'm not
  


12   really the person to ask about that.
  


13       Q.    So you don't know what a strainer is?
  


14       A.    Yeah, I know what it is, yeah.
  


15       Q.    Slide 37.  This is a photograph at one of the
  


16   USGS gages, right?
  


17       A.    Slide 37?
  


18       Q.    Yes, sir.
  


19       A.    What do you want to know?
  


20       Q.    This is a photograph at a USGS gage?
  


21       A.    Yeah, that's the Verde Clarkdale down there.
  


22       Q.    And this one photograph shows at least three
  


23   different sets of riffles or rapids, right?
  


24       A.    Yeah, there's multiple there, yeah.
  


25       Q.    Maybe four or five?
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 1       A.    Huh?
  


 2       Q.    Maybe four or five even?
  


 3       A.    They're small.  Yeah, they're there.  I
  


 4   happened to be there the day before yesterday, and,
  


 5   yeah, there's a few riffles there; but you could easily
  


 6   go over them.  I could go over them in a canoe.
  


 7       Q.    Page Slide 53.  And this is one of the survey
  


 8   plats.
  


 9       A.    Fifty --
  


10       Q.    53, yes.  In the context of talking about
  


11   this slide back in December, you talked about the
  


12   importance of reviewing the survey notes; do you recall
  


13   that?
  


14       A.    Yeah.
  


15       Q.    Do you know whether the survey notes and the
  


16   survey plats were typically prepared at the same time?
  


17       A.    Oh, the way it's done, as far as I understand
  


18   the customary way of doing it, is a field copy of the
  


19   map is done during the survey.  You know, there's a
  


20   plain table there and there's a field copy, and then
  


21   the final copy is done later.
  


22       Q.    Okay, and you're talking about in the 1800s,
  


23   when these surveys were done?
  


24       A.    Yeah, I understand that was the procedure
  


25   used.  Yeah.  Yes, that --
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 1       Q.    Do you know whether all the portions of each
  


 2   one of these plats is considered to be equally
  


 3   accurate?  Are there any portions of the plat that's
  


 4   generally considered to be more accurate than others?
  


 5       A.    I have no idea.
  


 6       Q.    So you don't know whether, for example, the
  


 7   plats at the survey lines they were laying out are more
  


 8   accurate than the plats for things in the interior of
  


 9   the survey?
  


10       A.    Along the section lines, is that where you
  


11   mean?
  


12       Q.    Yes.
  


13       A.    That's basically what they're doing.  But I
  


14   have checked some of their measurements of like a
  


15   house, and they'll say, you know, maybe 3 chains to the
  


16   left or whatever, you know.  I found those very
  


17   accurate.  So I'm under the impression that everything
  


18   they put on there is pretty darn accurate.
  


19             Along the lines, though, intuitively, I would
  


20   say it's probably a little more precise.  They're all
  


21   accurate, but it would be a little more precise.
  


22       Q.    I just want to make sure I understand.  You
  


23   said you checked their accuracy because you figured out
  


24   how far they had said a house was away from something?
  


25       A.    Yeah, yeah, and I knew where the house was
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 1   and that kind of thing.  So I've actually checked what
  


 2   they're doing here.  You can count on a GLO survey map,
  


 3   believe me.
  


 4       Q.    Let's move to Slide 76.  In is another slide
  


 5   of -- this is the Clarkdale -- is this the Clarkdale
  


 6   gage or not?  Let me ask you that way.
  


 7       A.    No.  No, that's between the Clarkdale gage
  


 8   and Sycamore Creek.
  


 9       Q.    So this is a different photo than the one we
  


10   were looking at earlier, the Clarkdale gage?
  


11       A.    Yeah.  Yeah, the purpose of this is just to
  


12   show where riffles formed at the mouth of the little
  


13   wash that dumps in the Verde.
  


14       Q.    And so you see riffles there at the bottom
  


15   part of the photo, right?
  


16       A.    Yeah, there's a little rapid area in there.
  


17   It's not really -- you know, it's just -- it's not
  


18   really a riffle.
  


19       Q.    Does it look to you like in the upper portion
  


20   of the photo in the river there's perhaps some braiding
  


21   up there?
  


22       A.    Not what I would call braiding.  Some of the
  


23   questions you've asked me about braiding, you're using
  


24   the term incorrectly; but you can have multiple channel
  


25   areas that might resemble braiding, but it's not what I
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 1   would call a braided channel, like what we were talking
  


 2   about on the lower Verde.
  


 3             There's little pockets there where I said --
  


 4   I said braided, but I really mean there's multiple
  


 5   channels down there where they appear to be braided,
  


 6   and then next year it might be a single channel.  And,
  


 7   like I said, it's predominantly a single channel down
  


 8   there, and it is here too.
  


 9       Q.    So if there's a section on the river that has
  


10   two or three or four channels, you wouldn't necessarily
  


11   consider that braided?
  


12       A.    No not on a little pocket area like that, no.
  


13   I wouldn't call it a braided river as such.  You
  


14   could -- it might be a good term to define a very
  


15   localized area, but it does not mean it's a braided
  


16   river.
  


17       Q.    Let's go to Slide 90 then.  And this is a
  


18   slide you talked about back in December, and I want to
  


19   direct your attention to the sort of column in the
  


20   middle that talks about median max depth.  Do you see
  


21   that?
  


22       A.    Yeah.
  


23       Q.    And what I understood you to say in December
  


24   was that the maximum depth of the river is important
  


25   because that's the thalweg or that's the portion that
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 1   you navigate through, right?
  


 2       A.    Yeah.  The thalweg channel is used
  


 3   universally by the Army Corps of Engineers and other
  


 4   people, professional navigators, as, you know, the
  


 5   deepest point in the channel; and if you're going to
  


 6   start from scratch on a river, that's the place you
  


 7   start looking for to navigate.
  


 8       Q.    In your analysis here that you did on Page 90
  


 9   or Slide 90 or anyplace else, did you do any work to
  


10   determine the width of the area of maximum depth
  


11   anyplace on the Verde?
  


12       A.    There's a narrow width that can be associated
  


13   with this depth, and that width would be a few feet or
  


14   several feet, it could be 10 feet or so, that where
  


15   this depth would represent -- be represented by -- the
  


16   width would be represented by this depth, yeah.
  


17       Q.    Could be a single point, right?
  


18       A.    It's possible, yeah; but that's not the way
  


19   these are computed.  The way this is -- that's not the
  


20   way it's determined.  It's not just one little real
  


21   narrow point, no.
  


22       Q.    But as exists in the river itself, the point
  


23   of maximum depth could be a very narrow, almost a
  


24   single point?
  


25       A.    Well, it's hard to find a spot like that, but
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 1   it's -- yeah, anything's possible.
  


 2       Q.    Go to Slide 102.  I'm sorry.  102.  These are
  


 3   some more -- are these survey notes, is that what these
  


 4   are?
  


 5       A.    Yes.
  


 6       Q.    Take a look at, down toward the bottom, it
  


 7   says 2.50.  See where it says "Enter dangerous
  


 8   quicksand of Verde River"?
  


 9       A.    Yeah.
  


10       Q.    Do you see that?
  


11             So this refers to quicksand on the Verde.
  


12   Township 4 north, 7 east, where is that?  Is that in
  


13   the Fort McDowell area?
  


14       A.    Yeah, it's down in that general area, yeah.
  


15             I've been in quicksand, by the way, on the
  


16   Agua Fria River with about 10 cfs.  All you need is an
  


17   upward flow of water in the sand in it and be careful.
  


18       Q.    So you've seen quicksand on the Verde too?
  


19       A.    No, I haven't seen it on the -- I haven't
  


20   experienced it.  But I've got in trouble on the Agua
  


21   Fria with just a little bit of water.  I had a hell of
  


22   a time getting out of there.
  


23       Q.    But you saw it here on this surveyor's plat
  


24   on the Verde, right, surveyor's notes?
  


25       A.    Oh, yeah.  Yeah, I'm aware of it.  That -- so
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 1   what?
  


 2       Q.    And then right after that it says "Course,"
  


 3   and I can't read that letter.  Is it Course B or
  


 4   Course S?  Can you see?
  


 5       A.    Well, I'm looking at six slides on --
  


 6       Q.    Oh.  It says "Course" and it has a letter.
  


 7   Do you see that?
  


 8       A.    Okay.
  


 9       Q.    And if there are lettered courses on the
  


10   river, does that assume, look like there's more than
  


11   one channel?
  


12       A.    It could be, or it could be like an overflow
  


13   area, whatever, yeah.
  


14       Q.    Let's go on to Slide 124, which is one of the
  


15   ones you added when you testified in December.
  


16       A.    Which one?
  


17                  MS. HERR-CARDILLO:  124.  It's one of
  


18   the additional slides.
  


19   BY MR. MCGINNIS:
  


20       Q.    Yeah, in your handouts.
  


21       A.    Okay, let's see.  Hold on a second.  In this
  


22   copy I have, I inserted them.
  


23                  MS. HERR-CARDILLO:  I think they're
  


24   toward the front there.
  


25                  THE WITNESS:  Okay, 124, yeah.
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 1   BY MR. MCGINNIS:
  


 2       Q.    Yeah.  This is -- I want to direct your
  


 3   attention down to the reference to township 3 north,
  


 4   7 east.  That was a survey that was done in February of
  


 5   the year, wasn't it?  Do you recall that?
  


 6       A.    That's right.
  


 7       Q.    And there in February for that township it
  


 8   says "River very low" --
  


 9       A.    That's right.
  


10       Q.    -- right?
  


11             So the river could be low even in February?
  


12       A.    I wasn't there, but the surveyor's been
  


13   around a lot of rivers.  This is Farmer.  Farmer was
  


14   the head surveyor of this.  He was running two surveys
  


15   at the same time, the one in 13-7 and the one in -- no,
  


16   excuse me, the one in 3-7 and the other one in 4-7.  He
  


17   was running them at the same time.
  


18             Let me -- do you want me to tell you
  


19   something about that?  The survey, that survey in 3 --
  


20   do you want me --
  


21       Q.    Go ahead.
  


22       A.    Okay.  The survey in 3 north, 7 east was done
  


23   between February 14th and 18th.  Excuse me.  I'm sorry.
  


24             Where the depths were measured, the time when
  


25   all those depths were measured there, it was between
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 1   the 18th and the 24th of February.  In the second
  


 2   addendum I've shown the weather records for February,
  


 3   and if you look at those carefully, look at Flagstaff,
  


 4   Jerome, Prescott, the different weather sites in the
  


 5   watershed, and you will see no rain and you will see
  


 6   very cold temperatures in Flagstaff.  In other words,
  


 7   there was no snowmelt, and it was base flow.
  


 8       Q.    And the river was very low?
  


 9       A.    And doesn't that make sense?  It all seems to
  


10   agree.
  


11             So when you have a surveyor that makes a note
  


12   that he can't survey between cross-sections 5 and 6 in
  


13   that township because the water is high, what he means
  


14   is it's too deep for his rodman to go right up the
  


15   river, which happens to be right along that one-mile
  


16   long line between 5 and 6.  That's what that statement
  


17   means.  It doesn't mean it was high water like a flood.
  


18       Q.    Okay.  Let's go to Slide 126.  This is your
  


19   annual flow duration curves.  And when you testified in
  


20   December, you made some comments about the sameness of
  


21   the Q90 values.
  


22       A.    Wait a minute.  120 --
  


23       Q.    126.
  


24       A.    What is that one of?
  


25       Q.    It says Q -- well, annual flow duration
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 1   curves.
  


 2       A.    Annual flow duration, okay.  I'm sorry.
  


 3   Well, I'm sorry, I'm having trouble finding where I put
  


 4   it in mine.  In the report I inserted those.
  


 5                  THE WITNESS:  Do you have that handy?
  


 6                  MS. HERR-CARDILLO:  Here is the handout.
  


 7   BY MR. MCGINNIS:
  


 8       Q.    Maybe you can answer my question without
  


 9   looking at it.
  


10       A.    Okay, I got you.  Okay, let's go.
  


11       Q.    You talked about the sameness of the Q90
  


12   values, right?
  


13       A.    Yes, right.
  


14       Q.    The Q90 values are relatively smaller values
  


15   anyway because it's Q90, right?
  


16       A.    That's right.
  


17       Q.    So why is -- is it, from an absolute sense,
  


18   the sameness of the Q90 values not surprising because
  


19   they're all pretty small numbers anyway?
  


20       A.    They're small numbers, but the percents
  


21   spread, the percentage-wise, is considerably smaller
  


22   than the spread you get in the numbers at the higher
  


23   flows.  That's what it means.  They all -- the percent
  


24   difference is much smaller.
  


25                  MR. MCGINNIS:  I think that's all I
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 1   have, Mr. Chairman.
  


 2                  CHAIRMAN NOBLE:  Thank you very much.
  


 3                  MR. MCGINNIS:  Thank you,
  


 4   Mr. Hjalmarson.
  


 5                  CHAIRMAN NOBLE:  Do the Commissioners
  


 6   have any questions for the witness?
  


 7                  COMMISSIONER HORTON:  No.
  


 8                  CHAIRMAN NOBLE:  Yes, Bill.
  


 9
  


10                        EXAMINATION
  


11   BY COMMISSIONER ALLEN:
  


12       Q.    Mr. Hjalmarson, I'd like to clarify a couple
  


13   of things that you said.  When you were talking about
  


14   the Little Chino entering just above Sullivan Dam, you
  


15   made the comment that that particular portion of the
  


16   river is probably navigable up to that point and
  


17   possibly because the Del Rio Springs above there
  


18   provides water into that section of the river?
  


19       A.    Yes, sir, there would be an added flow there,
  


20   and it seems like -- it seems to me it would be safe to
  


21   say it could have been navigable up there.
  


22             At another time I said, well, just use
  


23   Sullivan Lake Dam as a point.  To me, that's close
  


24   enough.  It's, you know, less than a mile difference in
  


25   the distance.  So somewhere up -- you know, it's
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 1   navigable somewhere up in there.
  


 2       Q.    Well, the reason I raise that question is
  


 3   because in my experience in working in that particular
  


 4   area, Del Rio Springs did not run all the way down to
  


 5   Sullivan Lake, and that was in the '98 through 2005
  


 6   time frame.
  


 7       A.    Well, I will contradict that.  It did flow to
  


 8   the upper part of the channel, which is what is now
  


 9   Sullivan Lake.  Of course, it wasn't there then.
  


10       Q.    Right.
  


11       A.    And an example of why I would contradict that
  


12   is Laurie Wirt did an open file report in 2003, I
  


13   believe it was, and she published that the head of the
  


14   Verde River was at Del Rio Springs.  And I can't -- I
  


15   don't have that number, but it's a USGS Open File
  


16   Report.  It's a pretty good report.  But that's where
  


17   she says the Verde River started.
  


18             Now, I didn't agree with her when she did
  


19   that.  We discussed it, and I said, well, I think it's
  


20   over there where Williamson Valley Creek comes into the
  


21   Big Chino Creek, and the Bureau of Reclamation and I
  


22   agree on that, and it was perennial from that point on
  


23   down.  But Laurie Wirt's argument was, well, it was
  


24   perennial from there on down too.
  


25             Now, in the 1960s, when I was up in that area
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 1   some, I've seen it perennial from Del Rio Springs to
  


 2   Sullivan Lake.
  


 3       Q.    I think there's a difference between then and
  


 4   now, so I'm looking at it from the standpoint of what
  


 5   it does at this particular point in time.  Now --
  


 6       A.    Oh, it's dry now.
  


 7       Q.    It's dry.
  


 8       A.    Yes, sir.
  


 9       Q.    But I can understand where in the '60s,
  


10   because of the increased artesian flow from Del Rio
  


11   Springs, that it would have possibly or probably
  


12   contributed a perennial flow to Sullivan Lake.
  


13       A.    Yes, sir, and back many years before, it
  


14   would have been more.  Before 1930s, before they
  


15   started deep well pumping, it definitely would have
  


16   been -- well, the federal survey has a measurement --
  


17       Q.    Yeah.
  


18       A.    -- of 175 miner's inches for Del Rio Springs.
  


19   Where they measured that, though, is not at the maximum
  


20   point.
  


21       Q.    No, it's downstream 500 feet or so.
  


22       A.    Yes, sir.  Yeah.  Yeah.  We've talked about
  


23   this.  Yeah, I think you might know that area a little
  


24   more intimately than I.  But, anyway, yeah, there is a
  


25   little -- there was maybe 200 miner's inches there,


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







VERDE RIVER     VOLUME 6     02/18/2015 1373


  


 1   roughly, originally.  There was a waterwheel.  There
  


 2   was a grist mill at Del Rio Springs where they ground
  


 3   corn and whatever.
  


 4       Q.    That would have probably been true back in
  


 5   the early 1900s?
  


 6       A.    The grist mill was there when it was surveyed
  


 7   by the federal -- the original federal survey shows the
  


 8   location of the grist mill on the map.
  


 9       Q.    At that particular point in time, was the
  


10   precipitation and the runoff not greater than it has
  


11   been in the past 75 years?
  


12       A.    Well, I think that was in the early 1870s.
  


13       Q.    Yeah.
  


14       A.    I have a feeling, based on your comment, that
  


15   you might have looked at the temperature trend that I
  


16   published in the second addendum, where it shows the
  


17   temperature, and that temperature represents an average
  


18   of all the Weather Bureau sites.  It shows it
  


19   increasing about 3 degrees Fahrenheit in the last
  


20   70 years.
  


21       Q.    I would not disagree with you on that.
  


22       A.    Well, the weather, I published the data
  


23   quietly, figuring somebody might see it.
  


24       Q.    Subsequently, in your testimony today, you
  


25   have said that the meanders have greater depths because
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 1   of higher roughness?
  


 2       A.    Yes, sir.  The meander -- just by the nature
  


 3   of meanders, you can get about a 10 percent increase in
  


 4   depth, because the water, as the water moves back and
  


 5   forth, you get lateral circulation, and that represents
  


 6   a loss in energy.
  


 7       Q.    Okay.  Is that not related to slope as much
  


 8   as it is the circulation of the water?
  


 9       A.    Well, meanders --
  


10       Q.    Because a meander, where you've got a pool,
  


11   it's deeper and slope is less.
  


12       A.    You could have very deep river with quite low
  


13   velocities that was meandering, and it probably would
  


14   have very, very minimal effect.  But the USGS, in that
  


15   sample that we looked at this morning, they have an
  


16   adjustment factor for channel roughness because of
  


17   meandering, and that's what was showing at the bottom
  


18   of that slide that Mark presented and was asking me
  


19   about.
  


20             So there's methods for selecting roughness
  


21   characteristics of channels, as published by the USGS,
  


22   and there's several of their publications that show the
  


23   effect of meanders on channel roughness.  So this is a
  


24   standard operating procedure, so to speak, for
  


25   hydraulic engineers doing, oh, FEMA calculations for,
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 1   you know, and all that kind of stuff.  So it's right
  


 2   there in several of their documents, you know, for
  


 3   determining Manning's roughness coefficient.
  


 4       Q.    In most cases in a pool system, the bed of
  


 5   the channel is either sand or clay; not -- it doesn't
  


 6   have boulders in it?
  


 7       A.    On the upper Verde, it can have anything in
  


 8   it, because --
  


 9       Q.    Upper Verde, okay.
  


10       A.    Yeah.  In the lower Verde, you don't have the
  


11   opportunity for boulders coming off the side slopes and
  


12   going in the channel.
  


13             In the deep pools in the lower Verde -- well,
  


14   all through the Verde, when you have deep pools,
  


15   sediment does accumulate in there and then is flushed
  


16   out by floods.
  


17       Q.    Right.
  


18       A.    The bottom of the channel material would
  


19   depend on where we're talking about.  Down below the
  


20   Bartlett Dam area, there's areas in there where
  


21   bedrock's hundreds of feet deep.  So it would be sand.
  


22       Q.    Okay.  Some question occurred from
  


23   Mr. McGinnis regarding sandbars during the 1911 surveys
  


24   that were conducted?
  


25       A.    Yeah.
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 1       Q.    The question was, in my mind, were the
  


 2   sandbars at the surface or were the sandbars
  


 3   underwater?
  


 4       A.    They could be either place.  You get sandbars
  


 5   in a river like the Verde, you're going to get places
  


 6   where you're going to have, you know, some sandbars.
  


 7       Q.    We were talking about the lower Verde, in the
  


 8   area around Fort McDowell.
  


 9       A.    Okay, because I have trouble actually getting
  


10   very definitive about that area because of the effects
  


11   of the dams.  So I've never seen it, you know, under
  


12   conditions that are anywhere near natural.
  


13       Q.    Well, in 1911, when the surveys were run,
  


14   that was shortly after the dam.
  


15       A.    No, it was --
  


16       Q.    And it would have been Roosevelt Dam, not
  


17   Bartlett.
  


18       A.    Yeah, so there was nothing of consequence
  


19   there other than a couple of railroad dams up near
  


20   Seligman and Ash Fork.  These were built by the
  


21   railroad there before that time, but...
  


22       Q.    Right.
  


23       A.    So that effect at that time of human effect
  


24   would be, you know, relatively small relative to the
  


25   presence of Horseshoe and Bartlett.
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 1       Q.    Well, some of the surveys that I've looked at
  


 2   along section lines seems to indicate the depth of
  


 3   water in one side of the channel may have been 6 feet.
  


 4   Then you raised up on a sandbar, but not above water.
  


 5   It's below water.
  


 6       A.    Right.
  


 7       Q.    And then you go back down into another
  


 8   channel.  And, again, I'm not certain about the date
  


 9   when that survey was actually run.
  


10       A.    Yeah.
  


11       Q.    But it seemed to me that, yeah, there were
  


12   sandbars, but the sandbars were below water, not above
  


13   water.
  


14       A.    I think I -- well, based on what I know about
  


15   sandbars, if they're below water, I might expect to see
  


16   one above water once in a while.
  


17       Q.    Well, once in a while, I would agree with
  


18   you.
  


19       A.    Yeah.  But there's a fundamental process
  


20   that's occurring there, though; is that there's quite a
  


21   bit of sediment fines that come out of the Verde, and
  


22   if you have deep pools during low water, they're going
  


23   to fill with this, you know, and then they could create
  


24   what you call a sandbar under the water there.  There
  


25   would be -- as the flow enters a big pool, you would
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 1   expect the sand to be depositing out and possibly
  


 2   create a submerged bar, and then a flood will come
  


 3   along and take it out.
  


 4       Q.    Well, looking at the cross-sectional data in
  


 5   that particular area in this one survey, pursuant to
  


 6   the records that were written with regard to the depth
  


 7   of water in the channel, the channel itself was
  


 8   extremely wide, and in the process the --
  


 9       A.    You have sandbars.
  


10       Q.    Sandbars existed, but they were not above
  


11   water.  They were still below water.  And you would
  


12   expect that to happen if you assume that the flow was
  


13   somewhat high at that particular point in time.  But --
  


14       A.    I would expect it, like I just described, I
  


15   would expect it during low too, you know, like when you
  


16   think about the processes that you can see in areas
  


17   where it's a little clearer than the lower Verde area
  


18   there, but you go in the upper part and you can see
  


19   these, where it's depositing under there, and then it
  


20   will flush out.
  


21                  COMMISSIONER ALLEN:  I think that's all
  


22   I had, Mr. Chairman.
  


23                  CHAIRMAN NOBLE:  Thank you.  Do you have
  


24   any questions, Jim?
  


25                  COMMISSIONER HORTON:  No, I don't.
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 1                  CHAIRMAN NOBLE:  Does anyone else have
  


 2   any questions of Win?
  


 3                  Mr. Hood.  Well, welcome back, Mr. Hood.
  


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


 5
  


 6                     CROSS-EXAMINATION
  


 7   BY MR. HOOD:
  


 8       Q.    Just a very few, and these relate to the
  


 9   Appendix No. 2, the second addendum, I should say, that
  


10   was issued this month.  Mr. Hjalmarson, do you have
  


11   that with you?
  


12       A.    The second addendum?
  


13       Q.    Correct, dated February 5, 2015.
  


14       A.    Yes, I do.
  


15       Q.    Great.
  


16             And the first question I have actually
  


17   relates to that date.  The front page, it says
  


18   February 5, 2015, and if we cross-reference Page 95 of
  


19   that addendum, there's some e-mails that you excerpt
  


20   that are dated February 10th.
  


21       A.    Yeah, those were added after I thought the
  


22   report was done.  So I apologize for that difference,
  


23   but that's -- that information, well, I've been trying
  


24   to get ahold of that guy, and he finally got himself
  


25   out of the Grand Canyon and out of some survival
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 1   studies or training that he was going through, so...
  


 2       Q.    And the individual you're referring to is
  


 3   Robert Ross; is that correct?
  


 4       A.    That's correct.
  


 5       Q.    And in your addendum, your second addendum,
  


 6   you have some criticisms about Mr. Burtell's reliance
  


 7   on some work that Mr. Ross has done; is that correct?
  


 8       A.    Yeah, and so did Mr. Ross.
  


 9       Q.    Let me ask you.  You excerpt this e-mail
  


10   exchange with Mr. Ross.  How many e-mails did you send
  


11   to Mr. Ross, and how many did you receive back from
  


12   him?
  


13       A.    I'm going to leave that to Joy.  She has a
  


14   copy of the correspondence.  I promised --
  


15                  MS. HERR-CARDILLO:  No, I don't.  Go
  


16   ahead and answer.  I don't have copies of those
  


17   e-mails.
  


18                  THE WITNESS:  Oh, you don't have that?
  


19                  MS. HERR-CARDILLO:  No.
  


20                  THE WITNESS:  Oh.  Okay, well, I'll
  


21   answer for myself then.
  


22                  There were two sets of correspondence
  


23   with Mr. Ross.  One set was before February 5th, and I
  


24   forget the date, and I was unable to get ahold of him,
  


25   and then he said he would respond, and he didn't.  So I
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 1   got ahold of him on the second set, and I published the
  


 2   last question I asked him and his final response.  At
  


 3   that point there was maybe -- I think there was over a
  


 4   dozen exchanges, 13 or 14.  I promised him that would
  


 5   be private.
  


 6   BY MR. HOOD:
  


 7       Q.    So you've not revealed the rest of those
  


 8   communications in your addendum anywhere?
  


 9       A.    You would have to go -- I wouldn't release
  


10   that.  I will --
  


11       Q.    My question was you haven't, you haven't
  


12   included those in any of your hundreds and hundreds of
  


13   pages of materials; you've held those e-mails back?
  


14       A.    Those are between Mr. Ross and myself.  I
  


15   promised him I wouldn't.
  


16       Q.    So what you've excerpted here is just the
  


17   last e-mail you got from Mr. Ross, or were there
  


18   subsequent e-mails after this, after that one?
  


19       A.    That's the end of it.  Then he went down -- I
  


20   think he went down to the bottom of the Grand Canyon
  


21   and disappeared off the radar.  That's the last two
  


22   messages between us that occurred during a 24-hour
  


23   period where he -- where we had an exchange where we
  


24   discussed the errors he had made.
  


25       Q.    And, again, referring to Page 95.  Do you
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 1   have Page 95 in front of you, Mr. Hjalmarson?
  


 2       A.    Yes.
  


 3       Q.    Okay.  This is -- is this a -- did you
  


 4   basically copy and paste portions of that exchange into
  


 5   this document?
  


 6       A.    That's the last two messages that are copied
  


 7   directly from my e-mail.
  


 8       Q.    So there's -- this is part of a longer
  


 9   communication that's not included; is that right?
  


10       A.    That's the end of a communication.  There's
  


11   been no communication after that, but there's
  


12   considerable communication before that.
  


13       Q.    And you're not willing to disclose that to
  


14   us; do I understand you correctly?
  


15       A.    Yeah, well, I can elaborate on that, as long
  


16   as you have that open, if you don't mind.  I can tell
  


17   you the nature of that conversation.  I can do that.
  


18       Q.    My question was --
  


19       A.    I can do that with one figure there.
  


20       Q.    My question was, if I understood you
  


21   correctly from two minutes ago, you're not willing to
  


22   give us the rest of those communications?
  


23       A.    I promised Mr. Ross that this would be
  


24   private.
  


25       Q.    Did he ask you to make sure they were
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 1   private, or was that your --
  


 2       A.    He said -- you can read what he said right
  


 3   there.
  


 4       Q.    I don't see where he's asking you to keep any
  


 5   of this private.
  


 6       A.    He said "You may show --"
  


 7       Q.    Sounds to me like you're just not willing to
  


 8   share the totality of your communications,
  


 9   Mr. Hjalmarson.
  


10       A.    No, he says "You may quote me as such."
  


11       Q.    Where does it say I don't want you sharing
  


12   any of our prior e-mails leading up to this
  


13   communication?  Where does it say that?
  


14       A.    When he says "You can quote me like this," it
  


15   tells me that that's what he means.  I'm not going to
  


16   show it.  I'm not going to present anything else where
  


17   I'm showing what -- you know, quoting him, so to speak.
  


18   No way.
  


19       Q.    So where he says "You may quote me as such"
  


20   and then he gives you a quotation, you interpreted that
  


21   to mean but don't give them any of the rest of the
  


22   stuff we've been talking about?
  


23       A.    That's right.  You're not going to get it
  


24   from me unless you get permission from him.
  


25       Q.    I just wanted to make it clear that you were


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







VERDE RIVER     VOLUME 6     02/18/2015 1384


  


 1   not willing to give that to us.
  


 2             Let's turn to Page 112.  A couple questions
  


 3   on the John Day.  You include some USGS discharge
  


 4   measurement summaries for the John Day on Pages 112 and
  


 5   117; is that correct?
  


 6       A.    This is page what?
  


 7       Q.    112 and 117.
  


 8       A.    All right.  I'm sorry.  Okay.
  


 9             Okay.  Go ahead again now.
  


10       Q.    Okay.  Starting on Page 112, this is a
  


11   discharge measurement summary for the John Day River in
  


12   Oregon; is that correct?
  


13       A.    That's right.
  


14       Q.    Okay.  And you chose a discharge measurement
  


15   summary for an occasion when the total discharge was
  


16   112.1769 cfs; is that right?
  


17       A.    Yes.
  


18       Q.    Do you have an opinion as to whether that is
  


19   reflective of the John Day's typical discharge in its
  


20   ordinary and natural condition?
  


21       A.    No, and it wasn't used for that.
  


22       Q.    I'm asking you if you have an opinion as to
  


23   whether that's reflective --
  


24       A.    No.
  


25       Q.    -- of the John Day's typical discharge in its
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 1   ordinary and natural -- you've got to let me finish.
  


 2       A.    No, no opinion.
  


 3       Q.    You have no --
  


 4             Isn't it true that 112 cfs would be a very,
  


 5   very low flow for the John Day?
  


 6       A.    I've published the monthly discharges on
  


 7   Pages -- for that particular site, on Pages 114, 115,
  


 8   and 116.  For example, in 2013 the monthly discharge
  


 9   for -- what was it?  The date's not here.  But the
  


10   monthly discharge for, looks like, September was 53.3,
  


11   the average for the month.  Does that answer your
  


12   question?
  


13       Q.    No, it doesn't.  My question was isn't
  


14   112 cfs total discharge for the John Day very low
  


15   relative to its typical flows?
  


16       A.    Very --
  


17       Q.    Very low relative to its typical flows in its
  


18   ordinary and natural condition?
  


19             We can look at that same graph or that same
  


20   chart you present on 114.  What percentage of the time
  


21   is the river at that location over 1,000 cfs?
  


22       A.    Yeah, I know what you're saying, yeah.  And
  


23   what we're looking at here, though, is not natural.
  


24   This is the gage.
  


25       Q.    Right.  That's exactly right.  It would have
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 1   been a lot higher in its natural condition before there
  


 2   were diversions; isn't that right?
  


 3       A.    Well, the adjustment for natural didn't go up
  


 4   to a very high discharge.  They did some adjustments to
  


 5   lower it, and when you really look at it, they didn't
  


 6   adjust it all that much.
  


 7       Q.    Didn't -- and we don't need to go back to the
  


 8   court opinion, but we did this in December and
  


 9   Mr. McGinnis touched on it with you again today.  The
  


10   Court found that during the summer months the discharge
  


11   would have been double in its natural condition, at
  


12   least; isn't that right?
  


13       A.    Yeah, double, you could double 30 or 40 cfs,
  


14   yeah.
  


15       Q.    And so the same thing on Page 117.  196.6468
  


16   for that location on the John Day River, you're not
  


17   including that here as indicative of the typical flows
  


18   for the John Day River in its ordinary and natural
  


19   condition; is that right?
  


20       A.    The use of that cross-section data that I
  


21   obtained that we're looking at was simply to define a
  


22   cross-section at the -- where the USGS makes wading
  


23   measurements.  It's not a deep pool.  It's not a
  


24   riffle.  It's what Hyra calls a transition zone.  It's
  


25   where the flow is relatively uniformly distributed
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 1   across the channel, because that's why they make their
  


 2   current meter measurements there.  It's not so deep you
  


 3   can't wade it.  And so what I did was plot the
  


 4   cross-section for the river, and you can see that plot
  


 5   on Page 107.
  


 6       Q.    And I appreciate that explanation,
  


 7   Mr. Hjalmarson.
  


 8       A.    And on Page 104.
  


 9       Q.    My question is a lot more straight-forward.
  


10       A.    And that's the use of that cross-section,
  


11   period.
  


12       Q.    So this 196 cfs is not meant to be
  


13   indicative -- I think it's a yes-or-no question,
  


14   Mr. Hjalmarson.  It's not meant to say this is what the
  


15   John Day looked like in its ordinary and natural
  


16   condition, true?
  


17       A.    Oh, that's -- what you -- it is not
  


18   representative of the natural and ordinary, that's
  


19   true.
  


20       Q.    In your second addendum that you submitted in
  


21   February, you spent a number of pages addresses
  


22   Mr. Burtell's report in this case; is that right?
  


23       A.    You asked me my opinion of it, so I thought
  


24   I'd give it to you, and, yes, that's right.
  


25       Q.    And the -- do you remember when you received
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 1   Mr. Burtell's report?
  


 2             And for the record, Mr. Burtell's Verde River
  


 3   declaration is X009.  It's Freeport 1, and it was
  


 4   submitted on September 18th, 2014.
  


 5       A.    Yeah, I downloaded it as soon as it appeared
  


 6   on the site.
  


 7       Q.    Okay.  So you had it in hand well before you
  


 8   and I had a chance to talk in December?
  


 9       A.    As I told you when you and I were talking, I
  


10   had read through it, but I had no opinion.  It just --
  


11   I told you it smelled a little.
  


12       Q.    So it wasn't until after you provided your
  


13   testimony in December that you decided to dig into the
  


14   report and develop some opinions; is that a fair
  


15   summary?
  


16       A.    You asked me so many times that the answer to
  


17   that is yes.  You started making me suspicious.  I
  


18   think you asked me four or five times what I thought of
  


19   it, and I thought I think I'll take a look at it and
  


20   see what I really think of it, and I did, and there it
  


21   is.
  


22       Q.    How would you characterize the similarity or
  


23   dissimilarity of Mr. Burtell's calculated discharges
  


24   and depths compared to yours, in general terms?
  


25       A.    You mean his final results, without
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 1   considering the quality of it, just the numbers?  We're
  


 2   back to math now and not --
  


 3       Q.    I'm asking you -- just answer my question,
  


 4   okay.  My question is very simple.  You have put
  


 5   forward some depths and some discharges.  Mr. Burtell
  


 6   has put forward some depths and some discharges.  How
  


 7   do they compare, in general terms?
  


 8       A.    Down in the lower part, his are ridiculously
  


 9   high.
  


10       Q.    His are a lot higher than yours in some
  


11   instances, aren't they?
  


12       A.    Yeah, higher than anything I've ever seen.
  


13       Q.    And, in fact, the only place in which your
  


14   depths are higher is in the upper reach of the Verde;
  


15   isn't that right?
  


16       A.    That's true.
  


17       Q.    Okay.  And that's a function of your
  


18   calculations based on 8,000 acre-feet -- sorry,
  


19   8,000 acres, irrigated acres, above the headwaters that
  


20   you have now reduced down to 7,000; isn't that right?
  


21       A.    That's right.
  


22                  MR. HOOD:  Okay.  That's all I have.
  


23   Thank you, Mr. Chairman.
  


24                  CHAIRMAN NOBLE:  Thank you.
  


25                  Is there anyone else that would like to
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 1   ask Mr. Hjalmarson questions?
  


 2                  MS. HERR-CARDILLO:  I'm planning to do
  


 3   some redirect, if that's allowed.
  


 4                  CHAIRMAN NOBLE:  Sure.
  


 5                  (A recess was taken from 2:18 p.m. to
  


 6   2:37 p.m.)
  


 7                  CHAIRMAN NOBLE:  We're back on the
  


 8   record.
  


 9
  


10                    REDIRECT EXAMINATION
  


11   BY MS. HERR-CARDILLO:
  


12       Q.    Okay.  Mr. Hjalmarson, I would like to start
  


13   the redirect kind of picking up where we left off with
  


14   Mr. Hood's last question to you regarding the
  


15   calculations based on the cultivated acreage.
  


16             Just to be clear, you used the cultivated
  


17   acreage for just one of your methods for calculating
  


18   the flow, correct?
  


19       A.    That's correct.
  


20       Q.    Okay.  And you also calculated using another
  


21   method, correct?
  


22       A.    That's correct.
  


23       Q.    Okay.  And, in fact, in addition to using the
  


24   two methodologies and comparing those two
  


25   methodologies, you've also done some other
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 1   cross-checking of your calculations, correct?
  


 2       A.    That's correct.
  


 3       Q.    Okay.  And if you could just explain to the
  


 4   Commission kind of where you've done that
  


 5   cross-checking.
  


 6       A.    Okay.  First of all, Methods 1 and Methods 2
  


 7   agree very closely.  The first check is in the second
  


 8   addendum, and it's displayed up here.
  


 9       Q.    And just so I can make the record clear, the
  


10   second addendum is Exhibit No. X059, which was
  


11   submitted last week.  So, go ahead.
  


12       A.    And on Page 68 of that second addendum is the
  


13   discussion of several -- of six different items that I
  


14   have brought up in regard to a USGS study of the Verde
  


15   Valley itself, in other words, the middle Verde.  And
  


16   that study is described in USGS Bulletin 1177 by two
  


17   guys, Twenter and Metzger, and it's considered by many
  


18   hydrologists and groundwater people as a classic
  


19   document.  It's beautiful work.
  


20       Q.    Sorry to interrupt, but just this page that
  


21   you're showing on the screen right here is Page 68, but
  


22   it actually is the third page under what you have
  


23   called Supplement 6 in the second addendum, correct?
  


24       A.    Yes, ma'am.
  


25       Q.    So a full description of this comparison of
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 1   the two methodologies against this study is found in
  


 2   Supplement 6?
  


 3       A.    Yes.
  


 4       Q.    Okay.  Go ahead.
  


 5       A.    And this is a discussion where I point out
  


 6   that these guys note that the discharge from the Verde
  


 7   Valley, and I think they referred to it as a virgin
  


 8   flow, was 465 cfs; and at that time the effects of deep
  


 9   well pumping and so forth were minimal.  So that's why
  


10   they said this is the virgin or natural condition for
  


11   the Verde Valley itself.
  


12             Now, using my Methods 1 and 2, I determined
  


13   that 28 cfs was missing from the Verde, and that
  


14   discharge would have flowed into the Verde Valley.  So
  


15   I simply added that 28 cfs to there 465, and I get --
  


16   my eyes are a little bad, but I get 493.
  


17             Now, using my natural flow method of adding
  


18   100 cfs from Camp Verde on down to the mouth, I add
  


19   100 cfs to create the natural flow.  Using that number
  


20   where I added the 100, that number is 494.  There's
  


21   only 1 cfs difference between this method and the
  


22   method that uses the Bureau of Reclamation 52 report.
  


23             Now, I would call that pretty darn close.
  


24   And this method is totally independent of the Bureau
  


25   study or anything else.  This is an independent check,
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 1   and all it uses is my estimate of 28 cfs.  Add it to
  


 2   it, bam.
  


 3       Q.    Okay, so that was one check.
  


 4             If you want to go on to the next, and this
  


 5   page comes from your addendum.  Not the second
  


 6   addendum, but the first addendum.  It's hard to keep
  


 7   track, I know.
  


 8                  MR. HOOD:  Agreed.
  


 9   BY MS. HERR-CARDILLO:
  


10       Q.    But they're all labeled and numbered, and
  


11   this is Page 60 from your addendum.  So go ahead and
  


12   explain it.
  


13       A.    Okay.  This is a more modern number of man --
  


14   or reductions in flow of the Verde as a result of human
  


15   activities.  And this is the report here, the Blasch
  


16   and others report, and it's Scientific Investigations
  


17   Report 2005-6198 [sic].  And this is an excerpt from
  


18   that.
  


19             And they say the average water use, and
  


20   that's by man, for the Big Chino is 1,200 -- or 12,000
  


21   acre-feet; Little Chino, 13,000; and the middle Verde,
  


22   the Verde Valley, 47,000.
  


23             Well first off, just simply add those up.  It
  


24   comes to 72,000 acre-feet.  Divide that by 725, and
  


25   what do you get, folks?  You get 100 cfs human
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 1   influence, exactly what the Bureau came up with in the
  


 2   1952 report.  It's still there.  Granted this is
  


 3   modern, this is modern hydrology and modern conditions,
  


 4   but I think it's an interesting check.  I consider it a
  


 5   check on Methods 1 and 2.
  


 6             The water use on the upper area is 12,000
  


 7   plus 13.  That's 25,000.  And that agrees very closely
  


 8   with my estimates.  So this ties into all this historic
  


 9   work, you know, my -- it ties in real well with the
  


10   natural conditions I've been estimating.  Okay?
  


11       Q.    Okay.  And then the third check?
  


12       A.    And the third check isn't quite as sound, but
  


13   this is a rainfall runoff relation for the Verde.
  


14       Q.    And, again, this is found in your second
  


15   addendum.  It's under Supplement 8, and what you've got
  


16   up here is actually Page --
  


17       A.    Page 99.
  


18       Q.    99?  I think, actually -- yes.  Sorry.  I'll
  


19   just stay out of it.  Go ahead.  You're doing fine.
  


20       A.    I show all the data in my report.  In other
  


21   words, I show all the mean annual runoff data and the
  


22   average annual rainfall in my report.  Those are the
  


23   data that were used for this.
  


24             The precipitation data correspond to what
  


25   NOAA calls their North Central region of Arizona.
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 1   Within that region are roughly a half a dozen rain
  


 2   gages; Jerome, I think they even used Flag or a partial
  


 3   effect of Flag.  It's outside the watershed just a
  


 4   little bit.  But, anyway, it's an average of the
  


 5   precipitation records at several of the gages there.
  


 6   So it represents an average rainfall for the watershed
  


 7   or the upper watershed.
  


 8             So, anyway, you take that mean annual precip
  


 9   and run it through the relation, and you get an average
  


10   annual runoff that's real close to the Bureau of
  


11   Reclamation runoff.  So it's within -- I'm having
  


12   trouble reading it.  That's why I'm not --
  


13       Q.    We can probably --
  


14       A.    763, is it, versus 751 for the Bureau.
  


15   That's a pretty close check.
  


16             Just as a point of interest, there's a lot of
  


17   hydrology shown in this relation, and this is on
  


18   Page 106 of the second addendum.
  


19       Q.    I think that's 100.  Yeah, that's 100.
  


20       A.    Oh, is it 100?
  


21       Q.    Yes.
  


22       A.    Oh, okay.  I'm sorry, 100.
  


23             This is a plot of the winter precipitation
  


24   versus the runoff.  It has a very large coefficient of
  


25   regression.  This is -- when you consider hydrologic
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 1   relationships, this is a pretty good one.  It shows
  


 2   that the winter precipitation strongly influences the
  


 3   total runoff.
  


 4             You can read some things here that are
  


 5   interesting.  You can see how it flattens out as the
  


 6   precip gets lower.  And what this is indicative of are
  


 7   the large springs, like Fossil Creek springs, the
  


 8   headwater springs on the Verde up near Paulden, and so
  


 9   forth.  And it shows that it doesn't matter how low the
  


10   precipitation gets, you still have a base flow in here.
  


11   And this little line on the bottom is the Q90 line that
  


12   I'm using for this big of a location.  And this is a
  


13   relationship for the mouth of the Verde River.
  


14             So I just -- I thought that was very
  


15   interesting, a much better relationship than I would
  


16   expect.
  


17       Q.    So doing these cross-checks against these
  


18   other scientific studies gives you confidence in your
  


19   analysis?
  


20       A.    I have a lot of confidence in the estimates
  


21   I've made of the natural flow.
  


22       Q.    Mr. McGinnis asked you a number of questions
  


23   about your decision to use 3.15 for the consumptive
  


24   use, and he showed you this chart.  What was -- if you
  


25   could just clarify your basis for using the 3.15
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 1   figure.
  


 2       A.    Well, my basis is it's an average figure for
  


 3   crops in an area that the USGS studied where they use
  


 4   the same figure.  So I simply used what they used, and
  


 5   I used it as an average because back in the 1870s and
  


 6   so forth, I really didn't know what crops were out
  


 7   there.  I do know there were some corn, there were some
  


 8   beans.  There was also documentation on meadowland and
  


 9   so forth.
  


10             So in the absence of any specific
  


11   information, I thought it wise to let's just use an
  


12   average figure.  The USGS used it.  And that's it.
  


13       Q.    And the ADWR calculations, do you see a
  


14   problem with those?
  


15       A.    Those are for specific conditions that were
  


16   out there at the time.  So they knew -- they had more
  


17   information that led them to use methodology other than
  


18   the average.  They knew more specific information about
  


19   what was going on there.  Therefore, they were
  


20   justified in using something that you might consider
  


21   better than using the average of 3.15.
  


22       Q.    And what was the time frame for the ADWR
  


23   calculations?
  


24       A.    What was what?
  


25       Q.    The time frame.
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 1       A.    It's recent.  Oh, February -- wait a minute.
  


 2   It's not listed on here, but it's a recent.  What is
  


 3   that, a 2001?
  


 4       Q.    I think it was a 2000 study.
  


 5       A.    2012?
  


 6       Q.    2000.
  


 7       A.    2000.
  


 8       Q.    Wasn't the date on it 2000?
  


 9       A.    It's 2000, okay.
  


10       Q.    And then just one more follow-up.  Well,
  


11   there's going to be more than one more follow-up,
  


12   but...
  


13             Mr. McGinnis had you read from Exhibit X057.
  


14   On Page 3-30 there is a discussion of the maximum
  


15   number of potential acres.  Do you recall reading that?
  


16       A.    Oh, yes.  The 1,620?
  


17       Q.    Correct.
  


18             And that's a significantly different number
  


19   than what you used in your calculations, correct?
  


20       A.    Yes.
  


21       Q.    And does that surprise you?
  


22       A.    No.  There's -- what is there?  Over a
  


23   hundred-year span between these numbers.  You know,
  


24   things change.
  


25       Q.    And, in fact, in that particular paragraph,
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 1   doesn't it mention the fact that there's been a modern
  


 2   trend toward cultivated lands?
  


 3       A.    It could be, yes.  It's possible.
  


 4       Q.    Take a minute and read it.
  


 5             Sorry, we're going to have to share the
  


 6   exhibit.  What I'm trying to direct your attention to
  


 7   is that there's irrigated farmland having been removed.
  


 8       A.    Oh, I'm sorry.
  


 9             Yes, there's a comment here, yeah, "Over the
  


10   last five years approximately 300 acres of historically
  


11   irrigated farmland has been removed from farming for
  


12   development purposes.  This is a common trend occurring
  


13   throughout the entire study area."
  


14       Q.    Okay.  So that 1,600 acres is referring to
  


15   under current conditions, as opposed to historically
  


16   cultivated land?
  


17       A.    Yes.
  


18       Q.    Okay.  All right, you can give that back to
  


19   me.
  


20             If you could take a minute and bring up your
  


21   second addendum.
  


22       A.    Okay.  Where do you want to --
  


23       Q.    Just go ahead and open it up in full screen,
  


24   or whatever that's called.  Full screen mode, yeah.
  


25             Okay.  Before we get to that, I just want to
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 1   ask you a couple more general questions following up on
  


 2   Mr. McGinnis's questions.
  


 3             Can you clarify for the Commission why you
  


 4   spent more time on the upper Verde?
  


 5       A.    Well, it's the source water area, and I
  


 6   devoted a tremendous amount of time to the four
  


 7   sub-basins up there, the Big Chino, Williamson Valley,
  


 8   and so forth.  I spent a lot of time looking at the
  


 9   original land surveys and so forth.  And so it's
  


10   almost, in a way, it's kind of a common sense thing.
  


11   This is where all the water is originating, and so in a
  


12   sense, I'm studying the whole river when I'm defining
  


13   what's going on up there.  But because of the
  


14   complexity of the headwater area, I had to -- I spent
  


15   quite a bit of time up there.
  


16       Q.    But the analysis of the upper Verde is
  


17   directly applicable to your analysis of the lower
  


18   Verde?
  


19       A.    You bet.  It's part of the watershed.  So the
  


20   time spent up there is really defining a lot of what's
  


21   going on down below.
  


22       Q.    Okay.  And one other thing that came up in
  


23   the questions from Mr. McGinnis was the use of mean
  


24   depths --
  


25       A.    Oh.
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 1       Q.    -- as opposed to maximum depths.  If you
  


 2   could clarify what you meant when you were dismissive
  


 3   of mean depths.
  


 4       A.    Yeah, I think I said worthless.
  


 5             And I'm not talking about a mean depth in the
  


 6   main channel itself.  In other words, I'm not talking
  


 7   about a subdivided channel, which the Fish and Wildlife
  


 8   Service uses and the Hyra method uses.  But I'm talking
  


 9   about the entire channel, like is being used by some
  


10   people involved in this issue, where you have a main
  


11   channel and then you have an overflow area that could
  


12   be a panhandle ten times as wide as the main channel,
  


13   with a very shallow depth on it.  And if you compute
  


14   the mean depth for that condition, it doesn't represent
  


15   anything, really, that's going on in the main channel.
  


16   Therefore, to me, if you're evaluating navigability,
  


17   it's worthless.
  


18       Q.    Because it overstates or understates the
  


19   depth?
  


20       A.    Grossly understates the depth you're
  


21   interested in.
  


22             Now, if you're going to get a mean depth for
  


23   just the main channel, then it has some meaning.  It
  


24   has a very useful meaning, as a matter of fact,
  


25   depending on what you're representing with it.
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 1       Q.    Mr. McGinnis also asked you some questions
  


 2   about whether you had done any, I think it was,
  


 3   observations on obstructions or analysis of
  


 4   obstructions; and you talked about your own experience,
  


 5   your visually observing the river.
  


 6             Explain to the Commission or share with the
  


 7   Commission your experience on the Verde River.
  


 8       A.    Well, starting at Sullivan Lake, during World
  


 9   War II my father was overseas.  My mother used to take
  


10   us swimming in Sullivan Lake.
  


11       Q.    So you can condense it a little bit.  You
  


12   don't need to --
  


13                  CHAIRMAN NOBLE:  When I turned 16?
  


14   Yeah.
  


15                  THE WITNESS:  Oh, you don't want me to
  


16   work up day by day?
  


17   BY MS. HERR-CARDILLO:
  


18       Q.    Just give them an idea of how much time you
  


19   spent, literally, on the river.
  


20       A.    Okay.  Over my lifetime, when you combine
  


21   recreation with work, it's a few thousand hours that
  


22   I've been on the Verde River; and I've been on it, you
  


23   know, up above, in it, you know, walking along it.
  


24   I've been all over it.  So...
  


25       Q.    And you've boated it?
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 1       A.    I've boated it.  I built a boat in high
  


 2   school.  I put plywood, marine plywood boat, and my
  


 3   brothers and I used to go fishing with that.  We did
  


 4   not go over Verde Falls in it.
  


 5       Q.    Okay.  Now, just for the benefit of the
  


 6   Commissioners, who may not have seen this second
  


 7   supplement or second addendum, to keep our terminology
  


 8   straight, at the beginning of this document you have
  


 9   broken down the error that you described in response to
  


10   some questions from Mr. McGinnis, correct?
  


11       A.    Yes.
  


12       Q.    It's corrigendum, corrigendum --
  


13       A.    Yeah.  Yeah, corrigendum.
  


14       Q.    Corrigendum.  That was a new term for me,
  


15   but...
  


16             So I don't think we need to spend any more
  


17   time on it, unless you had something to add.  I just
  


18   wanted to make its location in the record clear to the
  


19   Commissioners who might want to look as it closely.
  


20       A.    Okay.
  


21       Q.    If we can just move through -- I'll try to
  


22   move through quickly, but I just want to move through
  


23   this second addendum.  So if you could go to the first
  


24   supplement.
  


25       A.    Okay, the first one was a debt I owed
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 1   Mr. Hood.
  


 2       Q.    Keep moving.  You're not on it yet.
  


 3       A.    Oh, oh, I'm sorry.
  


 4       Q.    There we go.  Okay.
  


 5       A.    Yeah.  That's the one I -- actually, there
  


 6   was a reference at the bottom of that page I didn't see
  


 7   when Mr. Hood was asking me for a clear reference.  So,
  


 8   anyway, the bottom there is a clear reference to what
  


 9   he seemed to want.
  


10       Q.    Okay.  So this was an explanation that you
  


11   provided in response to some questioning from Mr. Hood.
  


12   And just to be clear, the information actually was in
  


13   the original report in a footnote that you just
  


14   overlooked at the time of your testimony?
  


15       A.    I felt there was enough information to
  


16   satisfy his concern.  However, the best -- I think a
  


17   better reference is the one at the bottom that I
  


18   included there.
  


19       Q.    Okay.
  


20                  MR. BREEDLOVE:  Joy, just, I'm sorry, to
  


21   interrupt, just for the record, the exhibit number?
  


22                  MS. HERR-CARDILLO:  X059.
  


23                  MR. BREEDLOVE:  X059, thank you.
  


24                  MS. HERR-CARDILLO:  Okay.
  


25                  MR. BREEDLOVE:  For the second
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 1   amended -- I mean --
  


 2                  MS. HERR-CARDILLO:  Second addendum.
  


 3                  MR. BREEDLOVE:  Second addendum, thank
  


 4   you.
  


 5                  THE WITNESS:  On this response to him,
  


 6   in the middle of this page, you'll see a reference to
  


 7   the East Verde River.  And shall I mention that?
  


 8   BY MS. HERR-CARDILLO:
  


 9       Q.    Go ahead, briefly.
  


10       A.    Okay, this is the East Verde.  This points
  


11   out that the East Verde River brings water in from West
  


12   Clear Creek, and just to be very conservative, I did
  


13   not include that in my determination of the 100 cfs
  


14   human effect.  If I included that in there, it would
  


15   start approaching 110 cfs.  So there I covered my butt
  


16   again.  Sorry for that terminology.
  


17       Q.    Yeah, that's scientific terminology, you
  


18   know.
  


19       A.    But everybody understands that.  Okay.
  


20       Q.    So moving on to Supplement 2, and why did you
  


21   include this supplement?
  


22       A.    The what?  Why did I?
  


23       Q.    Yeah.  This supplement deals with the Hyra
  


24   method?
  


25       A.    This further describes the Hyra method.
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 1   There seemed to be some confusion if I was using the
  


 2   incremental Hyra method or the single section Hyra
  


 3   method.  And, anyway, I was using the incremental.  If
  


 4   you know anything about the Hyra method, the plot, this
  


 5   plot right here of depth versus velocity, that is the
  


 6   incremental -- part of the incremental method of the
  


 7   Hyra method.  So I've been using that on the Santa
  


 8   Cruz, the San Pedro, the lower Gila and here.
  


 9       Q.    And there's been some discussion of thalweg?
  


10   Can you --
  


11       A.    Thalweg?
  


12       Q.    Yeah, thalweg.
  


13             Can you define thalweg and explain kind of
  


14   what it is and how it is used to assess navigability?
  


15       A.    It's a longitudinal line connecting points of
  


16   minimum bed elevation along a river, or relating that
  


17   to navigability, the thalweg depth is the vertical
  


18   distance from the lowest point of the channel section,
  


19   a section across the channel, to the water surface
  


20   elevation.  In other words, it's the maximum depth.
  


21       Q.    Okay.  We have some additional exhibits here.
  


22                  DIRECTOR MEHNERT:  Are these new
  


23   exhibits?
  


24                  MS. HERR-CARDILLO:  They are new.
  


25                  DIRECTOR MEHNERT:  Are there two of
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 1   them?
  


 2                  MS. HERR-CARDILLO:  There's two.
  


 3   BY MS. HERR-CARDILLO:
  


 4       Q.    Okay, before we get to the exhibits that I
  


 5   just passed out, go ahead and explain that diagram.
  


 6   And that's on Page 11, is it?
  


 7       A.    Yeah, Page 11 of Supplement 2.
  


 8       Q.    Second addendum.
  


 9       A.    Or, excuse me, second addendum.  I'm sorry.
  


10       Q.    That's okay.
  


11       A.    Okay.
  


12       Q.    I have to have some function here.
  


13       A.    This demonstrates a hydraulic computational
  


14   procedure for the Hyra method.  One of the main
  


15   advantages of the Hyra method is it uses subareas of a
  


16   channel cross-section, and it has a computer program
  


17   that will compute subarea characteristics.
  


18             So if you wanted to use that computer program
  


19   and you were interested in what I'm interested in, and
  


20   that is the width of channel corresponding to the
  


21   thalweg locations or the point of maximum depth, and if
  


22   you're interested in what's going on there, it will
  


23   actually compute it for you.
  


24             I just manually separated it from -- I didn't
  


25   bother computing it because I was only dealing with one
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 1   area.  So it was real easy just to separate it out.
  


 2             And like you see in this computation, the
  


 3   thalweg depth is used for the depth for that subarea.
  


 4   So that's exactly what I did.  So this shows the
  


 5   subdivision, which I used, and all I did was use the
  


 6   only subdivided area associated with the thalweg.
  


 7   That's all I needed.
  


 8       Q.    And is that standard practice in hydrology,
  


 9   in evaluating?
  


10       A.    Subdividing cross-sections certainly is, yes.
  


11   I've used it for 50 years.
  


12       Q.    And if you could take a look at Exhibit X062,
  


13   "Hydraulic Simulation in Instream Flow Studies:  Theory
  


14   and Techniques," and what is the significance of this
  


15   document?
  


16       A.    It's related to what I just said.  This is a
  


17   computer program used by the Fish and Wildlife Service,
  


18   and it's associated with the Hyra method.  And on
  


19   Page 123, down at the center paragraph, at the last
  


20   sentence, it says the program outputs include up to 9
  


21   cross-section subdivisions.
  


22             So, in other words, it's subdividing.  It's
  


23   not computing average conditions for the cross-section.
  


24   It's computing specific conditions for the
  


25   cross-section.
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 1       Q.    Including thalweg?
  


 2       A.    Yes.  It uses the thalweg in its computation.
  


 3       Q.    Okay.
  


 4       A.    Now, it will compute the hydraulic radius for
  


 5   each subarea, and that's approximately the mean depth
  


 6   for the subarea, not for the cross-section.  So it does
  


 7   do that.  It says that in Item 7 there.  Okay?
  


 8       Q.    Okay.  And then the next exhibit that we just
  


 9   passed out, the "Criteria for the Depths of Dredged
  


10   Navigational Channels," what is that?
  


11       A.    Yeah, this is criteria, yeah, for the depths
  


12   of dredged navigational channels, and this is from the
  


13   National Research Council.  I know something about
  


14   that.  I was on one of their committees for two years
  


15   studying alluvial fan flooding for FEMA.  But, anyway,
  


16   so I understand what's going on here.  These are people
  


17   that they bring together that know something about the
  


18   subject, and they talk it over, analyze it and so
  


19   forth, and produce a report.
  


20             In this case, in regard to navigation, on
  


21   Page B-5, down near the bottom there's a couple of
  


22   things that are kind of interesting.  The paragraph
  


23   that starts with "Channel width," it's the second one
  


24   from the bottom, it says "While channel width and
  


25   channel depth are factors of equal significance insofar
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 1   as cross sectional area is concerned, it appears that
  


 2   inadequate depths are much more hazardous than
  


 3   inadequate widths."
  


 4             In other words, channel depth is pretty darn
  


 5   important, and that's exactly what I've been talking
  


 6   about.
  


 7             On channel alignment, they say, and this is
  


 8   the start of the next paragraph, "Channels should be
  


 9   located as closely to the alignment of the thalweg as
  


10   practicable."
  


11             Okay.
  


12       Q.    Great.  Okay, let's move on to Supplement 3
  


13   of the second addendum, and that starts on Page 14, if
  


14   you want to -- will your arrow keys move that down?
  


15   There you go.  Back one.
  


16             Okay.  And I think you alluded to this
  


17   earlier in response to some questions, but if you can
  


18   just -- well, maybe not.  Can you explain what
  


19   Supplement 3 is?
  


20       A.    Yes, I did allude to this, but I didn't say
  


21   it was Supplement 3.
  


22       Q.    Okay.
  


23       A.    But I was pointing out that you get both base
  


24   flow and storm runoff in February, and I have several
  


25   examples here in Supplement 3 that show that.  I just
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 1   grabbed a few consecutive years, and I'm showing the
  


 2   precipitation.  Well, there's the hydrograph.  There's
  


 3   the description of the weather conditions from the
  


 4   National Weather Service.  There's the precipitation.
  


 5   There's the temperature.
  


 6       Q.    And these are all official records, correct?
  


 7       A.    This is all official stuff.
  


 8             So I just go February after February, and the
  


 9   hydrographs up there on top, there's a real good
  


10   example of a real good base flow and then you have
  


11   storm runoff.  So you have both in February.  So
  


12   there's all the records to back it up.
  


13             Here's something Mr. Allen and I were talking
  


14   about.  This is a plot of the mean temperature up in
  


15   the upper -- in the northeast part of Arizona, which is
  


16   basically in the upper Verde River.  This is a mean
  


17   annual temperature graph.  You can see it increasing
  


18   here.  This goes back to 1895.
  


19       Q.    And when you say you were talking with
  


20   Commissioner Allen about it, that was in response to
  


21   his questions, correct --
  


22       A.    Yes.
  


23       Q.    -- here today?
  


24       A.    Yes.
  


25       Q.    Okay.
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 1       A.    There's -- what is that, the precip?  Yeah,
  


 2   precip, mean monthly precip for February.  So you can
  


 3   see how variable it is.  And then here's the mean
  


 4   temperature for February.  It's the precip you want to
  


 5   look at.  You know, if you're going to describe --
  


 6       Q.    Precip meaning precipitation?
  


 7       A.    Huh?
  


 8       Q.    Precip is precipitation?
  


 9       A.    Precipitation, yes, mean monthly
  


10   precipitation.  Or it's -- yeah.  Anyway, I think
  


11   that's it.
  


12             Whoops, let me go back.
  


13             And, lo and behold, here is a USGS study that
  


14   included a base flow period in February in their
  


15   analysis.  So, you know, I'm not the only one that
  


16   thinks it's there.  The USGS thinks it's there too.
  


17   Yeah, okay.
  


18       Q.    So moving on now, Supplement 4, explain to
  


19   the Commission why you included this supplement.
  


20             I think this is also something that you
  


21   discussed in your testimony or response to questions on
  


22   cross.
  


23       A.    Okay, I included this because there's several
  


24   depth measurements made on the lower Verde area during
  


25   the months of February and March of 1911.  Now, we've
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 1   already discussed that some, but what I decided to do
  


 2   was present official data, official Weather Service
  


 3   data, in the form of -- now, here's our different
  


 4   townships.  The two townships I'm talking about are
  


 5   right down here.  The data I'm talking about are right
  


 6   here.
  


 7       Q.    And there was some suggestion that some of
  


 8   the measurements were taken during times of high water?
  


 9       A.    That's right.
  


10       Q.    And what did your research reveal to you?
  


11       A.    My research, looking at the whole group here,
  


12   showed that out of all the depth measurements, there
  


13   were two that could have been affected by direct
  


14   runoff.  The rest of them are base flow.
  


15       Q.    And why is that?
  


16       A.    Well, like from February 18th through 24th,
  


17   when a whole lot of depth measurements were made out
  


18   there, there was no rain in the watershed, and the
  


19   temperatures in Flagstaff were very cold.
  


20             So there was just no chance of snowmelt.  So
  


21   I've presented the data there for all to see, and I've
  


22   given an example.  Here, let me just -- well, there's
  


23   the map of the area.  But I've given an example here
  


24   now with dates and observations, and it shows just what
  


25   was going on for this segment of GLO surveying.


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







VERDE RIVER     VOLUME 6     02/18/2015 1414


  


 1             And you're welcome to look at that and then
  


 2   go back and look at the official temperatures and
  


 3   precipitation and see for yourself what you think it
  


 4   is.
  


 5             And you will see that the federal surveyors
  


 6   stayed away from the main channel of that river when
  


 7   there was direct runoff in the river.  There was
  


 8   floodwater in that river at times.  What they did was,
  


 9   in one case that I show, is they surveyed up the side
  


10   of the Verde and then went over to Sycamore Creek,
  


11   where they could survey.
  


12             Surveyors are not stupid.  They're not -- if
  


13   it's direct runoff, they're not going to send a rodman
  


14   out into that channel to measure depth, whether it's
  


15   3 foot or 4 foot or whatever.  They're not going to put
  


16   them out there in floodwater.  I've been in the Verde
  


17   myself, and it's dangerous when you start doing things
  


18   like that.
  


19       Q.    So all of this is laid out in your
  


20   supplement?
  


21       A.    It's all laid out in that supplement.
  


22       Q.    Okay.
  


23       A.    Okay, I'll quit talking.
  


24       Q.    That's okay.
  


25                  CHAIRMAN NOBLE:  You?
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 1   BY MS. HERR-CARDILLO:
  


 2       Q.    Just briefly; I don't want to spend a lot of
  


 3   time on Supplement 5.  That's on the dryland farming,
  


 4   if you want to turn to Page 61.
  


 5             Again, the information is there; but why did
  


 6   you include that?
  


 7       A.    There was some discussion of this.  I think
  


 8   Mark mentioned it today, also, where I said there was a
  


 9   possibility that it occurred in one section in
  


10   Williamson Valley, and I also mentioned that the
  


11   farming that occurred up there was probably associated
  


12   with cienegas.  And these six samples just show that it
  


13   wasn't -- it wasn't something that you could make a
  


14   profit with, largely because the most precip available
  


15   would be summer storms, and those are so sporadic.  So
  


16   if you're trying to earn a living relying on summer
  


17   thunderstorms, you're going to be a poor farmer.  So...
  


18       Q.    Okay.  So having done further research on the
  


19   dryland farming, you did not change your conclusion
  


20   about your --
  


21       A.    That's right.
  


22       Q.    Okay.  Supplement 6 we've already talked
  


23   about.  That contains the cross-checking that you did.
  


24             So let's turn to Supplement 7, and that's
  


25   Page 70.  I think you explained a bit, in response to
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 1   Mr. Hood's questioning, of why you undertook the
  


 2   analysis that's contained in Supplement 6, but maybe
  


 3   briefly refresh our memory.
  


 4       A.    Yeah, I would prefer to be brief on this.  I
  


 5   go into excruciating detail here as to what I thought
  


 6   was incorrect with what Mr. Burtell did.
  


 7       Q.    Okay.  Let's just, for today, let's just talk
  


 8   about the concerns that you raise in this supplement
  


 9   about Mr. Burtell's reliance on the Ross study.
  


10       A.    Yes, as I explained, well, later towards the
  


11   end of this analysis, roughly on Pages 94, 95, and --
  


12   yeah, mostly on 94 and 95.  But as I got further into
  


13   looking at Mr. Burtell's work in detail and, therefore,
  


14   going into Ross's work, which Mr. Burtell relied
  


15   heavily on, I realized there was some real funny stuff
  


16   with Mr. Ross's work, also, and that it may have had
  


17   some influence on some of the odd things I was seeing
  


18   in Mr. Burtell's work.  It's simply because he was
  


19   using data that were incorrect.
  


20             So I can give you an example of what it is.
  


21   I think I can show more here with just one simple
  


22   example of what I'm talking about.
  


23       Q.    I think it's 95?  Yeah.
  


24       A.    This is Page 95.
  


25       Q.    We might be able to zoom that a little bit.
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 1                  (An off-the-record discussion ensued.)
  


 2                  THE WITNESS:  Here's just an example.
  


 3   This is from Mr. Ross's report.  Now, let me clarify
  


 4   who Mr. Ross is.  He's a graduate -- he was a graduate
  


 5   student at this time at NAU, working on a Master's
  


 6   degree.  He had a limited budget.  He had a very
  


 7   specific objective.  That was to measure diversions and
  


 8   returns from four different canals down to the Camp
  


 9   Verde area.  It's a very limited area, when you
  


10   consider there's several dozen canals in the Verde
  


11   Valley.
  


12                  And he was looking at those diversions
  


13   and returns and the net effect on the depth, velocity,
  


14   width, and flow of the Verde River.  That was it.
  


15   That's his graduate thesis.
  


16   BY MS. HERR-CARDILLO:
  


17       Q.    And he wasn't considering the river in its
  


18   natural condition; it was in its present condition?
  


19       A.    Not at all, and he wasn't concerned about how
  


20   representative this was of the entire river or anything
  


21   like that.  It was very site-specific, very limited,
  


22   with a limited budget.
  


23       Q.    And it had a limited time frame?
  


24       A.    He had a limited time frame, also.  He did it
  


25   during a one-year period, which happened to be a very
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 1   dry period.  So it wasn't representative of anything
  


 2   long-term.
  


 3             So you have got to give this guy a break on
  


 4   this.  He's just a lowly graduate student trying to get
  


 5   a Master's thesis.
  


 6             Let's look at --
  


 7       Q.    Apologies to all lowly graduate students out
  


 8   there.
  


 9       A.    I have grandchildren that are in that;
  


10   they're just lowly grandchildren and trying to get a
  


11   degree.
  


12             Here's something from his publication.  It's
  


13   discharge versus time for one of the ditches, and he's
  


14   showing the amount of water diverted here by this solid
  


15   line.  And then during the winter here or whatever,
  


16   during this certain period they just shut off the
  


17   ditch.  They shut off the flow into the ditch.
  


18             But down here he shows about 1 cfs that was
  


19   outflow.  But if you notice, over -- where is the
  


20   number?  Gee, I wish I could know this.  It's 8 -- I
  


21   had my finger on it just a minute ago.
  


22                  MR. SLADE:  First paragraph.
  


23                  THE WITNESS:  Oh, there it is.  Okay, if
  


24   you notice, he says there was 8.3; but he shows 1.
  


25                  Now, let me just generalize on that.
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 1   This is a major mistake, but the whole report is
  


 2   littered with mistakes just like that.  I asked him.
  


 3   In regard to those e-mails, I have no concern about
  


 4   you, Mr. Hood, reading those e-mails if you get Ross's
  


 5   permission.  It's all up to him.  I don't care.
  


 6   BY MS. HERR-CARDILLO:
  


 7       Q.    And why might he be reluctant to give his
  


 8   permission?
  


 9       A.    It's very damaging.  He was afraid of hurting
  


10   his career, and that's mentioned in one of the e-mails.
  


11   I'll give you a hint of what's there.  He was
  


12   concerned.  He says he was afraid of hurting his career
  


13   with the USGS.  He's a USGS employee now.  And, believe
  


14   me, I'm not going to -- I'm not going to release that
  


15   myself.  You'll have to get his permission.
  


16       Q.    But --
  


17       A.    But I have no -- you know, have at it.
  


18   You're going to see something that I think Mr. Burtell
  


19   should have checked out, because he was using stuff
  


20   that was really pretty bad.
  


21       Q.    So in your evaluation of -- let's get back to
  


22   just your evaluation of Ross's study.
  


23       A.    Okay.
  


24       Q.    You found this significant error that's
  


25   reflected here --
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 1       A.    Yes.
  


 2       Q.    -- on Page 95, and you say there were other
  


 3   errors the study?
  


 4       A.    Yes.  I can show one more with the other
  


 5   graph on the previous page, if you want.
  


 6       Q.    Sure.
  


 7       A.    And that's about all.  Why doesn't this --
  


 8                  MR. SLADE:  Change your view.
  


 9                  THE WITNESS:  Okay, let's see, we've got
  


10   to go escape.
  


11   BY MS. HERR-CARDILLO:
  


12       Q.    Or try just clicking on that arrow right near
  


13   where the cursor is.  That should take you up a page.
  


14       A.    Where?  I can't hear.
  


15             Okay.  Using this diagram here -- can you see
  


16   that well enough without me blowing it up or getting
  


17   this thing all locked up?
  


18             Here's the inflow to another ditch, and it's
  


19   shut off here.  Now, zero, zero is right here.  So it
  


20   does drop down here to zero.
  


21                  MR. SLADE:  What page are we on, for the
  


22   record?
  


23   BY MS. HERR-CARDILLO:
  


24       Q.    94.
  


25       A.    Page 94, the previous page.
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 1             So it's shut off.  Okay?  Well, what's odd
  


 2   about this?  What do you think is odd about that?  Do
  


 3   you-all see it?  There's outflow.
  


 4       Q.    Explain.  Assume we don't see it.
  


 5       A.    Okay.  Here's the outflow from that ditch,
  


 6   and during this period where there's no inflow, there's
  


 7   outflow.  Does that make sense?
  


 8             I asked him "What's the cause of this?"
  


 9             His answer was he didn't know.  So there,
  


10   that's the level of what we're dealing with here, and
  


11   what more can I say?  I don't want to say any more.
  


12       Q.    Okay.
  


13       A.    Okay.
  


14       Q.    Any other problems that -- obviously there's
  


15   an in-depth critique here in the supplement and I don't
  


16   think we need to go through it in detail, but any
  


17   overarching problems or --
  


18       A.    Well, let me see if I can go back.  Well,
  


19   let's see.
  


20             Why don't we just leave it at this:  There's
  


21   a -- why don't we just leave it up to the reader on
  


22   that.  There's a serious water budgeting problem in
  


23   there that Mr. Ross had nothing to do with.
  


24       Q.    And did you also take issue with
  


25   Mr. Burtell's use; not just reliance on the Ross study,
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 1   but how he used it in his analysis as well?
  


 2       A.    Yes.  There's several pages devoted to issues
  


 3   that I was trying to raise about the weaknesses in what
  


 4   Mr. Burtell was using.
  


 5             I also quoted Mr. Bradley Garner, who has
  


 6   done groundwater modeling in that area, and he's
  


 7   actually used Ross's data for some modeling, and he
  


 8   looks at Ross's work as kind of a foot in the door kind
  


 9   of concept; that, all right, this is what some guy did,
  


10   and, you know, maybe this type of information can be
  


11   used for a full-blown groundwater model, which is
  


12   really what you need to define a system this
  


13   complicated along the floodplains, the irrigated
  


14   floodplains of the Verde River.
  


15       Q.    And just, once again, to be clear, the Ross
  


16   work was an unpublished Master's thesis, correct?
  


17       A.    That's right.  And he said Mr. Burtell had
  


18   never contacted him and never got permission to use an
  


19   unsigned Master's thesis.  He didn't know who
  


20   Mr. Burtell was.
  


21       Q.    Okay.
  


22                  COMMISSIONER ALLEN:  Mr. Chairman?
  


23                  THE WITNESS:  He did read -- he had read
  


24   Mr. Burtell -- or I think he glanced at Mr. Burtell's
  


25   thesis.  I'm sorry.
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 1                  CHAIRMAN NOBLE:  Do you want to
  


 2   interrupt now --
  


 3                  COMMISSIONER ALLEN:  Please.
  


 4                  CHAIRMAN NOBLE:  -- or do you want to --
  


 5                  COMMISSIONER ALLEN:  Now, please.
  


 6                  In regard to the increased outflow that
  


 7   occurred in the ditch when the ditch was actually
  


 8   closed, isn't it possible that the groundwater level
  


 9   was higher during the wintertime when the ditch was
  


10   closed and, therefore, it would be reflected in the
  


11   outflow of the ditch?
  


12                  THE WITNESS:  Mr. Ross's answer was he
  


13   didn't know, but it could have been that.  It could
  


14   have been a subflow or something from --
  


15                  COMMISSIONER ALLEN:  Well, it would have
  


16   been subflow that was related to a higher flow in the
  


17   river itself, but also to --
  


18                  THE WITNESS:  That's exactly -- but he
  


19   thought it was Grandmother Ditch.  The discharge from
  


20   the ditch upstream goes down a wash called Grandmother
  


21   Wash, I think it is, and sometimes they divert that
  


22   into the next ditch.  This was not mentioned in Ross's
  


23   analysis, and it wasn't reflected in the numbers
  


24   Mr. Burtell used, if that was going on.  But Mr. Ross
  


25   wasn't sure what it was, so...
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 1                  COMMISSIONER ALLEN:  The reason I ask
  


 2   that question, because I've seen as much as a 20-foot
  


 3   change in the base level or the groundwater level on
  


 4   the floodplain when you've got high riparian use of the
  


 5   water and when you've got very little riparian use of
  


 6   the water during the wintertime.  So it would not be
  


 7   unusual to see that type of a reflection in the
  


 8   hydrograph.
  


 9                  THE WITNESS:  That's exactly right, and
  


10   that's going on in the Verde, the huge amounts of
  


11   mounding.  And that, you're backing up exactly what I
  


12   said.  It's so complicated, you can't take something
  


13   simple like this and use it like Mr. Burtell did.
  


14   There's too many things going on.
  


15                  COMMISSIONER ALLEN:  Okay.
  


16                  CHAIRMAN NOBLE:  Thinking else,
  


17   Mr. Allen?
  


18                  COMMISSIONER ALLEN:  No.
  


19                  CHAIRMAN NOBLE:  Please continue.
  


20   BY MS. HERR-CARDILLO:
  


21       Q.    Okay.  Moving on to -- well, Supplement 8 we
  


22   already talked about at the beginning of your
  


23   testimony.
  


24             Briefly, Supplement 9 on the White Book, do
  


25   you have anything that you want to address on that
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 1   supplement, or can we just move on to 10?
  


 2       A.    I included this because there seemed to be
  


 3   some concern about the U.S. Bureau of Reclamation 1952
  


 4   virgin flow amount.  I'm a believer in that report from
  


 5   the standpoint that it's considered a White Book, or
  


 6   Mr. Gookin can say it even better than I.  It's
  


 7   considered a major reference.  Mr. Gookin even
  


 8   presented a paper about it, and I included an excerpt
  


 9   from his report that he gave not too many years ago
  


10   about how good that White Book is.
  


11             I took the trouble to search the internet for
  


12   any criticism of that Bureau 1952 report, which
  


13   basically covers the water in the lower Colorado River
  


14   basin.  But the amounts that they produce in there for
  


15   virgin flows are related to State water rights and
  


16   international water rights.  So when you start
  


17   disbelieving in it, you're disbelieving a lot that's
  


18   presently being used.
  


19             So I searched the internet for any criticism,
  


20   and I showed it here, where the USGS hired a group from
  


21   Colorado, and they concluded that, well, maybe it would
  


22   benefit from using a more modern analysis; but they
  


23   didn't find anything wrong with it.  So I just left it
  


24   at that.
  


25       Q.    Okay.  So moving on to Supplement 10, which
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 1   addresses the John Day River, this involves a
  


 2   reexamination of the John Day, and just if you can
  


 3   explain why you undertook this evaluation or
  


 4   reexamination.
  


 5       A.    Well, I undertook it because during the
  


 6   December hearing I learned that the numbers I was using
  


 7   for the John Day weren't the natural numbers.  I had
  


 8   read the report that showed the natural numbers, but I
  


 9   misread it and thought that they used the USGS data
  


10   instead of the State of Oregon data that had been
  


11   adjusted for human conditions.
  


12             So with that in mind, I decided, all right,
  


13   let's just take a look at the depths using the natural
  


14   numbers.
  


15       Q.    And these were numbers that were produced by
  


16   the Oregon Department of Water Resources or --
  


17       A.    Yes.  The water -- or the navigability issue
  


18   that was used in the assessment of it, it used records
  


19   at two gages, and this is a -- you can't really see it
  


20   here, but anyway, there's a USGS gage down there.
  


21       Q.    Just to be clear, this assessment of the
  


22   navigability of the John Day is separate from the court
  


23   case.  This was undertaken by the Oregon -- I don't
  


24   remember the formal title, but it's their Land
  


25   Department?
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 1       A.    Yeah, their water people.  Yeah, and I can
  


 2   show you how you can access that on their website.
  


 3             Anyway, there's two gages, and let's just go
  


 4   down to the data I was talking about.  I have a set of
  


 5   instructions here how to go into their website, the
  


 6   Oregon -- the State of Oregon website, and how to come
  


 7   down to the natural discharges.
  


 8             And in the example I'm showing here, this is
  


 9   the median flow for one of the two gages.  And the
  


10   title of that list or column of data is the natural
  


11   streamflow for that site.  So it's been adjusted by
  


12   using methods by the state of Oregon.  These are the
  


13   numbers, I guess, used in the legal decision.
  


14             So you can do that for the Q80.  That was
  


15   used in Oregon.  And then you go to the next gage and
  


16   do the same thing, the Q50, Q80.
  


17             And what I did is I created this table, and
  


18   these are the discharges from the State of Oregon site
  


19   right here for this gage and this gage.
  


20             And then going back to what Mr. Hood and I
  


21   were talking about earlier, I can go right to this
  


22   point.  I asked the USGS for two current meter
  


23   measurements, and we discussed that earlier, and these
  


24   were at sites downstream of the gages.  And I simply
  


25   plotted up the depths corresponding to widths across
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 1   the channel for those, for both of the current meter
  


 2   measurements.
  


 3             And on the website you can find gage height
  


 4   and -- or, excuse me, depth and discharge information
  


 5   for various measurements, and those come out with --
  


 6   they also have a published width.
  


 7             So I put those up here and created an
  


 8   estimated -- I estimated part of this cross-section.
  


 9   And using that information, I came up with a
  


10   depth-discharge relation for those two locations.  And
  


11   those are -- both of those locations where they make
  


12   the measurements are in transition periods using Hyra
  


13   terminology, which means it's not a riffle and it's not
  


14   a deep pool.  It's an area where the USGS could make
  


15   current meter measurements rather conveniently.
  


16             And I just simply applied that relation to
  


17   this discharge and came up with a depth, and that would
  


18   be the mean depth for each month.
  


19       Q.    And moving on to the next page, you --
  


20       A.    And then I used the Hyra method for the John
  


21   Day right here, and that's --
  


22       Q.    And that's Q80 for the John Day, correct?
  


23       A.    Yeah.  What page is this?
  


24       Q.    110.
  


25       A.    110.
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 1       Q.    110 of the second addendum.
  


 2       A.    So up at the top there, you can see that for
  


 3   the John Day, the minimum depth of 1.5.
  


 4       Q.    Now, just to clarify, when you say the
  


 5   minimum depth, what you're saying there, if I
  


 6   understand it correctly, is 80 percent of the time
  


 7   there's at least 1.5 -- 1 and a half foot depth in the
  


 8   river?
  


 9       A.    Yeah, or 20 percent of the time it's that or
  


10   less.
  


11       Q.    Okay.
  


12       A.    So that occurs 80 percent of the time.
  


13             On the Verde, using the same comparison, you
  


14   get a minimum depth of 3 feet --
  


15       Q.    So 90 percent of the time --
  


16       A.    -- 90 percent.
  


17       Q.    -- the Verde is 3 feet or more?
  


18       A.    That's right.
  


19       Q.    Okay.  So, essentially, when you compare the
  


20   two rivers, I think you said earlier in response to
  


21   cross-examination, the John Day River has more water in
  


22   it, but it's wider and, actually, shallower than the
  


23   Verde?
  


24       A.    Yeah.  It's very easy.  If you go in and
  


25   Google again, which is an easy way to look at rivers,
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 1   take a look at it.  You'll see it's very wide and very
  


 2   shallow.  And it's considered navigable.
  


 3       Q.    Okay.  Supplement 11.  That's Page 122.
  


 4                  CHAIRMAN NOBLE:  Bill, do you have a
  


 5   question now?
  


 6                  COMMISSIONER ALLEN:  Yes, I do.
  


 7                  Relative to the John Day and the Verde,
  


 8   are these -- is this data specific to a certain
  


 9   cross-section in the river?
  


10                  THE WITNESS:  For the John Day it uses
  


11   two.  That's all I had to work with.
  


12                  COMMISSIONER ALLEN:  Okay.
  


13                  THE WITNESS:  And those are the two
  


14   sites that were used for the navigability study.
  


15                  COMMISSIONER ALLEN:  Right.
  


16                  THE WITNESS:  For the Verde it
  


17   represents many, many cross-sections.  Better.  Where
  


18   the information is boxed inside that box --
  


19                  COMMISSIONER ALLEN:  Okay.
  


20                  THE WITNESS:  -- on that right table.
  


21                  COMMISSIONER ALLEN:  So relative to the
  


22   position on the river, is one of the sections that were
  


23   used on the John Day close to the mouth or --
  


24                  THE WITNESS:  Yes.  Yes, sir.
  


25                  COMMISSIONER ALLEN:  And on the Verde?
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 1                  THE WITNESS:  That's a series of
  


 2   measurements all along the Verde.
  


 3                  COMMISSIONER ALLEN:  Okay.
  


 4                  THE WITNESS:  Just a point of
  


 5   clarification, the two gages that the USGS has that
  


 6   were used for the John Day decision, the control points
  


 7   for the -- well, let's say the end points for the
  


 8   navigability reach didn't quite correspond to the
  


 9   location of those gages.  They were within a few miles.
  


10   So but they used -- but the gage -- the record at the
  


11   gage is almost identical to what it was at those
  


12   points.
  


13                  COMMISSIONER ALLEN:  Okay.
  


14   BY MS. HERR-CARDILLO:
  


15       Q.    Okay.  So moving on to Supplement 11, the
  


16   field notes, these are sample field notes for
  


17   Williamson Valley.  What was your reason for including
  


18   these?
  


19       A.    This is an area where there was a lot of
  


20   cultivated land, over 3,000 acres, and I thought I
  


21   would just show a sample of the field notes.
  


22             It's hard to read from here, but it says here
  


23   cornfield.  I have a little arrow there showing.  And,
  


24   anyway, I went through there and just pointed out the
  


25   number of -- just for three or four consecutive pages
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 1   here, three pages, the number of times they crossed a
  


 2   cornfield, either entered it or left it.
  


 3             And then here they talk about plenty of water
  


 4   for -- that's the summary for the survey for the whole
  


 5   township.
  


 6             So that's just a little bit of added
  


 7   information on the township that I used that had a lot
  


 8   of irrigated land.
  


 9       Q.    And these are just a sampling of the survey
  


10   notes?
  


11       A.    Just a sampling.  It's just a sampling.
  


12       Q.    Okay.  And then on the next page, the excerpt
  


13   you have up there, you included that.  I think there's
  


14   a reference to shallow wells?
  


15       A.    Let's see.  Let me get --
  


16       Q.    Page 127.
  


17       A.    Oh, this is Supplement 12?
  


18       Q.    No.  Well, I was referring to the tail end of
  


19   Supplement 11, at the top of that page.
  


20       A.    Oh, I'm sorry.
  


21             There's a U.S. Bureau of Reclamation report
  


22   referenced here in 1974 on the Big Chino, and they have
  


23   a summary statement here, and that statement agrees
  


24   with the conditions in Big Chino.  And they also
  


25   mention Williamson Valley here having shallow
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 1   groundwater.  And so it agrees very closely with the
  


 2   federal land surveys.
  


 3       Q.    And then moving on on that, further down that
  


 4   page, Supplement 12?
  


 5       A.    Yeah, this is interesting.  It shows you the
  


 6   difficulty in trying to re-create natural conditions,
  


 7   in that if you started using legal records and so
  


 8   forth, what this says from the Hayden report is that
  


 9   there's a whole bunch of -- or many of the
  


10   appropriations are not of record in the watershed.  So
  


11   this is an advantage of using the federal land surveys,
  


12   because they just survey what's out there.
  


13       Q.    Okay.  And then finally, Supplement 13, if
  


14   you could just identify that and why you included that.
  


15       A.    I included that because -- I can't read it
  


16   here, but it's a mapping, an unpublished mapping of the
  


17   vegetation, and it's associated with a published report
  


18   by the USGS.
  


19       Q.    And that was done in 1976, correct?
  


20       A.    1976, that's correct.
  


21             And I just show a series of maps that I have
  


22   in my possession, and you can't see it at this scale,
  


23   but let me get down here where you can start to see it.
  


24   They show zones of -- well, it's really hard to see.
  


25   But, anyway, they've zoned out areas of different kinds
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 1   of vegetation along the river.
  


 2       Q.    Okay.  And there's a key, actually, in that
  


 3   as well.
  


 4       A.    At the start there, yes, there's a key for
  


 5   that.
  


 6       Q.    Okay.  Just a couple other miner points.  I'm
  


 7   almost done here.
  


 8             Do you have your main report there?  I just
  


 9   want to clarify a couple things on the record.  So if
  


10   you could turn to your main report and turn to Page 90.
  


11       A.    90?
  


12                  MR. BREEDLOVE:  Can you just state the
  


13   exhibit number?
  


14                  MS. HERR-CARDILLO:  If I knew it.
  


15                  You asked about it.  Do you know what
  


16   the exhibit number is?
  


17                  MR. MCGINNIS:  No, I don't have it in my
  


18   head.  I've got it in my notes.
  


19                  MS. HERNBRODE:  The original?
  


20                  MS. HERR-CARDILLO:  Yeah, it's the main
  


21   report.
  


22                  MR. SLADE:  X015.
  


23                  MS. HERR-CARDILLO:  Oh, thank you.
  


24   BY MS. HERR-CARDILLO:
  


25       Q.    Okay.  On this page Mr. McGinnis asked you
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 1   about one of the cross-sections.  I believe it was --
  


 2   is this the third one?
  


 3             And he asked you -- it's the third one down,
  


 4   and he asked you to identify the main channel and the
  


 5   overflow channel, and I just think you misspoke.
  


 6             So if you can just, for the record, which is
  


 7   the main channel on?  Is it on the left or the right?
  


 8       A.    Okay, it's Page 90, the third figure down.
  


 9                  MR. BREEDLOVE:  Did you say 90?
  


10   BY MS. HERR-CARDILLO:
  


11       Q.    90.
  


12       A.    Page 90 of the main report, the third figure
  


13   down.
  


14             The title above of it is USFS, or U.S. Forest
  


15   Service, Section 18 at River Mile 23.3.  And there are
  


16   two -- or there's a cross-section shown there, and
  


17   there happens to be two channels; one main channel,
  


18   which is large.
  


19       Q.    And what side of the page is that on?
  


20       A.    That's on the left side of the page.  And on
  


21   the right side of the page is a much smaller second
  


22   channel.
  


23       Q.    Okay.  And Mr. McGinnis asked you about a
  


24   number of those cross-sections on Page 90, but if you
  


25   could take a look at the page before 90 and the page
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 1   after 90 and describe those cross-sections, just
  


 2   generally.
  


 3       A.    Generally?
  


 4       Q.    Yeah.  Do they show a braided channel or a
  


 5   divided channel?
  


 6       A.    Well, on Page 89 there, it's a single
  


 7   channel.  And --
  


 8       Q.    Okay.  Page 91?
  


 9       A.    There's nothing -- oh, let's see.
  


10             On 91, single channel for the current meter
  


11   measurement and the median.  I think that's the median.
  


12   Yeah.
  


13             And for the average it shows a very shallow
  


14   flow on a floodplain.  But I would say 95 percent of
  


15   the water is in the main channel at the 80 cfs.
  


16       Q.    Okay.  And then one final thing.  Appendix I,
  


17   Page 9.  Sorry to make you go through this.
  


18       A.    Appendix -- which appendix?
  


19       Q.    I, Page 9 of Appendix I.  That's the -- I
  


20   think it's the Blue Verde or --
  


21       A.    Now, which appendix?
  


22       Q.    I.
  


23       A.    I, okay.  I'm sorry.
  


24       Q.    That's okay.  It's been a long day.
  


25       A.    Page I.  Oh, the Blue Trail.
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 1       Q.    Page 9.
  


 2       A.    9, okay.
  


 3             Okay.
  


 4       Q.    Mr. McGinnis had you read a portion of that
  


 5   that said it's not usually boatable, correct?  Do you
  


 6   recall?
  


 7       A.    Do you want me to read that?
  


 8       Q.    Correct.  Can you read -- boy, that is some
  


 9   tiny print.
  


10       A.    "The remaining 25 miles of the river are
  


11   heavily impacted by the upstream impoundments and are
  


12   generally not boatable stretches."
  


13       Q.    Okay.  So they're not boatable because of the
  


14   impoundments?
  


15       A.    Oh, sure, and Bartlett, yeah.
  


16       Q.    However, is it your understanding that people
  


17   do boat that stretch?
  


18       A.    Yes.  In my report I show a recent photograph
  


19   of people boating in that reach.
  


20       Q.    So while you would agree that they're
  


21   impacted by the impoundments, you don't necessarily
  


22   agree with the conclusion that they're not boatable?
  


23       A.    I think somebody told me you can get in
  


24   there, and they are required to release 100 cfs through
  


25   a lawsuit with the Indians or a settlement through the
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 1   Indians.  And Mark could say that much better than I
  


 2   can.
  


 3             But, anyway, they have to provide 100.  And
  


 4   if you're down below their canal that goes to the Fort
  


 5   McDowell Indian Reservation, they can be diverting a
  


 6   bunch of that, and if you're in a boat down there and
  


 7   they turn the water in, you're paddling in sand.  So...
  


 8             Somebody told me that that happened to them
  


 9   or they heard about it.  Anyway.
  


10       Q.    Okay.  Just to --
  


11                  CHAIRMAN NOBLE:  Excuse me.  Mr. Allen,
  


12   do you have a question?
  


13                  COMMISSIONER ALLEN:  Yes.
  


14                  Mr. Hjalmarson, can you tell me what
  


15   time frame we're looking at in regard to that
  


16   particular issue?
  


17                  THE WITNESS:  The issue?
  


18                  MS. HERR-CARDILLO:  That portion of
  


19   his --
  


20                  COMMISSIONER ALLEN:  Yes.
  


21                  MS. HERR-CARDILLO:  Yeah.
  


22                  THE WITNESS:  Oh, when?
  


23                  MS. HERR-CARDILLO:  The Blue Verde
  


24   materials and the observations about the river in the
  


25   Blue Verde materials.
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 1                  COMMISSIONER ALLEN:  Right.
  


 2                  THE WITNESS:  The Blue?  Oh, that
  


 3   publication on -- what time frame?
  


 4                  COMMISSIONER ALLEN:  Yes.
  


 5                  THE WITNESS:  It's very recent.
  


 6                  COMMISSIONER ALLEN:  Okay, so it doesn't
  


 7   really apply to the natural and ordinary flow of the
  


 8   river?
  


 9                  THE WITNESS:  That's exactly right.  It
  


10   doesn't.  It doesn't.
  


11                  COMMISSIONER ALLEN:  Okay.
  


12   BY MS. HERR-CARDILLO:
  


13       Q.    Okay.  Just to wrap up, you spent how many
  


14   years with USGS?
  


15       A.    Thirty-one.
  


16       Q.    Okay.  And during your time there, you did
  


17   numerous scientific studies?
  


18       A.    I did quite a few, yes.
  


19       Q.    And published scientific papers?
  


20       A.    I have quite a few publications, yes.
  


21       Q.    And has it been your experience that your
  


22   research and publications have been subjected to peer
  


23   review and feedback from colleagues?
  


24       A.    Well, I have a total of seven articles, three
  


25   major publications in the American Society of Civil
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 1   Engineers' Journal of Hydraulics, and if you want to go
  


 2   through peer review, try to submit something to them.
  


 3   It's serious.
  


 4       Q.    Okay, so serious peer review.
  


 5             So in terms of your professional career, you
  


 6   were preparing these studies for the benefit of the
  


 7   public; you weren't doing this research for the benefit
  


 8   of private interests, correct?
  


 9       A.    Well, I -- generally speaking, yes.  I was
  


10   not doing it for private.  It was a personal gain there
  


11   if you published, you know, published in various kind
  


12   of concept.  But they were for the public.
  


13             An example is one of the papers I wrote was
  


14   on the small flood on the Tanque Verde Creek in Tucson,
  


15   where it was published, and I went into great detail on
  


16   exactly how to analyze a flood when you go out in the
  


17   field and look for information.
  


18             And when my -- a professor from the UCLA
  


19   called me up.  He was visiting the University of
  


20   Arizona when I lived down there in Tucson, and he just
  


21   said "I want to let you know I've been using that
  


22   publication for my graduate-level civil engineering
  


23   class," there at UCLA.  So that's a public, yeah.  I
  


24   guess that's in the public category.
  


25       Q.    But in terms of, I guess, identifying a
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 1   hypothesis and conducting your research, your objective
  


 2   has been to find the truth, to figure out scientific
  


 3   accuracy, correct?
  


 4       A.    Yeah, I'm trained to use the scientific
  


 5   method, and I've used that, you know, with the USGS and
  


 6   in the consulting work I've done.  Since I've retired
  


 7   I've been an active consultant up until about seven
  


 8   years ago.
  


 9       Q.    And did you take that same approach with the
  


10   work that you did on the Verde for the Commission here?
  


11       A.    I used that approach when I -- yes.
  


12       Q.    And just, once again, you're -- you have been
  


13   paid, anything?
  


14       A.    I haven't been paid anything for this, yeah.
  


15   I'm starting to get sensitive about that.
  


16       Q.    Sorry to keep bringing it up, but we
  


17   appreciate your efforts.
  


18                  MS. HERR-CARDILLO:  That's all I have.
  


19                  CHAIRMAN NOBLE:  Thank you.  We'll take
  


20   a break now, 15 minutes.
  


21                  (A recess was taken from 3:56 p.m. to
  


22   4:11 p.m.)
  


23                  CHAIRMAN NOBLE:  Mr. McGinnis, are we
  


24   ready?
  


25                  MR. MCGINNIS:  I think we're ready, yes.


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







VERDE RIVER     VOLUME 6     02/18/2015 1442


  


 1                  CHAIRMAN NOBLE:  Okay.  Are we on,
  


 2   Mr. Mehnert?
  


 3                  DIRECTOR MEHNERT:  (Nodded.)
  


 4                  CHAIRMAN NOBLE:  Then let us begin.
  


 5                  MR. MCGINNIS:  Moving on to the other
  


 6   side of the case, this is Dr. Littlefield, who is our
  


 7   first witness.
  


 8                  THE WITNESS:  Mr. Chairman,
  


 9   Commissioners.
  


10
  


11               DOUGLAS R. LITTLEFIELD, Ph.D.,
  


12   called as a witness on behalf of the Salt River Project
  


13   Agricultural Improvement and Power District and Salt
  


14   River Valley Water Users' Association, was examined and
  


15   testified as follows:
  


16
  


17                     DIRECT EXAMINATION
  


18   BY MR. MCGINNIS:
  


19       Q.    Dr. Littlefield, could you tell us your full
  


20   name, please?
  


21       A.    My name is Douglas Robert Littlefield.
  


22       Q.    And you've testified before this Commission
  


23   on several occasions; is that right?
  


24       A.    Several times on several rivers.
  


25       Q.    Did you submit a report on the Verde River
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 1   entitled Revised and Updated Report:  Assessment of the
  


 2   Navigability of the Verde River Prior to and on the
  


 3   Date of Arizona's Statehood, February 14, 1912?
  


 4       A.    Yes, I did.
  


 5       Q.    And it's your understanding that was marked
  


 6   as Exhibit X002?
  


 7       A.    I don't know what the exhibit number is.
  


 8       Q.    On Page -- do you have that report in front
  


 9   of you?
  


10       A.    Yes, I do.
  


11       Q.    Would you turn to Page 143, the appendix of
  


12   that report?
  


13             Does that appendix show your vitae or
  


14   curriculum vitae or resumé?
  


15       A.    Yes, it does.
  


16       Q.    Could you give us a little bit about your
  


17   background?
  


18       A.    I have a Ph.D. in American history from the
  


19   University of California at Los Angeles.  The emphasis
  


20   of that degree was on the history of the American West,
  


21   particularly in relation to rivers and environmental
  


22   history.
  


23             I've been doing this kind of historical
  


24   consulting work on environmental matters for over
  


25   30 years now, particularly in relation to western
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 1   rivers, navigability, and water rights.
  


 2             My clients have included multiple States'
  


 3   Attorneys General, the Department of Justice, the
  


 4   Bureau of Reclamation, different States' water
  


 5   agencies, irrigation districts, cities, law firms, and
  


 6   landowners' organizations and others.
  


 7       Q.    You said you've testified in other
  


 8   navigability cases.  What Arizona navigability cases
  


 9   have you testified on?
  


10       A.    Arizona?
  


11       Q.    Yes.
  


12       A.    The Gila and the upper and lower Salt, in
  


13   addition to the Verde, in these proceedings at ANSAC.
  


14             Oh, and, also, I can't remember the name of
  


15   the court case, but it was a Maricopa County Flood
  


16   Control District case; and I did not testify in court
  


17   in that, although I was deposed.
  


18       Q.    How about in other states; have you testified
  


19   in other navigability cases in other states?
  


20       A.    I've testified for 11 days on the issue of
  


21   whether the Kern River in California was navigable at
  


22   the time of California's statehood in 1850.  And I have
  


23   provided expert reports, but not testified, on other
  


24   rivers in the American West, which are at this point
  


25   confidential.
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 1       Q.    And are you an attorney?
  


 2       A.    No, I am not an attorney, and I don't plan to
  


 3   give any legal opinions in these proceedings.
  


 4       Q.    Are you a hydrologist?
  


 5       A.    I'm not a hydrologist.  I don't plan to give
  


 6   any hydrological conclusions in these proceedings.
  


 7       Q.    What is your professional background and
  


 8   training; what are you?
  


 9       A.    I'm a professional historian, and as such, I
  


10   intend to give an objective historical account of what
  


11   the Verde River was like on or before the time of
  


12   Arizona's statehood in 1912; and this is as was seen by
  


13   hundreds of historical parties, in effect conveying the
  


14   information about their perceptions almost as if they
  


15   were testifying in front of this proceeding as
  


16   witnesses.
  


17       Q.    Okay, we have up on the screen here a
  


18   PowerPoint presentation.  It says "Assessment of the
  


19   Verde River's Navigability on or before the Date of
  


20   Arizona's Statehood, February 14, 1912, by Douglas R.
  


21   Littlefield, Ph.D."
  


22             Is that a PowerPoint presentation you
  


23   prepared for your testimony today?
  


24       A.    Yes, and the date that's on it is October
  


25   2014 because originally that's when I was going to be
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 1   presenting this presentation.
  


 2       Q.    And this is, for the record, my
  


 3   understanding, is Exhibit X024.
  


 4             Is there anything else you would like to say
  


 5   about Slide 1 before we move on to the next slide?
  


 6       A.    Well, in terms of my background, I've
  


 7   provided expert witness testimony and reports and
  


 8   affidavits or depositions in five original jurisdiction
  


 9   cases before the U.S. Supreme Court.  And I've also
  


10   testified in front of a committee of the Arizona
  


11   Legislature in relation to navigability.  And I have
  


12   testified and provide consulting services for many
  


13   rivers, about many rivers, throughout the American
  


14   West, in addition to the Potomac River on the East
  


15   Coast.
  


16       Q.    All right, so move on to Slide 2.
  


17             Slide 2 says Previous Reports and Need For
  


18   Revision.
  


19             First of all, let me ask you, are you going
  


20   to cover everything in this PowerPoint that's in your
  


21   report that's X02?
  


22       A.    No.  I think that would be unnecessarily
  


23   time-consuming and very redundant.  I intend to provide
  


24   some examples of what the bigger report includes,
  


25   though.
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 1       Q.    And some of what's in your report, or even
  


 2   the PowerPoint, on the Verde is somewhat redundant of
  


 3   what you already talked to the Commission about back on
  


 4   the Gila; is that right?
  


 5       A.    That's correct.
  


 6       Q.    And we're going to try to go through that
  


 7   rather quickly.  Is that okay with you?
  


 8       A.    That's fine.  My understanding for the need
  


 9   of reincorporating it is basically so that these
  


10   proceedings stand alone on each river.
  


11       Q.    And your report on the Verde says "Revised
  


12   and Updated Report."  Did you do a prior report to the
  


13   Commission on the Verde River back in the early 2000
  


14   time frame?
  


15       A.    I did two prior reports, one in 1997 and one
  


16   in 2005.
  


17       Q.    Okay.  And the revisions that happened for
  


18   this 2014 report, what was the reason for that?
  


19       A.    The main reason for it -- none of the
  


20   conclusions changed, but the main reason is that since
  


21   the 2005 report there have become a lot more sources
  


22   for historical newspapers online that can be
  


23   keyword-searched.
  


24             Prior to that, prior to the previous report,
  


25   the most -- the best way that you could use historical
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 1   newspapers was simply scrolling through endless
  


 2   microfilm and hoping to spot a particular useful
  


 3   article.
  


 4             But now that there are a lot of historical
  


 5   newspapers online, you can keyword search, for example,
  


 6   for Verde River, and you get to see the actual article
  


 7   the way it was printed in the historical paper; and
  


 8   then if it looks useful, you can download it and
  


 9   analyze it and abstract it and so forth.  And the --
  


10       Q.    Go ahead.
  


11       A.    The other principal reason for revising the
  


12   report was that there are a lot more historical
  


13   photographs also available online, and maps for that
  


14   matter.  And even if the maps themselves and photos are
  


15   not online, there are a lot more online sources that
  


16   list the contents of various archives' holdings about
  


17   maps and photographs.
  


18             So I was able to supplement the 2005 report
  


19   with, primarily, additional historical newspapers and
  


20   historical maps and photos.
  


21       Q.    Were there also a couple of court decisions
  


22   that came out in the interim between your 2005 report
  


23   and your 2014 report that you took into consideration?
  


24       A.    There was the Montana PPL case just recently,
  


25   and I forgot what the other one was.


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







VERDE RIVER     VOLUME 6     02/18/2015 1449


  


 1       Q.    Is that what we refer to as the Winkleman
  


 2   case, the State versus ANSAC case?
  


 3       A.    Oh, yes.
  


 4       Q.    Is that something you considered?
  


 5       A.    Yes.  That provided that the determination of
  


 6   navigability needed to be considered in light of the
  


 7   natural and ordinary condition prior to the time of
  


 8   statehood.
  


 9       Q.    Is there anything else there on Slide 2 that
  


10   you want to talk about?
  


11       A.    No, that's it.
  


12       Q.    Let's move on to Slide 3.
  


13             Does the next portion of your presentation
  


14   discuss some background issues?
  


15       A.    It discusses background about navigability
  


16   and rivers in general and why title to the bed of a
  


17   river at the time of statehood is important.
  


18       Q.    Okay.  Let's go on to Slide 4 then.
  


19             Slide 4 is titled Navigability and the Equal
  


20   Footing Doctrine.  Can you explain your basic
  


21   understanding of the Equal Footing Doctrine?
  


22       A.    My understanding is that the legal concept
  


23   that States own the beds of navigable waterways within
  


24   their borders stems originally from English common law.
  


25             Over a long period of time in England, the
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 1   law had evolved to establish that the King was the
  


 2   owner of navigable bodies of water, and this was
  


 3   essentially to protect access for his subjects to those
  


 4   bodies of water.  This meant, for example, you couldn't
  


 5   build a mill dam on a navigable river because it would
  


 6   interrupt trade, which would be beneficial not only to
  


 7   the individuals carrying on the trade on the river, but
  


 8   it was also beneficial to the King to have a productive
  


 9   economy.
  


10             And, therefore, when the American colonies
  


11   became independent in 1776, they took over the rights
  


12   and responsibilities of the King of England, and this
  


13   meant that the colonies became the owners of navigable
  


14   waterways within their borders.
  


15             The Equal Footing Doctrine says that when new
  


16   states join the union, they join on the same or equal
  


17   footing to the original 13, and that means that when
  


18   new states joined the union, they also became the
  


19   owners of navigable waterways at the time of statehood;
  


20   and for Arizona this meant February 14th, 1912.
  


21       Q.    So did you conduct historical research to
  


22   address the Verde River in its ordinary and natural
  


23   condition as of February 14, 1912?
  


24       A.    And prior to.
  


25       Q.    Is that what's presented in your report and
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 1   in this PowerPoint presentation?
  


 2       A.    That's correct.
  


 3       Q.    Anything else on Slide 4?
  


 4       A.    No.
  


 5       Q.    Okay.  Go on to Slide 5 then.  Sorry.
  


 6             Slide 5 lists research locations.  Can you
  


 7   first tell us what's the difference between a primary
  


 8   source and a secondary source?
  


 9       A.    Primary sources are sources such as
  


10   documents, reports, letters, maps that were created
  


11   close in time and/or geography to a particular event.
  


12   They tend to be more accurate than secondary sources in
  


13   describing the event because of that proximity.
  


14             Secondary sources are books or articles that
  


15   are frequently summarized about from other books or
  


16   articles that have relied on primary sources.
  


17             Secondary sources can be accurate, but
  


18   because they are not necessarily close in time or
  


19   proximity to an event, they are more subject to
  


20   possible error; and that's why professional historians
  


21   utilize mostly primary source in their work,
  


22   professional and scholarly.  And that's essentially
  


23   what I've tried to do with this particular report and
  


24   PowerPoint.
  


25       Q.    Do professional historians sometimes rely on
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 1   secondary sources if that's the best information they
  


 2   have?
  


 3       A.    Yes, they do.
  


 4       Q.    Are the sources that you used in your work
  


 5   footnoted in your report that's Exhibit X002?
  


 6       A.    Yes, everything that is discussed in my
  


 7   report is footnoted.  And the purpose of the
  


 8   footnoting, as with other professional and scholarly
  


 9   historians, is to verify accuracy for other parties who
  


10   may want to go check on those documents; or, possibly,
  


11   if someone wants to begin additional research on a
  


12   particular topic, they know where to go find the source
  


13   of a particular statement.
  


14       Q.    Does Slide 5 list some of the locations of
  


15   which you researched historical documents?
  


16       A.    Yes.  These are all sources that I utilized
  


17   to obtain the largest collection I could of primary
  


18   source documents.
  


19             That would be Arizona State University
  


20   Special Collections in Phoenix, Arizona State Archives
  


21   in Phoenix, Arizona Historical Foundation in Phoenix,
  


22   which, by the way, doesn't exist anymore.  It's been
  


23   absorbed by other archives.  The University of Arizona
  


24   Special Collections in Tucson, Arizona Historical
  


25   Society in Tucson and Phoenix.  The Yuma branch was
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 1   closed when I was here doing the work.
  


 2             Water Resources Center Archives, which used
  


 3   to be at the University of California at Berkeley, but
  


 4   is now at the University of California at Riverside.
  


 5   Even though it's a California institution, it has one
  


 6   of the largest collections of archival material on
  


 7   rivers throughout the West.
  


 8             The Bancroft Library at the University of
  


 9   California, which houses a large collection of primary
  


10   source documents about the West; Bureau of Land
  


11   Management here in Phoenix; the U.S. National Archives
  


12   in Washington, D.C.; the National Archives branch in
  


13   Denver, which houses Bureau of Reclamation records; the
  


14   Arizona State Land Department here in Phoenix; the Salt
  


15   River Project archives in Phoenix; the Sharlot Hall
  


16   Museum and Research Library in Prescott; and, as I
  


17   indicated earlier, many online newspaper and historical
  


18   photograph collections.
  


19       Q.    Did you personally or someone acting under
  


20   your direction actually go to all these different
  


21   places?
  


22       A.    I personally went, sometimes with a research
  


23   assistant and sometimes not.  I did all of the research
  


24   in these sources.
  


25       Q.    Anything else?
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 1       A.    Oh, let me qualify that.  With the exception
  


 2   of homestead patent files, which I had the information
  


 3   about, and then I contacted a colleague in Washington,
  


 4   D.C., who then copied them for me and sent them to me.
  


 5       Q.    So you looked at all the documents for the
  


 6   homestead patent files.  You just didn't actually go
  


 7   and pull them out of the records?
  


 8       A.    Correct.
  


 9       Q.    Anything else to say on Slide 5?
  


10       A.    Let's see.  No, that's it.
  


11       Q.    Let's go to Slide 6.  This one is titled
  


12   Published Research Sources.  Can you tell us what
  


13   published sources you reviewed and considered?
  


14       A.    Well, in addition to a lot of unpublished
  


15   archival material, primary source material, there are
  


16   also a lot of published primary source material,
  


17   primarily in government agency records, and these are
  


18   sources that I searched or one of my research
  


19   assistants searched and copied reports from the U.S.
  


20   Geological Survey.  Those are Water Supply Papers and
  


21   Annual Reports and other studies; Bureau of
  


22   Reclamation; the Department of Indian Affairs; the
  


23   General Land Office, which is today the Bureau of Land
  


24   Management; various congressional materials, including
  


25   the Congressional Record and Congressional Reports;
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 1   Arizona Territorial Legislation; and many other, in
  


 2   addition to these primary source, many other secondary
  


 3   published sources.
  


 4       Q.    Okay.  Does that cover everything on Slide 6?
  


 5       A.    Yes.
  


 6       Q.    Okay, Slide 7 says Research and Writing
  


 7   Methodology.  Can you explain to the Commission your
  


 8   approach in undertaking this project?
  


 9       A.    Well, with thousands of pages of historical
  


10   records available, the most relevant of those records
  


11   were abstracted into a special document database, which
  


12   can be sorted by date or subject matter or keyword.
  


13             And once I had several hundred of these
  


14   documents in my database, then I did some test sorting
  


15   to see how organization would run.  And then once I
  


16   determined the best way to sort the database, I then
  


17   dropped all of the abstracts of those documents right
  


18   into a word processing program, which essentially
  


19   provided a rough draft of the report.  I still had to
  


20   add transition sentences and that kind of thing, but at
  


21   least all of the material was presented in a logical
  


22   manner and didn't have to be retyped.
  


23       Q.    And then was this PowerPoint presentation
  


24   taken from your report?
  


25       A.    Yes, it was.
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 1       Q.    Does that cover everything on Slide 7?
  


 2       A.    Yes.
  


 3       Q.    Okay.  Slide 8 says U.S. General Land Office
  


 4   Surveys.  Does the next section of your materials
  


 5   relate to federal land surveys?
  


 6       A.    Yes.  A lot of the detail about how federal
  


 7   surveys of the West were done came from C. Albert
  


 8   White's book entitled A History of the Rectangular
  


 9   Survey System, which was published by the U.S.
  


10   government in 1983 to explain federal surveying and how
  


11   that work had evolved over time.
  


12             White's book prints verbatim actual
  


13   instructions to surveyors and manuals that came out.
  


14   So his book is essentially a primary source, but with
  


15   additional historical interpretation provided by
  


16   Mr. White.
  


17       Q.    Is that a book that you've used as a source
  


18   on other navigability work you've done?
  


19       A.    Many, many times.  It's pretty much
  


20   essential.  Fortunately, it's available online now, so
  


21   if parties want to download it and read it for their
  


22   own purposes or other research, it's a lot easier than
  


23   when I originally got it.
  


24       Q.    Okay.  Anything else on Slide 8?
  


25       A.    No.
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 1       Q.    Slide 9 says U.S. General Land Office Survey
  


 2   Field Notes and Plats.
  


 3             I guess my first question is are land survey
  


 4   records important sources for Verde River navigability
  


 5   analysis?
  


 6       A.    My understanding is that land records and
  


 7   survey plats and field notes are important, but not
  


 8   necessarily, to use a legal term, probative.  But they
  


 9   can be quite, I guess, illustrative of what a
  


10   particular watercourse was like.
  


11             They were done partly for the following
  


12   reasons:  One was to prepare the public domain,
  


13   primarily in the West, for an orderly settlement
  


14   pattern; and, secondly, was to record the
  


15   characteristics of the public domain.
  


16       Q.    Go ahead.
  


17       A.    In essence, to provide the U.S. government
  


18   with detailed information about what it had acquired
  


19   when it had acquired the western territories, either
  


20   from France in the Louisiana purchase or from Spain at
  


21   the end of the Mexican-American War.
  


22       Q.    And you said you thought they were
  


23   illustrative and not probative.  I just want to make
  


24   sure I understand that.
  


25             You believe they're important information for
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 1   the fact-finder to consider, but they don't necessarily
  


 2   determine the answer on their own, is that what you're
  


 3   saying?
  


 4       A.    That's exactly what I'm saying.
  


 5       Q.    And you talked a little bit about why the
  


 6   surveys are performed.  Can you tell us a little bit
  


 7   more about that?
  


 8       A.    Well, I just mentioned two reasons.  One was
  


 9   to prepare the public domain for orderly settlement by
  


10   providing a detailed means of establishing boundaries,
  


11   so when homesteaders selected their parcels, they would
  


12   have a precise legal description of their property; and
  


13   then the other was to provide the U.S. government with
  


14   information about what it held on lands that were still
  


15   within the public domain.
  


16       Q.    What were the surveyors told to do?
  


17       A.    Well, there were a number of different
  


18   manuals that began in 1851 that the U.S. government
  


19   published.  Prior to 1851 federal surveyors were given
  


20   individual letters of instructions covering certain --
  


21   the areas they were going to survey.
  


22             But beginning in 1851, because there was a
  


23   lot of settlement taking place, primarily in Oregon and
  


24   in California, the government thought it made more
  


25   sense to publish a manual of instructions, rather than
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 1   having to send out hundreds of individual letters to
  


 2   surveyors.
  


 3             There were -- the 1851 manual was the first
  


 4   manual, and it's in White's book, as are these other
  


 5   manuals.  And there were six manuals in total that were
  


 6   issued that governed surveying prior to Arizona's
  


 7   statehood in 1912.  So there were seven total; 1851,
  


 8   1855, 1864, 1881, 1890, 1894, and 1902.
  


 9             The surveyors -- do you want me to keep
  


10   going?
  


11       Q.    Yeah.  You're still talking about the
  


12   manuals, right?
  


13       A.    The manuals and what they were supposed to
  


14   do.
  


15       Q.    Okay.  That was my question.
  


16       A.    Okay.  The surveyors were instructed that
  


17   they were to record the details of what they
  


18   encountered as they ran township, range, and section
  


19   lines.
  


20             For example, if they crossed a road or a
  


21   trail or a ravine or an irrigation ditch or a river or
  


22   a stream, they were to record, as they ran straight on
  


23   a line, precisely where they encountered that
  


24   particular feature of the land.
  


25             And with regard to waterways, the surveyors
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 1   were told specifically to meander all navigable bodies
  


 2   of water.  Now, by meander, it essentially meant to use
  


 3   degree bearings to follow the sinuosities of the body
  


 4   of water.  But that was for navigable bodies of water.
  


 5   And, in fact, surveyors had been told by federal law
  


 6   since 1796 that they had to meander navigable bodies of
  


 7   water.
  


 8             One thing I want to point out is that the
  


 9   manuals gradually expanded the types of watercourses
  


10   over the years, from one manual to another, to show
  


11   that the meanders were to be done not only of all
  


12   navigable bodies of water, but also major nonnavigable
  


13   bodies of water and rivers that formed the boundaries
  


14   for federal reservations or that were exceptionally
  


15   large in width.  The big test was 3 chains or more.
  


16       Q.    And did that change occur over time?
  


17       A.    Gradually it added more and more streams that
  


18   were to be meandered, but the bottom line was that
  


19   anything that was navigable always had to be meandered.
  


20       Q.    Okay.
  


21       A.    It's also important to understand that these
  


22   surveys were what was known as transect surveys,
  


23   meaning that they're only accurate where the surveyor's
  


24   survey line intersected an item, such as a road or a
  


25   river or a ditch or on line.  And by on line, not
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 1   today's online, but as the line was being run by the
  


 2   surveyor where they ran into it.
  


 3             So these transect surveys are not accurate
  


 4   for the areas in between where the lines -- where there
  


 5   aren't lines.
  


 6             Surveyors did sometimes note things that were
  


 7   away from the line, such as a house or a field, but
  


 8   they were not required to do so, and sometimes they did
  


 9   not.  Sometimes they were prevented from doing so,
  


10   either because of the need for haste or because of poor
  


11   weather or because, for example, there might have been
  


12   a hill that would obstruct the view of something that
  


13   was not on line.
  


14             And so when they did note these things, they
  


15   were simply eyeballing where they were if they did not
  


16   hit them directly on line.  So any farm field that lay
  


17   away from a survey line or any portion of it outside
  


18   the line is not accurate in terms of size.
  


19             And I can give you a personal example about
  


20   where I learned this information.  When I was -- if you
  


21   want me to.
  


22       Q.    Yeah.  Let me just stop a second, though.
  


23             You heard Mr. Hjalmarson -- you were in the
  


24   room this morning when Mr. Hjalmarson testified, right?
  


25       A.    Yes.
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 1       Q.    And did you hear him talk about situations
  


 2   that he had seen where the interior of the surveys, in
  


 3   terms of about where a house was or something like
  


 4   that, would have been -- actually was accurate; did you
  


 5   hear that?
  


 6       A.    Well, that may have been true, but since
  


 7   other surveyors weren't necessarily required to do that
  


 8   and there is nothing that required surveyors to
  


 9   actually -- for example, if a house was 10 chains away
  


10   from the survey line, there was nothing that required
  


11   the surveyor to actually go out and measure out to the
  


12   house.
  


13       Q.    So your opinion is not that everything inside
  


14   the survey, interior of the survey, is inaccurate; it's
  


15   just that they weren't required to be accurate, is that
  


16   what you're saying?
  


17       A.    Except where the lines were.  And I can give
  


18   you a personal example.
  


19       Q.    Yeah, give us your personal example.
  


20       A.    When I was doing my navigability work on the
  


21   Kern River, one of the things I always try and do is
  


22   actually go out and look at a particular area that I'm
  


23   doing historical work on.  And so I went out to a
  


24   portion of the river that was involved in this
  


25   particular case, and I brought along a large printout
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 1   of the General Land Office survey plat from
  


 2   1860-something for that portion of the Kern River, and
  


 3   I also brought along the most recent U.S. Geological
  


 4   Survey topographic map.  And because I was on a dirt
  


 5   road and that road was on the topographic map, I could
  


 6   ascertain pretty clearly where my car was located.
  


 7             And when I got to a particular place, I got
  


 8   out of the car and I went and looked at the Kern River
  


 9   as it was shown on the current topo map and as it was
  


10   also shown on the General Land Office survey plat.  And
  


11   the survey plat showed, in essence, that the river ran
  


12   through a gigantic hill that was right where I was --
  


13   very close to where I was standing.
  


14             And so I -- and as I could clearly see with
  


15   my own eyes, as well as from the topo map, there was no
  


16   way that that river went through that hillside, even
  


17   historically.  So the only conclusion that I could come
  


18   up with was that somebody had made an error.
  


19             So the next time I went to the Historical
  


20   Office of the Bureau of Land Management to get more
  


21   topos, I asked them why was this obvious discrepancy.
  


22   And their explanation was essentially what I've
  


23   provided here; that the surveyor who had done the field
  


24   notes for that particular area had not drawn the map
  


25   when he was actually out there; that he actually took
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 1   the field notes back to his office, recorded the
  


 2   details of where the survey lines went accurately for
  


 3   where those lines were, and then basically from memory
  


 4   inserted where the river was, which is why the mistaken
  


 5   location for the river.
  


 6       Q.    Did you recall Mr. Hjalmarson earlier today
  


 7   talking about some drafts, that the surveyors would do
  


 8   drafts of the maps, along with the notes, and then go
  


 9   back to the office and do a more formalized map?
  


10       A.    Yes, I heard that.
  


11       Q.    Have you ever seen that happen?
  


12       A.    I have used U.S. General Land Office survey
  


13   plats and notes in California, Arizona, New Mexico,
  


14   Kansas, Oklahoma, Montana, Idaho.  I think that's it.
  


15   And regardless of which branch of the Bureau of Land
  


16   Management I have gone to or any of the related federal
  


17   archives, I have never seen a draft of a GLO survey
  


18   plat.  I have only seen the finished products, which,
  


19   as the person Bureau of Land Management explained to
  


20   me, was that the maps were done after the field notes,
  


21   once the notes were completed in the field and taken
  


22   back to the office.
  


23       Q.    Okay.  So if somebody did a draft in the
  


24   field, all of them got torn up before they ever got to
  


25   the files you looked at?
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 1       A.    And there would be literally tens of
  


 2   thousands of them, and I have never seen even one
  


 3   anywhere.
  


 4       Q.    Have we covered everything on Slide 9?
  


 5       A.    Yes.
  


 6       Q.    Okay.  Slide 10 looks like it's sort of a
  


 7   continuation of Slide 9.
  


 8             Did you examine all of the survey documents
  


 9   on the Verde?
  


10       A.    I examined the notes and the plats for the
  


11   entire Verde River, from its headwaters near Paulden,
  


12   Arizona to the Verde's confluence with the Salt River,
  


13   except for those surveys that were done long after
  


14   statehood, and there were a couple that I think were
  


15   from the 1950s.
  


16             Most of the plats were dated well before
  


17   statehood, but, as I said, there were a couple that
  


18   were poststatehood.
  


19             And there were at least eight federal
  


20   surveyors who mapped the Verde between -- prior to
  


21   1912, and while those surveys were done under the
  


22   instructions of different survey manuals at different
  


23   times of years and in different months, not one of the
  


24   surveyors recorded information about the Verde River
  


25   that would have been consistent with a determination of
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 1   navigability.
  


 2       Q.    Anything else on Slide 10?
  


 3       A.    No.
  


 4       Q.    Now, at the bottom of Slide 10, it says "Some
  


 5   sample survey plats follow."  Is Slide 11 a sample
  


 6   survey plat?
  


 7       A.    Yes.  I thought it was -- as I said earlier,
  


 8   it would be redundant to go through every single one of
  


 9   the plats.  The details of those are in my report.  But
  


10   I selected a few here, largely for illustration
  


11   purposes.
  


12       Q.    Okay.  On Slide 11 it refers to township 2
  


13   north, 7 east.  Do you know what portion of the Verde
  


14   that deals with?
  


15       A.    This is the most downstream portion of the
  


16   Verde where it meets the Salt River in the northern
  


17   part of Section 5, township 2 north, range 7 east.
  


18       Q.    Okay.  Are there -- are the meanders shown on
  


19   this plat?
  


20       A.    Oh, there are meanders that are shown here,
  


21   but these were not done as a result of Farmer's
  


22   determination that the Verde River was navigable.  He
  


23   was using the meanders -- he was doing the surveys
  


24   under the 1890.  Let's see.  Let me check the date
  


25   here.
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 1       Q.    This is Farmer.  When you talk about Farmer,
  


 2   you're talking about Farmer who was the surveyor?
  


 3       A.    Yeah, it's not a farmer.  It's R.A. Farmer.
  


 4       Q.    Okay.
  


 5       A.    His meanders were consistent with the
  


 6   instructions of the 1890 survey manual, as that had
  


 7   been continued in 1894 and in the 1902 manuals; that,
  


 8   quote, Both banks of navigable rivers, as well as of
  


 9   all rivers not embraced in the class denominated as
  


10   navigable, the right angle width of which is 3 chains
  


11   and upwards, will be meandered on both banks by
  


12   taking the general courses and distance of their
  


13   sinuosities, and the same are to be entered in the
  


14   field book.
  


15             And his field notes and his plat clearly
  


16   demonstrate that the Verde River was more than
  


17   3 chains.  One chain, by the way, is 66 feet.  And the
  


18   stream thus met the criteria for meandering
  


19   nonnavigable bodies of water.
  


20             And this not only is just a separate
  


21   determination, but it's also backed up by what the
  


22   surveyors further up the river did in other townships.
  


23       Q.    And how is that so?
  


24       A.    Well, some of the other examples will show
  


25   that.
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 1       Q.    Okay.  Anything else on Slide 11?
  


 2       A.    No.
  


 3       Q.    Okay.  Slide 12.  What does this show?
  


 4       A.    This is the General Land Office survey plat
  


 5   for township 13 north, range 5 east, which was approved
  


 6   in 1874.  Let's see.  Part of this township -- this is
  


 7   near present-day Camp Verde, and part of this township,
  


 8   including the portion of Camp Verde Military
  


 9   Reservation, which today is the Fort Verde State
  


10   Historic Park, were surveyed originally in 1873 by
  


11   C. Burton Foster.  And four years later Foster also
  


12   carried out subdivision surveys of parts of
  


13   townships 14 and 15 north, range 4 east and
  


14   townships 15 and 16 north, range 3 east; other areas of
  


15   significant settlement in the Verde Valley.
  


16             Because Foster's treatment and descriptions
  


17   of the Verde River were comparable in all these
  


18   surveys, I'm only going to talk about township 13
  


19   north, range 5 east in this particular discussion.
  


20       Q.    Okay.  What did he do in -- the surveyor do
  


21   in this township?
  


22       A.    All right.  He did his survey between
  


23   December 2nd and 6th, 1873, and he did the subdivision
  


24   lines of township 13 north, range 5 east; but he
  


25   undertook no meanders of the Verde River.
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 1             And his failure to establish meander corners
  


 2   and to not meander the stream was consistent with the
  


 3   instructions set forth in the 1864 surveying manual;
  


 4   that only navigable bodies of water were to be
  


 5   meandered on both banks.  And, in general, his
  


 6   commentary when he encountered the stream was limited
  


 7   to a statement that it was about one chain wide and it
  


 8   had a gentle current and a sandy bottom.
  


 9       Q.    Okay.  Does that cover everything on
  


10   Slide 12?
  


11       A.    Yes.
  


12       Q.    Okay.  Slide 13 is another sample plat,
  


13   right?
  


14       A.    Yes.  This is --
  


15       Q.    What township does this deal with?
  


16       A.    Well, this is several of them.  This is the
  


17   U.S. General Land Office survey plat of the Camp Verde
  


18   Military Reservation, townships 13 and 14 north,
  


19   range 5 east and township 4 north, range 4 east, which
  


20   was approved in 1893.  And this was surveyed by Daniel
  


21   Drummond between the end of December 1892 and early
  


22   January 1893.
  


23       Q.    And which manual were these gentlemen working
  


24   under?  Do you know?
  


25       A.    Well, Drummond -- part of this had already
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 1   been surveyed originally by C. Burton Foster in 1873,
  


 2   but Drummond's survey was conducted under the
  


 3   directions of the 1890 federal surveyors' manual
  


 4   directing surveyors to meander navigable bodies of
  


 5   water, as well as streams over 3 chains wide that were
  


 6   not navigable.
  


 7       Q.    Okay.  So were there meandered corners done
  


 8   on this particular plat?
  


 9       A.    Well, under the directions for nonnavigable
  


10   bodies of water over 3 chains, Drummond clearly
  


11   established meander corners at each intersection with
  


12   the Verde, and he noted in most cases that the stream
  


13   was considerably wider than 3 chains.
  


14             And, in addition, the conclusion that
  


15   Drummond's meanders were due to the 1890 instructions
  


16   directing nonnavigable streams over 3 chains wide to
  


17   be meandered, and not due to navigability, is
  


18   indicated by the fact that, as it's shown on the
  


19   previous slide, C. Burton Foster had surveyed some of
  


20   the same area two decades earlier and had determined
  


21   that the Verde was not navigable, at least based on his
  


22   field notes.
  


23       Q.    Okay.  Anything else on Slide 13?
  


24       A.    No.
  


25       Q.    Is Slide 14 another sample survey plat?
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 1       A.    Yes.  This one is a sample survey plat of
  


 2   township 17 north, range 3 east, approved in 1909, and
  


 3   this was done by a surveyor by the name of Jesse B.
  


 4   Wright.  This is the area on the Verde River just
  


 5   upstream from the area that C. Burton Foster had
  


 6   surveyed earlier.
  


 7       Q.    Okay.  Were there meanders done on this plat?
  


 8       A.    This particular plat was surveyed under the
  


 9   directions of the 1902 surveyor manual, which
  


10   instructed surveyors to meander navigable bodies of
  


11   water, as well as nonnavigable ones that were more than
  


12   3 chains wide; but Wright did not make any meanders of
  


13   the Verde in this township, indicating both that he did
  


14   not think the river was navigable and, also, that the
  


15   stream was not over 3 chains wide.
  


16       Q.    Okay.  Anything else you want to say about
  


17   this plat?
  


18       A.    No.
  


19       Q.    Slide 20, is that another sample survey plat?
  


20       A.    Aren't we on Slide 15?
  


21       Q.    I'm sorry, Slide 15.  Wishful thinking.
  


22             Slide 15.
  


23       A.    This is the General Land Office 1902
  


24   subdivision survey of township 18 north, range 2 east,
  


25   which was approved in 1903.
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 1             Going upstream, I skipped a township because
  


 2   that township wasn't surveyed until 1956.
  


 3             This township, the one that's on the screen,
  


 4   was surveyed by James B. Girand, G-I-R-A-N-D, in the
  


 5   summer of 1902.  The Verde River flowed through the
  


 6   southwest corner and crossed on just the line between
  


 7   Sections 30 and thirty -- 31 and 32 before it exited on
  


 8   the western edge of the township.
  


 9             When Girand encountered the Verde River on
  


10   this line, his field notes suggested that his
  


11   assessment of the stream was that it was nonnavigable,
  


12   because he didn't establish any meander corners on
  


13   any -- he actually had to improvise in order to guess
  


14   the width of the stream, which he thought was 80 links,
  


15   which is four-fifths of a chain wide.
  


16       Q.    Four-fifths of 66 feet?
  


17       A.    Right.
  


18       Q.    Anything else on Slide 15?
  


19       A.    Well, it's impossible to know whether he
  


20   was using the new 1902 manual, which had just come out
  


21   on January 1st of 1902, or the previous 1894 manual.
  


22   But in either case he would have been required to
  


23   establish meander corners for navigable bodies of
  


24   water, as well nonnavigable streams over 3 chains.
  


25   and so, therefore, his failure to establish meander
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 1   corners indicated that he believed the stream to
  


 2   be nonnavigable and that it was less than 3 chains
  


 3   wide.
  


 4             I might point out one other thing on this
  


 5   map.  A lot of the more later meanders, you see on the
  


 6   right-hand side you can see a lot of small boxes, and
  


 7   the print doesn't show up very well, but it says
  


 8   "Meanders of," and this is where the surveyor, federal
  


 9   surveyor, would have entered the degree bearings and
  


10   distances if he had meandered any body of water.  And,
  


11   as you can see, there's nothing listed there, and there
  


12   are no meander data in his field notes either.
  


13       Q.    Okay.  Is that all on Slide 15?
  


14       A.    Yes.
  


15       Q.    Okay.  Slide 16 is entitled Conclusions About
  


16   Federal Surveys.  Does this slide set forth your
  


17   general conclusions about surveys on the Verde and
  


18   their implications for navigability?
  


19       A.    Yes.
  


20       Q.    Can you tell us what those are?
  


21       A.    Most federal surveyors along the Verde River
  


22   did not meander the stream, thus indicating a lack of
  


23   navigability in their viewpoints.
  


24             In those few instances where the surveyors
  


25   did meander the Verde, all of those instances are
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 1   attributable to instructions in different surveying
  


 2   manuals for meanders of nonnavigable bodies of water
  


 3   under certain special circumstances.
  


 4             Thus, there were eight different federal
  


 5   surveyors, who were specifically charged with recording
  


 6   navigable bodies of water, and who undertook surveys
  


 7   along the Verde in different years, that indicated that
  


 8   the Verde River, in their view, was not navigable.
  


 9       Q.    Okay.  Is that all you have to say about the
  


10   surveys today?
  


11       A.    Yes.
  


12       Q.    Okay.  Slide 17 is the beginning of the
  


13   discussion of federal patents; is that correct?
  


14       A.    Yes.
  


15       Q.    Are patents another group of documents that
  


16   you reviewed?
  


17       A.    Yes.  Historical records that shed a lot of
  


18   light on navigability or nonnavigability are records
  


19   relating to federal and state homestead patents, and
  


20   the following slides all address this group of records.
  


21             A little background on homesteading is useful
  


22   to understand this.
  


23       Q.    Yeah, what did somebody have to do to get a
  


24   patent?
  


25       A.    There were different types of land patents
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 1   issued by the Federal Government, the most common of
  


 2   which was the Homestead Act of 1862.
  


 3             That process, to summarize it generally, was
  


 4   that if a person wanted to obtain land from the public
  


 5   domain, they would go to a Land Office and they would
  


 6   say "I want this particular parcel of property."  And
  


 7   because the surveys had already spelled out, in many
  


 8   cases, what the sections and townships and ranges were,
  


 9   they could provide a legal description.
  


10             If no one else was claiming that land, then
  


11   the law said you had to go back out to the land and
  


12   live on it, typically for a couple of years; and during
  


13   that time you had to make improvements to it, such as
  


14   building a home or a barn or fences or other things, as
  


15   well as farming the property.
  


16             The Homestead Act provided you could get up
  


17   to 160 acres of land, unless you were married, in which
  


18   case it was 320.  And once you lived on the land and
  


19   made the improvements, you would go back to the Land
  


20   Office at the end of that two-year period, and you
  


21   needed to fill out an affidavit, which was swearing
  


22   that you had done the improvements and listing what
  


23   those improvements were.  You also had to bring at
  


24   least two witnesses with you, who swore to similar
  


25   affidavits saying Farmer Jones has done the following
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 1   improvements, and so on and so forth.
  


 2             Assuming that the official at the Land Office
  


 3   agreed that the law had been met, then the applicant
  


 4   would pay a small sum of money, and they would receive
  


 5   a patent, which basically was a deed.
  


 6             And all of the documents, such as the
  


 7   affidavits, the receipts for the payments, and if there
  


 8   was any dispute over a particular patent, all of those
  


 9   documents wound up in what was called a patent file,
  


10   which was not the deed, but that's all of the related
  


11   documents.
  


12             And nearly all of the patent files are at the
  


13   National Archives in Washington, D.C.
  


14       Q.    Did you, in your work for this case, did you
  


15   review all those patent files on the Verde?
  


16       A.    We obtained all of the patent files that
  


17   relate, that either overlay or touch the Verde River,
  


18   to review all of those patent files, and there are over
  


19   100 of them that in some way came -- that the Verde
  


20   River came in contact with.
  


21       Q.    And on subsequent pages of your PowerPoint,
  


22   you have some maps relating to the patent files.  Can
  


23   you tell us how those maps were prepared, while we're
  


24   still on Slide 17?  Can you tell us how you went about
  


25   doing the maps?
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 1       A.    Oh, yes.  Once we had the patent information,
  


 2   which the patents themselves, generally speaking, you
  


 3   don't get, because those were the deeds that were given
  


 4   to the homesteader; but the legal descriptions and the
  


 5   patent number and information are recorded in U.S.
  


 6   government records.  So I would get the actual patent
  


 7   information, and then I used historical maps, including
  


 8   the General Land Office survey plats, to determine
  


 9   whether a particular patent did, in fact, touch the
  


10   Verde River.
  


11             But I also wanted to be sure that because the
  


12   General Land Office survey plats were done at different
  


13   times of year, different years and so on, I wanted to
  


14   be sure that there weren't possible channel changes
  


15   that might have meant that a patent that appeared not
  


16   to touch it on the General Land Office plat, might have
  


17   touched it at a different time of year when another map
  


18   was done.
  


19             So I obtained U.S. Forest Service historical
  


20   maps, as well as the historical USGS topo maps, and I
  


21   worked with the cartographic office at the Salt River
  


22   Project, and they used their GIS mapping system to
  


23   overlay those three sets of maps onto a base map and
  


24   then to overlay the homestead patents on top of those
  


25   three sets of rivers, to show where any one of those
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 1   patents may have touched the river as it appeared on
  


 2   one of the historical maps.
  


 3       Q.    What types of information appear in the
  


 4   patent files that might be important to somebody who
  


 5   was trying to determine whether a watercourse was
  


 6   navigable in 1912 in its ordinary and natural
  


 7   condition?
  


 8       A.    Well, the most obvious ones that I ran
  


 9   across, not only in the Verde, but also in the Salt and
  


10   on the Gila, is that a particular homestead person
  


11   might have received 160 acres, and when he filled out
  


12   his patent file, he might have said -- stating what he
  


13   had done for improvements, he might have said, "Well, I
  


14   farmed 120 acres, but I couldn't farm the other 40
  


15   because it was in the bed of the river."
  


16             Or, alternatively, he might say something
  


17   like "The river channel changes so much where it
  


18   crosses my property that I could not consistently farm
  


19   this area" or "It wiped out my fence" or something like
  


20   that.
  


21             So there were actual statements about how
  


22   these farmers interacted with the Verde River in their
  


23   patent files.
  


24       Q.    Okay.
  


25       A.    And, in addition, the farmers knew that they
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 1   might have a piece of property with the bed of the
  


 2   river in it, and so did the officials at the General
  


 3   Land Office, because they were the ones recording the
  


 4   precise legal description of the property.
  


 5       Q.    Let's go on to Slide 18.
  


 6             Is this part of the maps that were prepared
  


 7   to show what patent overlay the Verde River?
  


 8       A.    Yes.  You can see the section of the Verde
  


 9   down here.  This is the entire river in this small
  


10   inset.  The yellow block on the inset shows the area
  


11   that's covered by this large white piece here, and the
  


12   three different channels or versions of the Verde River
  


13   you can see coming all the way down the Verde River
  


14   here.  The orientation is skewed in order to make it
  


15   fit on the map.  But the -- let's see.
  


16             The light blue river, the lightest blue that
  


17   you can see on here, is the river the way the Verde
  


18   River appeared on the U.S. General Land Office survey
  


19   plat in field notes.  The mid blue color came from
  


20   historical Forest Service maps around 1912 or 1913.
  


21   And the very dark blue that you see on there are the
  


22   U.S. Geological Survey topographic maps as close to
  


23   statehood as I could get.
  


24       Q.    Okay.  And there's an exhibit number here on
  


25   the top.  Does that relate to the old blowup maps you
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 1   used a couple times ago at the Commission?
  


 2       A.    Yes, long before PowerPoints.  The exhibit
  


 3   number on these slides were from the foam board big
  


 4   posters that I used in previous testimony.
  


 5       Q.    So does this exhibit show or this page of
  


 6   your PowerPoint show the location of the Verde River at
  


 7   different times?
  


 8       A.    Yes, and it also shows, significantly, you
  


 9   can see all of the land patents here, the black boxes
  


10   with little numbers in them, that touch one or more of
  


11   the versions of the Verde River.  And you can see there
  


12   are quite a few of them up here in this upstream piece.
  


13   So, clearly, some of these patents had the Verde River
  


14   either flowing directly through it or at least touching
  


15   it.
  


16       Q.    And is this section you're looking at here on
  


17   Slide 18, is that up somewhat near the headwaters, the
  


18   upper end?
  


19       A.    This is very close to the headwaters
  


20   upstream.
  


21       Q.    Let's go on to Slide 19.  Is this similar to
  


22   Slide 18, just a different portion of the river?
  


23       A.    This is the next downstream portion of the
  


24   river.  You can see the yellow box on the inset is
  


25   moved downstream.  And, again, there are fewer patents
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 1   in through here, but you can also see the changes in
  


 2   the Verde's channel.
  


 3             The different versions of the channel also
  


 4   may be, in part, due to different mapping techniques as
  


 5   well.  But, in any event, again, I wanted to be sure I
  


 6   got any of the patents that touched any version of the
  


 7   Verde based on mapping technique.
  


 8       Q.    And, again, was the reason, your reason in
  


 9   doing this particular analysis, was that to show the
  


10   changes in the river channel location, or was it more
  


11   designed to make sure you got all the patents?
  


12       A.    Well, it was both, actually; to compare
  


13   different historical maps, as well as to make sure the
  


14   patents that touched any part of the river, that we
  


15   obtained them.
  


16       Q.    Okay.  Anything else you need to say about
  


17   Slide 19?
  


18       A.    No.
  


19       Q.    Slide 20, is this a different portion of the
  


20   river?
  


21       A.    This is another portion, the portion just
  


22   downstream from the previous one, and, again, the
  


23   different versions of the Verde channel.  And here you
  


24   can see that there are a lot more homestead patents
  


25   that touched the Verde River, the black boxes with the
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 1   numbers in them.
  


 2             Now, this doesn't mean that there weren't
  


 3   patents out here off on the side too.  I was just
  


 4   obtaining the ones that touched or overlay the channel.
  


 5       Q.    Anything else on Slide 20?
  


 6       A.    No.
  


 7       Q.    Slide 21, is this another section of the
  


 8   river?
  


 9       A.    This is the next downstream portion, almost
  


10   getting down to the last portion of the river before it
  


11   joins the Salt River.  Again, the yellow box shows
  


12   where the larger white map is located; and, again, you
  


13   can see the different versions of the Verde channel and
  


14   the various homestead patents that touched those
  


15   versions.
  


16       Q.    Okay.  Slide 22, is this the portion of the
  


17   river getting closer down to the confluence?
  


18       A.    Did that not change there?
  


19       Q.    22.
  


20       A.    There we go.
  


21             Yes, this is the most downstream portion of
  


22   the Verde before it joins the Salt River.  You can see
  


23   it in the yellow box here.  And, again, you can see the
  


24   different versions of the channel of the Verde and the
  


25   many homestead patents that touched one or both of
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 1   those.
  


 2       Q.    And there you're looking at Slide 23, right?
  


 3       A.    Oh, am I?
  


 4       Q.    No, that's okay.
  


 5       A.    Okay.
  


 6       Q.    We sort of skipped over 22, but I don't think
  


 7   anybody's going to complain.  So 22 was essentially
  


 8   just a different part of the river?
  


 9       A.    Just the next stream up, next piece up.
  


10       Q.    Slide 23 is the portion down by the
  


11   confluence?
  


12       A.    Yes.
  


13       Q.    Slide 24 is captioned Desert Land Act.  Did
  


14   you review the Desert Land Act of 1877 as part of your
  


15   work on this?
  


16       A.    Yes.  The Desert Land Act was a different
  


17   type of homesteading law.  As the title implies, it was
  


18   designed to encourage settlement of desert areas, and
  


19   it made it easier for settlers to acquire a larger box
  


20   of land because you needed more land to be productive
  


21   in desert areas.
  


22             For the Desert Land Act, you could get up to
  


23   640 acres, instead of the 160 under the Homestead Act.
  


24   But there's an important feature of this law that
  


25   relates to navigability.  The law required that
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 1   claimants provide irrigation water to their lands, and
  


 2   it also provided that that water had to come from a
  


 3   than navigable stream.  In other words, you couldn't
  


 4   get a Desert Land Act patent unless you proved you
  


 5   irrigated it, and you had to get the water from
  


 6   something that was not navigable, according to the law.
  


 7             And the exact wording of the law was
  


 8   "Provided however that the right to the use of water by
  


 9   the person so conducting the same, on or to any tract
  


10   of desert land of 640 acres shall depend upon bona fide
  


11   prior appropriation; and such right shall not exceed
  


12   the amount of water actually appropriated, and
  


13   necessarily used for the purpose of irrigation and
  


14   reclamation; and all surplus water over and above such
  


15   actual appropriation and use, together with the water
  


16   of all, lakes, rivers and other sources of water supply
  


17   upon the public lands and not navigable, shall remain
  


18   and be held free for the appropriation and use for
  


19   irrigation, mining and manufacturing purposes subject
  


20   to existing rights."
  


21       Q.    Okay.  Did you find Desert Land Act patents
  


22   along the Verde River as part of your research?
  


23       A.    There were over 50 of them along the Verde
  


24   River.  Although, some of those were later canceled or
  


25   relinquished because it was more difficult to prove
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 1   what they had done in terms of irrigating the land.
  


 2             Although even though some of these were later
  


 3   canceled or relinquished for not fully complying with
  


 4   the patent requirements, the fact is is that there were
  


 5   50 applications under the Desert Land Act, and it
  


 6   indicates that many U.S. officials, as well as the
  


 7   applicants themselves, believed the river, the Verde,
  


 8   was not navigable because they were taking the water
  


 9   from a nonnavigable stream to irrigate their tract.
  


10       Q.    Anything else on Slide 24?
  


11       A.    No.
  


12       Q.    Okay.  Slide 25 is titled State Patents.
  


13             Is that a new section --
  


14       A.    Yes.
  


15       Q.    -- of your report?
  


16             In addition to looking at federal patents,
  


17   were there patents from the State of Arizona?
  


18                  CHAIRMAN NOBLE:  Mr. McGinnis, about how
  


19   much more time do you think you have?
  


20                  MR. MCGINNIS:  More than you want to go
  


21   this evening.
  


22                  That's not a fair answer.  Probably --
  


23   we're on Slide 25 of 76.  So we're a third of the way
  


24   done.
  


25                  CHAIRMAN NOBLE:  Oh.
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 1                  MR. MCGINNIS:  Now, some of those are
  


 2   photos, and they'll go faster once we get going, but
  


 3   we've got probably an hour.
  


 4                  CHAIRMAN NOBLE:  The chair invites
  


 5   comments.
  


 6                  Joy.
  


 7                  MS. HERNBRODE:  Mr. Chairman, I love our
  


 8   delightful court reporter, and I would like to not pay
  


 9   her extra, so I would propose that we continue
  


10   tomorrow.
  


11                  COMMISSIONER ALLEN:  Here, here.
  


12                  CHAIRMAN NOBLE:  Mr. Allen moves that we
  


13   leave at this point.  The chair agrees.
  


14                  Would you like to come to a point where
  


15   you want to stop?  Is that a good place?
  


16                  MR. MCGINNIS:  No, we were to the point
  


17   I wanted to stop.  That's why I was trying to make that
  


18   point, so you would say what we said, so yeah.
  


19                  CHAIRMAN NOBLE:  Send me a text next
  


20   time.
  


21                  MR. MCGINNIS:  We're right there.
  


22                  (The proceedings adjourned at 5:04 p.m.)
  


23
  


24
  


25
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            1                 CHAIRMAN NOBLE:  Welcome to the meeting

            2  of the Arizona Navigable Streams Adjudication

            3  Commission held today for the purpose of the

            4  continuation of the Verde River hearing.

            5                 We are now called to order and,

            6  Mr. Mehnert, will you find out who's missing?

            7                 DIRECTOR MEHNERT:  Commissioner Henness.

            8                 COMMISSIONER HENNESS:  Glad to be here.

            9                 DIRECTOR MEHNERT:  Commissioner Allen.

           10                 COMMISSIONER ALLEN:  Me too.

           11                 DIRECTOR MEHNERT:  Commissioner Horton.

           12                 Not here yet.

           13                 Chairman Noble.

           14                 CHAIRMAN NOBLE:  I am here.

           15                 DIRECTOR MEHNERT:  Okay, we have three

           16  Commissioners, an attorney, and myself, and we have a

           17  quorum.  So we're ready to go.

           18                 CHAIRMAN NOBLE:  Thank you very much.

           19                 We now call for the approval of the

           20  minutes of December 15th through December 19th, 2014,

           21  if there's any discussion.

           22                 Hearing none, is there a motion to

           23  approve?

           24                 COMMISSIONER ALLEN:  So moved.

           25                 COMMISSIONER HENNESS:  Second.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1233


            1                 CHAIRMAN NOBLE:  Thank you.  Is there

            2  any further discussion?

            3                 All in favor say aye.

            4                 COMMISSIONER HENNESS:  Aye.

            5                 COMMISSIONER ALLEN:  Aye.

            6                 CHAIRMAN NOBLE:  Any opposed?

            7                 Okay, now we're going to deviate from

            8  the agenda for just a moment and discuss where we're

            9  going to meet for the remainder of this, and I'm not

           10  sure that it will affect Commissioner Horton.  So at

           11  any rate, we can use this room for the remainder of the

           12  five days we have besides today, or we can go to,

           13  perhaps, three or four different other locations.  So

           14  let's discuss.

           15                 MR. BREEDLOVE:  The caveat to that is

           16  the 25th we wouldn't have access to this room until

           17  after 10:00 in the morning.  So we could always go to

           18  the previously scheduled --

           19                 DIRECTOR MEHNERT:  We do have the second

           20  floor conference room in the Capitol for that date.  We

           21  haven't been bumped from that room yet.  I know we've

           22  been bumped from a few others, but I doubt we're going

           23  to get bumped from that, but we do have it that date.

           24                 CHAIRMAN NOBLE:  The 28th?

           25                 DIRECTOR MEHNERT:  25th.
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            1                 CHAIRMAN NOBLE:  25th.

            2                 DIRECTOR MEHNERT:  A week from today.

            3                 CHAIRMAN NOBLE:  Yes.  That would be --

            4  this is a secure room, so, therefore, we're able to

            5  leave things overnight.  But what about the 25th?  I've

            6  got it.  I'm remembering now.  The 25th.

            7                 DIRECTOR MEHNERT:  Well, we're leaving

            8  after that anyway, so we don't have any days after that

            9  until March.

           10                 MR. SLADE:  You meant the 24th, the

           11  night before the 25th, is it still secure?

           12                 MR. BREEDLOVE:  Well, sure.  Oh, I see

           13  what you're meaning.  You're right, you would have to

           14  move your things, because people will be in this room

           15  the morning of the 25th.

           16                 MR. HOOD:  What about starting at 10:00

           17  that day and make it easier logistically for everybody?

           18                 MR. BREEDLOVE:  We could, but everybody

           19  would have to move their stuff out of the room and

           20  bring it with them and bring it back on the afternoon

           21  of the 24th.

           22                 MR. MCGINNIS:  But we still do it once

           23  instead of six times.

           24                 MR. HELM:  Yeah, you're only going to

           25  have to do it once.
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            1                 MR. BREEDLOVE:  And we could probably

            2  store it here somewhere on site.

            3                 THE COURT REPORTER:  Do we need this on

            4  the record?

            5                 CHAIRMAN NOBLE:  No, we do not.

            6                 (An off-the-record discussion ensued.)

            7                 CHAIRMAN NOBLE:  Okay, I think we're

            8  ready to go back on the record, and we are ready to

            9  begin the continuation of the hearing regarding the

           10  Verde River.

           11                 So if I recall correctly, Mr. McGinnis

           12  and Win, you're up.  And is that where we're headed?

           13                 MR. MCGINNIS:  That's my recollection.

           14                 CHAIRMAN NOBLE:  Okay.  Bring it on.

           15

           16                    CROSS-EXAMINATION

           17  BY MR. MCGINNIS:

           18      Q.    Good morning, Mr. Hjalmarson.

           19      A.    Good morning, Mark.

           20      Q.    You've testified before this Commission a few

           21  times before, right?

           22      A.    Yes.

           23      Q.    You testified in the prior round in 2005, '6

           24  on the Gila River?

           25      A.    On the lower Gila, yes.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1236


            1      Q.    And you testified in this round in 2014, I

            2  believe, on the San Pedro, right?

            3      A.    Yes.

            4      Q.    And prior to December 2014, you hadn't

            5  testified before the Commission about the Verde; is

            6  that right?

            7      A.    That's right.

            8      Q.    But your testimony that started in December

            9  and is continuing now is your first testimony to the

           10  Commission about the Verde?

           11      A.    Yes.

           12      Q.    And I just want to make sure I had all the

           13  documents you had filed.  You filed a report dated

           14  October 4, 2014, with several appendices, that I

           15  believe is Exhibit X015; is that correct?

           16      A.    Yes.  Yes.

           17      Q.    Do you have that with you today?

           18      A.    Yeah.  What date did you say, October 14th or

           19  4th.

           20      Q.    I think it's October 4th, 2014.

           21      A.    Okay.  Yes, I have them here.

           22      Q.    And the appendices, also?

           23      A.    Yes.

           24      Q.    And you filed an addendum to that report

           25  dated November 14th, 2014, that's Exhibit X036; is that
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            1  correct?

            2      A.    Okay, yes.

            3      Q.    And do you have that with you today?

            4      A.    Yes.

            5      Q.    And then you submitted a PowerPoint that's

            6  dated October of 2014, and it's Exhibit X036; is that

            7  correct?

            8      A.    Yes.

            9      Q.    And do you have that with you today?

           10      A.    Yes.

           11      Q.    And then you submitted a second addendum

           12  dated February 5th, 2015, that Mr. Mehnert tells me is

           13  Exhibit X059; is that correct?

           14      A.    Yes.

           15      Q.    And do you have that with you?

           16      A.    Yes.

           17      Q.    You testified back in December that you had

           18  spent approximately 2,000 hours in preparing your

           19  report and testimony on the Verde.  Do you recall that?

           20      A.    Yes.

           21      Q.    Have you spent more time since December?

           22      A.    I've spent about a month.

           23      Q.    About how many hours do you think you spent?

           24      A.    Maybe 150, 200, something like that.

           25  Whenever TV's bad.
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            1      Q.    Which should be a lot, right?

            2            What portion of that 2,200 hours or so that

            3  you spent working on your report were spent on the

            4  middle and lower Verde as opposed to the upper Verde?

            5      A.    I've spent more time on the upper Verde.  I

            6  could just make a real rough guess.  I've probably

            7  spent two-thirds of my time on the upper, possibly a

            8  little more.  I got involved in all the land surveys up

            9  there in all the tributaries.

           10      Q.    And you and I have some background together,

           11  right?  We've known each other for a while?

           12      A.    Yes, sir, we do.

           13      Q.    And is it true that you personally care a

           14  great deal about the Verde River?

           15      A.    I'm quite interested in the Verde, and when I

           16  retired from the government, I settled in the Verde

           17  Valley, yes.

           18      Q.    So you live in the area of the river?

           19      A.    Not now.  I used to live real close to the

           20  river.

           21      Q.    And was some focus of your career at the U.S.

           22  Geological Survey based on the Verde River?

           23      A.    Well, yes.  I picked the site for the --

           24  another fellow and I picked the site for Verde Paulden,

           25  and then I was instrumental in the Clarkdale gage,
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            1  and yes.

            2      Q.    As a matter of fact, you have a bumper

            3  sticker on your truck about the Verde River, don't you?

            4      A.    Yeah, there is a sticker there, yes.

            5      Q.    What does it say?  Do you remember?

            6      A.    I don't know.  Something about love it or

            7  leave it.  I forget.  It's been on there for about six

            8  years, and I don't look at it.

            9      Q.    And I noticed it at the last hearing.  It's

           10  actually on the paint; not on the bumper, right?

           11      A.    It's on the paint because it's covering a

           12  scratch.

           13      Q.    So, needless to say, you have a strong

           14  personal interest with regard to the Verde River; is

           15  that correct?

           16      A.    I enjoy the Verde River, yes.

           17      Q.    You testified back in December that you put

           18  your engineering seal on your Verde report and that

           19  implies that you used a professional approach.  Do you

           20  recall that testimony?

           21      A.    Yes.

           22      Q.    In your work at the U.S. Geological Survey,

           23  did you ever employ the same approach to any project

           24  there that you used on the work here?

           25      A.    The same approach?
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            1      Q.    Yes.

            2      A.    A little different approach.  I generally

            3  approach things, though, with using the scientific

            4  method.  But USGS is more science, as opposed to

            5  development and, you know, all the historic stuff I've

            6  done looking at all the federal land surveys and things

            7  like that.  So there were some major differences, but I

            8  generally use the scientific method.

            9      Q.    In what ways would your work at the USGS have

           10  involved more science than what you did for this case?

           11      A.    In the USGS one major difference would be you

           12  would have -- you would be collecting original data,

           13  this type of thing.  You would be measuring streamflow

           14  and collecting water chemistry samples and that kind of

           15  thing.

           16            So my approach here was restricted to

           17  existing information.

           18      Q.    So you used all secondary sources; is that

           19  right?

           20      A.    Yes.  Well, and my knowledge.

           21      Q.    You testified back in December that the

           22  gentleman from the Forest Service had provided you six

           23  cross-sections of the Verde that he had selected as

           24  representative of the 108 cross-sections that the

           25  Forest Service had; is that right?
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            1      A.    Yes, Dr. Dan Neary.  He's stationed in

            2  Flagstaff.

            3      Q.    Okay.  The other 102 cross-sections, I went

            4  back and read the transcript, and I was a little

            5  unclear about what happened to those.  Did you ever get

            6  those?

            7      A.    No, I didn't.  I knew it would overwhelm me.

            8  He sent me a sample and I saw the format, and I

            9  realized it would be difficult to -- it would take me

           10  some time to convert that to my Minitab so I could

           11  process it.  So we discussed it.

           12            I think Al Medina -- he's a retired Ph.D.

           13  there at the Forest Service too -- I think he was

           14  involved in the conversation.  Because he was the

           15  original manager of all that, of the Forest Service

           16  study.

           17            So, anyway, we discussed it and figured that

           18  six cross-sections would be representative.

           19      Q.    And I believe you testified back in December

           20  that you were taking Dr. Neary's word that they were

           21  representative; is that right?  Do you recall that

           22  testimony?

           23      A.    Yes, I took his word, but I know the river

           24  pretty well, and I thought they were representative.

           25            In a way, I was suspicious that, well, one


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1242


            1  showed two channels and one showed an overflow area,

            2  and I thought maybe it was biased towards multiple

            3  channels; but if anything, it would lean towards that.

            4      Q.    If you never looked at the other 102

            5  cross-sections, how did you know those six were

            6  representative of the 108?

            7      A.    Because I know the river.

            8            Well, you and I, we've been on the same

            9  helicopter flying up that river.  I've been in many

           10  helicopters on the river, and I've walked most of it.

           11      Q.    But you still felt like you needed the six

           12  cross-sections that you got from him?

           13      A.    That was primarily their decision.

           14      Q.    So you only looked at six of the 108.  That's

           15  about 5 percent of the cross-sections?

           16      A.    Of their cross-sections, yes.  Of course, I

           17  have other cross-sections I was using too.

           18      Q.    Did you do any statistical analysis to

           19  determine if six was a proper sample size of the 108?

           20      A.    No.  It wasn't appropriate.

           21      Q.    Okay.  Let me follow up on that.  It wasn't

           22  appropriate to do the analysis or the six wasn't an

           23  appropriate sample size?

           24      A.    It doesn't really lend itself to a

           25  statistical analysis, based on my experience with
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            1  statistics.

            2      Q.    You also testified some in December regarding

            3  the USGS Gage 095085 at Tangle Creek in the area of

            4  Horseshoe Reservoir.  Do you recall that?

            5      A.    That's right.

            6      Q.    And your testimony was that sediment

            7  disposition and water storage at Horseshoe Dam had a

            8  direct effect on that gage.  Do you recall that?

            9      A.    Yeah.  It's destroying the gage.

           10      Q.    Do you have any estimate of approximately

           11  what percent of the time Horseshoe Reservoir has been

           12  full over the last 60 years or so?

           13      A.    How many times it's been full?

           14      Q.    What percent of the time of the whole -- say

           15  the last 60 years, what percent of the time has

           16  Horseshoe been full?

           17      A.    Oh, it would be very small.  I wouldn't want

           18  to guess, but whenever a major flood filled it up and

           19  so forth.

           20      Q.    Would you say it's less than half of the time

           21  over the last 60 years that it was full?

           22      A.    Oh, definitely less, sure.

           23      Q.    Less than 10 percent?

           24      A.    Probably, yeah.

           25      Q.    Do you know whether Horseshoe fills every
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            1  year?

            2      A.    It does not fill every year.

            3      Q.    You also testified back in December that in

            4  determining the conveyance losses for the upstream

            5  tributaries to Paulden, you relied on analysis of

            6  conveyance losses on the East Verde from Blue Ridge to

            7  the Verde River you had done back in the '60s.  Do you

            8  recall that testimony?

            9      A.    Would you repeat that, please?

           10      Q.    Sure.  It was my understanding of the

           11  testimony from the transcript that for the conveyance

           12  losses that you were using from the upstream -- on the

           13  upstream tributaries of the Verde in your analysis --

           14      A.    Yes.

           15      Q.    -- you used some information you had from

           16  conveyance losses on the East Verde from Blue Ridge

           17  Reservoir.  It's now called C.C. Cragin.

           18      A.    Right.

           19      Q.    Blue Ridge reservoir to the Verde that you

           20  had done back in the 1960s.

           21      A.    I used my experience based on that analysis I

           22  did for the Salt River Project back in the '60s.

           23      Q.    Did you do any analysis to compare the

           24  geology or geomorphology of the East Verde that was

           25  involved in your study in the '60s to the tributaries
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            1  upstream on the Verde?

            2      A.    No.  The criteria I used primarily was they

            3  were both perennial, except for a couple alluvial

            4  pockets on the East Verde.

            5      Q.    And the East Verde River runs over the

            6  Mogollon Rim, and it's pretty rocky, right?

            7      A.    There's part of it that are on bedrock, and

            8  there's parts of it that pass through alluvial pockets.

            9      Q.    And the tributaries upstream that you're

           10  dealing with in this case, like the Big Chino, they're

           11  mostly alluvial and sandy, aren't they?

           12      A.    Yes, they were in the quaternary alluvium,

           13  yes.

           14      Q.    You also testified in December that you had a

           15  conversation with Mr. Gookin about the White Book when

           16  you were working on the Santa Cruz.  Do you recall that

           17  testimony?

           18      A.    Yeah.  We, at a break on one of the -- I

           19  think it was the Gila hearing, we discussed the White

           20  Book.  He was very fond of it.

           21      Q.    Okay.  So if the transcript says you were

           22  referring to a break in the hearing on the Santa Cruz,

           23  you meant to say the Gila; is that right?

           24      A.    I think it was when I -- I think it was

           25  during the Gila hearing that Mr. Gookin and I had that
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            1  conversation.

            2      Q.    Because you didn't personally testify on the

            3  Santa Cruz River before the Commission, did you?

            4      A.    No, I didn't.  I was not feeling good.

            5      Q.    All right.  Let's go to your report now, the

            6  Exhibit X015, the October 4th, 2014 report.  Do you

            7  have that?

            8      A.    Yes.

            9      Q.    The cover page of that report says

           10  "Navigability Along the Natural Channel of the Verde

           11  River, Detailed analysis from Sullivan Lake to the USGS

           12  gage near Clarkdale, and general analysis from

           13  Clarkdale gage to mouth."

           14            Did I read that right?

           15      A.    That's right.

           16      Q.    Did your analysis focus on the upper Verde,

           17  primarily?

           18      A.    I started looking at the upper Verde in

           19  detail, and then I spread to the rest of the river.

           20  No, I focused on the entire river.  On the upper Verde

           21  I had more cross-section data and so forth, like we've

           22  been discussing here, so that's why I call it a

           23  detailed versus general.

           24      Q.    And I believe you testified earlier this

           25  morning that you spent about two-thirds of your time on
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            1  the upper Verde; is that right?

            2      A.    Roughly that, yes.

            3      Q.    Why was that?  Why did you spend most of your

            4  time on the upper Verde as opposed to the middle or

            5  lower?

            6      A.    That's where I started doing my work in

            7  preparation for this hearing.  I spread into the lower

            8  Verde as I got more and more interested in it.

            9      Q.    And you said you did a less detailed analysis

           10  of the middle and lower than you did the upper Verde,

           11  right?

           12      A.    Like I say, based primarily, like, on the

           13  number of cross-sections I had available and so forth,

           14  I was able to do more of a detailed on the upper than

           15  the lower or the middle and lower.

           16      Q.    Do you have any difference in the confidence

           17  level in your opinions for the lower and middle Verde,

           18  where you did a less detailed analysis, than you do on

           19  your opinions at the upper Verde, where you did a more

           20  detailed analysis?

           21      A.    Not really, no.  The answer is no.

           22      Q.    So you have the same level of comfort and

           23  confidence in your opinions about the lower and middle,

           24  where you spent a third of your time, as you do in the

           25  upper Verde, where you spent two-thirds of your time?
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            1      A.    Yes, I have the same confidence.

            2      Q.    Let's turn now to Page 7 of your report that

            3  we're looking at.  The very first bullet at the top of

            4  Page 7, do you see that?  It says "The natural flow in

            5  the upper Verde River was perennial with a median

            6  annual flow of 60 cfs and 116 cfs, respectively, at the

            7  upper and lower ends of the study reach."

            8            Did I read that right?

            9      A.    Yeah, okay.

           10      Q.    So is it your opinion that the upper Verde in

           11  its ordinary and natural condition had a median annual

           12  flow of between 60 and 116 cfs, depending on which part

           13  of the reach you were in?

           14      A.    Yes.

           15      Q.    Now moving down to the fifth bullet point on

           16  that same page, it says "There are numerous pools where

           17  depths were greater than 2.9 feet.  There were

           18  occasional small-steep riffles where portage might be

           19  required."

           20            Do you see that?

           21      A.    Yes.

           22      Q.    Approximately how many portages do you think

           23  would have been required in the upper Verde under

           24  ordinary and natural conditions?

           25      A.    It depends on the skill of the boater.
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            1      Q.    How about a boater of average skill?

            2      A.    There might be a couple of points, a couple

            3  of riffles there where it kind of -- where you might

            4  want to portage, yeah.

            5      Q.    Are there areas of the upper Verde where

            6  there are narrow canyons with high walls?

            7      A.    Yes, there's a handful of areas where the

            8  river abuts vertical walls of bedrock.

            9      Q.    So if somebody had to portage in one of those

           10  areas, wouldn't they have to go up over the wall and

           11  back down, rather than just around the river?

           12      A.    No, I've never seen it constricted on both

           13  sides.  There's talus slopes on -- generally, there's

           14  talus slopes, but there's, I don't know, just a handful

           15  of areas where there is a vertical wall; and I've never

           16  seen it a wall on both sides in the same reach.

           17      Q.    Let's move down to the next to last paragraph

           18  on Page 7, the very last sentence in that paragraph.

           19            It says "The navigability assessment was

           20  partially based on the similarities between the Verde

           21  River and the John Day River in Oregon that has been

           22  found navigable."

           23            Did I read that right?

           24      A.    Yes.

           25      Q.    And you refer to the John Day River several
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            1  times in your report and your appendices, right?

            2      A.    Yes.

            3      Q.    Was your comparison of the two rivers based

            4  on a particular court decision?

            5      A.    Yes, I knew it had been declared navigable,

            6  but I compared them because they're quite similar.

            7  They're both pool and riffle rivers, gravel cobble

            8  beds, and that kind of thing.

            9      Q.    I'm going to hand you a court decision.

           10                 MR. MCGINNIS:  Do I need to ask to

           11  approach every time?  You sort of chastised us for that

           12  last time.

           13                 CHAIRMAN NOBLE:  You do not.

           14  BY MR. MCGINNIS:

           15      Q.    Mr. Hjalmarson, I've handed you an opinion

           16  from the Oregon Court of Appeals titled Northwest

           17  Steelheaders Association, Inc. versus Simantel, I think

           18  is how you say it, S-I-M-A-N-T-E-L, and it's

           19  112 Pacific 3d 383.  Do you see that?

           20      A.    Yeah.

           21      Q.    Okay.  Is this the decision you were relying

           22  on, in part, in your comparison of the Verde River to

           23  the John Day?

           24      A.    No, not when I wrote this main report.

           25      Q.    Okay.  Is there another court decision about
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            1  the John Day that you were relying on when you wrote

            2  your report?

            3      A.    Yeah, I picked up -- I have a reference to it

            4  that I got off the internet, and it's not the official

            5  document that this appears to be.

            6      Q.    Okay.  But is it the same decision, do you

            7  know?

            8      A.    Yeah, that it was considered navigable?  Yes.

            9      Q.    Do you know what the date of this court

           10  decision is?

           11      A.    No, I really don't.  I rely on Joy for that

           12  kind of thing.

           13      Q.    If you look at the lower right-hand column,

           14  do you see "Decided May 11th, 2005"?

           15      A.    Okay.

           16                 MR. HOOD:  This is from his report.

           17  It's on Page 113.

           18  BY MR. MCGINNIS:

           19      Q.    Why don't you set that down for a second and

           20  flip to Page 113 of your report.

           21            Is this your list of references in your

           22  report?

           23      A.    Yes.

           24      Q.    Do you see the fourth entry there says

           25  "Northwest Steelheaders Association, Inc. versus
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            1  Simantel, Decided May 11th, 2005, Court of Appeals of

            2  Oregon"?

            3      A.    Oh, okay.

            4      Q.    Is that the one you were relying on?

            5      A.    I guess it was, yeah.

            6            I'm not -- I can't say that definitely.  It

            7  did not appear to be this particular document that I

            8  pulled off the internet.

            9      Q.    But it was a May 11th, 2005 decision of the

           10  Court of Appeals of Oregon that you were relying on?

           11      A.    It had to have that -- I don't have it with

           12  me, but it had to have that date on it for me to put it

           13  in there.

           14      Q.    Do you know whether the Oregon Court of

           15  Appeals in 2005 would have had the benefit of reviewing

           16  the United States Supreme Court's decision from the PPL

           17  Montana case that was issued in 2012?

           18      A.    That never entered my mind.

           19      Q.    And your opinion is that the John Day River

           20  and the Verde Rivers are similar, right?

           21      A.    They're similar.  The John Day drains, I

           22  think, 8 percent of Oregon and the Verde drains

           23  6 percent of Arizona.  They're both pool-riffle rivers.

           24  They both head in high country with snowpack and so

           25  forth.  And so there's some similarities.  The John Day


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1253


            1  happens to be wider and shallower than the Verde is.

            2  The upper Verde is rather narrow and deeper.

            3      Q.    What's the highest mean annual flow that

            4  you've ever seen estimated for the Verde River?

            5      A.    The highest mean annual?

            6            I have a table here.  I can pull it up, or do

            7  you want my memory?

            8      Q.    Just --

            9      A.    A couple of thousand cfs, I think.

           10      Q.    Okay, let's look on Page 27 of your report.

           11      A.    Wait a minute.  Let me make sure.  Let me

           12  make sure I answered what you asked there.

           13      Q.    I was asking about the Verde.

           14      A.    You asked about the Verde, and you said the

           15  highest mean annual?

           16      Q.    Yes, sir.

           17      A.    Okay, yeah, it's maybe 2,500, something like

           18  that.

           19      Q.    Okay.  Look at Page 27 of your report, and

           20  there you have the mean annual virgin flow at two

           21  different gages on the Verde, and there you have 78 cfs

           22  and 210 cfs, right?

           23      A.    For Method 1, yes.

           24      Q.    And on Page 28 of your report, flip to the

           25  next page, you have mean annual virgin at three
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            1  different gages, and you have 76, 207, and 494 cfs.

            2  That's Method 2, right?

            3      A.    Yes.

            4      Q.    Where have you seen a mean annual flow for

            5  the Verde that's in the 2,500 cfs range?

            6      A.    That would be down at the mouth.  That would

            7  go back maybe -- what is it?  One of the early floods

            8  was pretty large.  The mean annual flow down there, the

            9  natural was 751, and there was a flood or two down

           10  there that was pretty big.

           11      Q.    And what was the period of record for that

           12  mean annual flow that you're talking about; how many

           13  years did it cover?

           14      A.    How many -- I thought you asked me for one

           15  year?  The mean annual for one year, is that what

           16  you're asking me?

           17      Q.    No, I'm asking for a mean annual flow for any

           18  significant number of years.  My question was

           19  imprecise.

           20      A.    Oh, well, the mean annual for the period of

           21  record is 650.

           22      Q.    Do you know what the mean annual flow was for

           23  the period of record on the John Day in the Northwest

           24  Steelheaders case?

           25      A.    No, I don't.  My interest in the John Day was


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1255


            1  the comparison of the median on down through the base.

            2  Even with the natural adjustment on the John Day, they

            3  both are rather similar base flows, and that's where

            4  the decision on navigability occurs, in that range of

            5  flow.

            6      Q.    So you don't know what the mean annual flow

            7  was for the period of record?

            8      A.    Not off the top of my head, no; but it will

            9  be more than the Verde.

           10      Q.    Take a look at the document I gave you, the

           11  court decision I gave you.

           12      A.    Okay.

           13      Q.    Flip over to Page 385, second column.  The

           14  first full sentence in that second column says "The

           15  river's mean annual flow for the period of record is

           16  1,959 cubic feet per second, as measured at Service

           17  Creek, approximately 20 miles upriver from the most

           18  upriver segment at issue here."

           19            Do you see that?

           20      A.    On Page 3 --

           21            Oh, okay, I got it.

           22      Q.    Do you see they have 1,959 cfs for the mean

           23  annual flow?

           24      A.    Yes.

           25      Q.    And that's for the John Day?
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            1      A.    That's right.  Okay.

            2      Q.    And if you look at the Footnote 2 that's

            3  referenced there, if you look at the bottom of the

            4  page, there's Footnote 2.  Do you see that?

            5      A.    Okay.

            6      Q.    And the period of record there for the

            7  1,959 cfs for the John Day was 1929 to 1999.  Do you

            8  see that?

            9      A.    Okay.

           10      Q.    Do you have any knowledge or opinion about

           11  whether the flows of the John Day in its ordinary and

           12  natural condition were more or less than what they were

           13  for the John Day between 1929 and 1999?

           14      A.    No.  I didn't look at that.

           15      Q.    Have you read this court opinion, by the way?

           16      A.    No.  I've scanned it.  Like I say, I rely

           17  on -- I'm not an attorney.

           18      Q.    Flip over to Page 391 then on that same

           19  document, second column, right-hand column, the full

           20  paragraph that begins there in the middle of the page.

           21  Do you see that; it says "We begin"?

           22      A.    Yeah.

           23      Q.    Okay, the third sentence of that paragraph

           24  says "We note, at the outset, that hydrologic data

           25  indicates that, in 1859, the river's summer flow was
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            1  nearly twice what it is today."

            2            Do you see that?

            3      A.    Yeah.

            4      Q.    Do you know what type of boats are used on

            5  the John Day River today?

            6      A.    I've seen photographs of small boats and

            7  canoes and so forth.  I think down near the mouth there

            8  might be some recreational stuff that might be a little

            9  larger, but I've just heard about that.  I haven't seen

           10  a document that has shown that.

           11      Q.    Okay.  Let's look at the -- let's go back to

           12  your report, Page 7.  You can put that court decision

           13  aside for now.

           14      A.    Back to --

           15      Q.    Your report, the original report, Page 7, the

           16  page we were on.

           17            In the bottom paragraph there, and I'm

           18  paraphrasing, but it says your opinion is that the

           19  Verde River, from river mile 3.3 in the Stewart Ranch

           20  area to the mouth at the Salt River, was susceptible to

           21  navigation at the time of statehood.

           22            Is that a fair paraphrase of what you say

           23  there?

           24      A.    Yes, using the criteria that I was using,

           25  which is a fairly high standard, yes.
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            1      Q.    So is it your opinion, as you sit here today,

            2  that the Verde River above river mile 3.3 is not

            3  navigable?

            4      A.    If you change my standard a little bit and

            5  accepted shallower flows, I would consider it navigable

            6  up to about Sullivan Lake Dam, just for the sake of

            7  having a point.

            8            I can elaborate on that a little bit as to

            9  why I would consider that the upper limit, if you --

           10      Q.    No, my question was, as you sit here today,

           11  under what standard you're applying today, is it your

           12  opinion about whether the river upstream from river

           13  mile 3.3 is navigable?

           14      A.    Like I said, by lowering the standard I was

           15  using, which was the Hyra method, where I would

           16  consider it navigable, yes, by lowering the standard

           17  slightly.

           18            If you applied the same standard that was

           19  used for the John Day, which was rather shallow flow,

           20  less than a foot, then, yes, it would be navigable all

           21  the way up to beyond Sullivan Lake Dam.

           22      Q.    So, as you sit here today, where is the upper

           23  reach of navigability on the Verde River, in your

           24  opinion?

           25      A.    The upper reach of navigability?
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            1      Q.    Yeah.  How far up is it navigable, under

            2  ordinary and natural conditions?

            3      A.    I thought I just answered that.

            4      Q.    I'm not sure you did.  I might have missed

            5  it.

            6      A.    Okay.  Using the -- let's say using the

            7  standard for the John Day, which is --

            8      Q.    Okay, my question is whatever standard you

            9  want to use, as you're sitting here in the witness

           10  chair today, how far up was the Verde navigable under

           11  ordinary and natural conditions?

           12            I mean we can talk about different standards,

           13  and if you change the standard enough, my bathtub is

           14  navigable.

           15      A.    Okay, under natural conditions I would

           16  consider it navigable up to where Chino Creek comes in,

           17  which is just a short distance above the existing

           18  Sullivan Lake.  And Chino Creek comes in, basically,

           19  from Del Rio Springs range, and it's separate from

           20  Granite Creek, but it comes in parallel to Granite

           21  Creek.  And there used to be a pretty good base flow

           22  there.  And so I would pick that point, with

           23  confidence, that there would be perennial flow from

           24  there on down.

           25      Q.    Okay.  So it's your opinion from that point
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            1  down, the Verde River was navigable under ordinary and

            2  natural conditions?

            3      A.    Yes.

            4      Q.    Flip over to Page 9 of your report then.  The

            5  second full paragraph there, the first paragraph after

            6  the quote, toward the end of that paragraph you talk

            7  about segmentation of the Gila River consistent with

            8  United States Supreme Court decision in PPL Montana,

            9  LLC versus Montana.  Do you see that?

           10      A.    Okay.

           11      Q.    First of all, did you intend that to be the

           12  Verde River and not the Gila River?

           13      A.    Did what?

           14      Q.    It says Gila River.  Did you intend for that

           15  to mean Verde River?

           16      A.    No, I don't think I -- no, I don't think I

           17  did.  Let's see.

           18            No, I guess I did.  Yeah.  I'm sorry.  Yeah,

           19  I was thinking of the Verde.

           20      Q.    Okay.  And it refers to the Supreme Court's

           21  opinion in PPL Montana, right?

           22      A.    Yes.

           23      Q.    And it refers to segmentation issues in that

           24  opinion, right?

           25      A.    Yeah, if you wanted to segment, yeah.  Yes.
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            1      Q.    Have you read the United States Supreme Court

            2  decision in the PPL Montana case?

            3      A.    It's been a while, but I did read it over,

            4  yes.

            5      Q.    In your 2,200 hours or so of work on the

            6  Verde, did you rely on any portion of the Supreme Court

            7  opinion in PPL Montana other than the segmentation

            8  issue?

            9      A.    Not really.  I -- no, not really.

           10      Q.    Moving down on that same page we're at, under

           11  General approach; do you see that?

           12      A.    Okay.

           13      Q.    The third sentence there says "There are

           14  other factors of an economic and commercial nature that

           15  may be less obvious.  These non-hydraulic factors,

           16  while important to the actual presence of navigation,

           17  are not included in this assessment of navigability."

           18            Did I read that right?

           19      A.    That's right.

           20      Q.    Okay.  You say there are other factors that

           21  may be less obvious.  Less obvious than what?

           22      A.    Well, you know, if you start thinking about a

           23  particular type of a watercraft or commercial activity,

           24  then I think that is beyond what the intent is for, you

           25  know, the navigability.
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            1      Q.    Okay.  So any consideration of a particular

            2  type of watercraft or commercial activity was not

            3  included in your analysis?

            4      A.    No, only in -- it's if you were thinking of a

            5  watercraft for a particular commercial operation,

            6  that's what I'm thinking of there, is that would bias

            7  your opinion.

            8            But just on the use of, say, a canoe, just in

            9  general, and not think of it as in a particular

           10  commercial activity, then that, to me, is part of the

           11  assessment of navigability.

           12      Q.    So when you did your work on the Verde, did

           13  you have any specific type of watercraft in mind as a

           14  standard?

           15      A.    No.  When I started this, I did rely on the

           16  Hyra method and I took a look at -- you know, I applied

           17  that method, and it showed what -- you know, what was

           18  navigable.

           19      Q.    How about not just when you started it.  All

           20  the way through your analysis today, have you had in

           21  mind any particular type of watercraft?

           22      A.    Well, the results of my analysis indicated

           23  that, you know, canoes and small boats have passed the

           24  Hyra test with flying colors.

           25      Q.    How about a specific type of commercial
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            1  activity; did you give any consideration to --

            2      A.    No.  I was doing my best to avoid a

            3  commercial activity.

            4            However, looking at existing evidence, there

            5  is a lot of commercial activity on the Verde River

            6  today.

            7      Q.    You said you were doing your best to avoid

            8  any type of -- any commercial activity.  Why was that?

            9      A.    Well, to remain unbiased.

           10      Q.    There in the section we read from Page 9 of

           11  your report, it refers to nonhydraulic factors, and I

           12  think you listed specific type of watercraft and a

           13  specific commercial activity.  Were there any other

           14  nonhydraulic factors that you didn't include in your

           15  assessment?

           16      A.    Nothing comes to mind.

           17      Q.    So in reaching your opinion, did you rely

           18  solely upon the amount of flow in the river channel,

           19  the width and depth of the flow in the channel, and the

           20  type of vessel and purpose of vessel?

           21      A.    I relied on the -- well, the Hyra method

           22  primarily relies on depth and velocity.  But depth is a

           23  primary factor for navigability.  There's a lot of

           24  evidence on that and for major, major rivers.

           25            Width is also a factor up to a point.  As it
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            1  turned out, the width was plenty for small watercraft.

            2  So width received a secondary level in my assessment.

            3      Q.    Let me ask the question better.  That wasn't

            4  a very good question.  Better answer than a question.

            5            The first sentence of that paragraph we're

            6  looking at there under General approach, do you see

            7  that?  It says "The ability to navigate a river depends

            8  upon many factors such as the amount of flow in the

            9  river channel, the width and depth of flow in the

           10  channel, and the type of vessel and the purpose of the

           11  travel."

           12            Do you see that?

           13      A.    That's right.

           14      Q.    Are those, in your opinion, all of the things

           15  that affect the ability of somebody to navigate a

           16  river?

           17      A.    Well, I said right -- no.  If you read that

           18  carefully, I say factors such as.  There are other

           19  factors.

           20      Q.    Okay.  What other factors are there?

           21      A.    Oh, boy, you're talking to a guy that just

           22  came in on the freeway.  Let's see.

           23            Okay, width, depth; well, velocity; the

           24  physical features of the channel itself, the number of,

           25  say, riffles or a major waterfall, that type of thing.
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            1      Q.    Okay.  Of each of the factors listed in that

            2  sentence, plus the two you just added, I want to ask

            3  you whether you considered them or not.

            4            So the amount of flow in the river channel,

            5  did you consider that?

            6      A.    Yes.

            7      Q.    The width and depth of the flow in the

            8  channel, did you consider that?

            9      A.    Like I said, width was adequate, and so in my

           10  mind it took a lower level in the criteria.  But, yeah,

           11  it is a factor, yeah.

           12      Q.    The type of vessel, I think you said you

           13  didn't consider that?

           14      A.    That comes out in the wash after you look at

           15  the morphology and the hydrology and hydraulics and so

           16  forth and you go through the -- apply the assessment,

           17  say, using the Hyra method, then the type of water --

           18  at that point the type of watercraft becomes evident.

           19      Q.    What about the purpose of travel, did you

           20  consider that in your assessment?

           21      A.    No, not really.

           22      Q.    How about the velocity, did you consider

           23  that?

           24      A.    The velocity?

           25      Q.    Yes.
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            1      A.    I just said that, the velocity.  How many

            2  times do you want me to say that?  Yes, the velocity

            3  went into that.

            4      Q.    My question before, so it's clear, my

            5  question before was what are factors that effect

            6  somebody's ability to navigate.  And this question is

            7  which of those factors did you consider in your

            8  analysis.

            9            So you said, I think, you considered the

           10  amount of flow, you considered the width, you

           11  considered the depth.  The type of vessel you said sort

           12  of came out in the wash.  The purpose of travel, you

           13  said you didn't consider it, right?

           14      A.    That's right.

           15      Q.    Velocity, now, I'm not asking whether it's

           16  something that plays in the analysis.  I'm asking

           17  whether it's something that played into your analysis?

           18      A.    Let's go back to the Hyra method.  Maybe you

           19  can visualize that.  They use a graph of depth versus

           20  velocity, and so it's considered a major factor in the

           21  assessment, and I did use the Hyra method.

           22            I also used other methods, though, and those,

           23  of course, were it's been used extensively for the last

           24  25 years by inexperienced and experienced boaters.

           25      Q.    So my question was did you consider velocity
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            1  in your analysis of the Verde?

            2      A.    Yes.  I used the Hyra method.

            3      Q.    How about physical features?  Those are one

            4  of the things you said that can affect navigability.

            5  Was that something you considered in your analysis?

            6      A.    Absolutely.

            7      Q.    And in that same sentence, paragraph we've

            8  been talking about, you say these nonhydraulic factors

            9  are important to the actual presence of navigation.  Do

           10  you recall that?

           11      A.    Yeah, that's right.

           12      Q.    Let's flip over to Page 17 of your report.

           13  The first paragraph, third sentence there, you say

           14  "Based on original Land Survey plats and field notes,

           15  more than 8,000 acres of land along headwater streams

           16  were cultivated and irrigated by settlers."

           17            Did I read what's in your report correctly

           18  there?  Did you find it?

           19      A.    This is the first paragraph?

           20      Q.    Yeah, first paragraph on Page 17, third

           21  sentence.

           22      A.    "More than 8,000 acres of land along the

           23  headwater streams were cultivated."

           24            Okay.

           25      Q.    Let me ask the question.  Did I read what's
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            1  there correctly?

            2      A.    Yes, you read that correctly.

            3      Q.    Has your opinion about the 8,000 acres

            4  changed since you wrote this?

            5      A.    Yeah.  I found the -- I had a little error

            6  that I've discussed.  Nobody brought that out.  I was

            7  double-checking everything, and I did find that I had

            8  made an error on Walnut Creek, and I don't know how it

            9  happened.  So it would be a little less than that.

           10            However, when you look at the total area

           11  that's been cultivated over time, it's about double

           12  that.

           13      Q.    So the 8,000 acres that you have in your

           14  report here should be closer to 7,000 --

           15      A.    That's right.

           16      Q.    -- based on your second addendum that you

           17  filed last week?

           18      A.    Yes, that's right, when you correct it for

           19  that oversight type of correction or error that I made.

           20      Q.    Can you explain to me the circumstances of

           21  the bookkeeping error that happened that you were

           22  1,000 acres too high?

           23      A.    You know, Mark, if I knew that, I would be

           24  real happy.  I took a file from my Walnut Creek and

           25  simply transferred it to a main file where I was
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            1  summarizing everything, and somehow an 8 appeared in

            2  three-digit number that made it a four-digit number.

            3  And I had missed it, and when I was reviewing

            4  everything here not long ago, I discovered it.  So I

            5  was very open about it, and I've presented it to the

            6  Commission.

            7      Q.    So if there were 7,000 acres irrigated along

            8  the headwater streams by settlers, instead of the 8,000

            9  that's here, can you tell me what time frame you're

           10  talking about?

           11      A.    This was based on my assessment using the

           12  federal land surveys.

           13      Q.    Okay.  Can you name any single year where

           14  there were 7,000 acres irrigated on the tributaries of

           15  the Verde that you know of?

           16      A.    Only on the land surveys, where most of those

           17  were 1871 and 1872, right in there, so that would be a

           18  time.  No, I did not.  No, I did not look at that.

           19      Q.    Those land surveys, some were 1871, some were

           20  1872, and there's some other years too, right?

           21      A.    Yeah, there's other years there too, but the

           22  bulk of them are right around '71, '72.

           23      Q.    So it could be that 3,000 acres were

           24  irrigated in 1871 and 4,000 acres were irrigated in

           25  1872, and if they were different acres, you got up to
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            1  the 7,000, and there was never 7,000 in a given year;

            2  isn't that possible?

            3      A.    Yeah, I guess anything's possible, yeah.

            4      Q.    Because you didn't have information about all

            5  the lands for any given year, and you took information

            6  that spanned several different years and put it

            7  together, is what you did, right?

            8      A.    No, and I don't see how you do that.

            9  Everybody's dead that was living then and so forth and

           10  so on.

           11            The Hayden report clearly documents the

           12  problem in doing just what you're saying, and Hayden

           13  admitted that you couldn't do it.

           14      Q.    Yeah, I wasn't asking whether you could do it

           15  or not.  I was just asking what you did.

           16      A.    It's possible.  No, I will agree with you

           17  that it's possible.

           18      Q.    Did you take into consideration crop rotation

           19  when you did your analysis to get to the 7,000 acres?

           20      A.    Crop rotation?

           21      Q.    Yeah.

           22      A.    No.

           23      Q.    You know farmers do sometimes rotate crops?

           24      A.    Sure.

           25      Q.    They irrigate this 40 acres --
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            1      A.    Yeah, especially with corn.  It takes a lot

            2  of minerals out of the soil.

            3      Q.    And if there was crop rotation happening on

            4  different lands along the tributaries and you have

            5  information from different years, you could have gotten

            6  different numbers that didn't all show up in the same

            7  year?

            8      A.    It's possible.

            9      Q.    I think your acreages are shown, on your

           10  report at least, on Pages 22 and 23 of your original

           11  report.  Do you see that?

           12      A.    22 and 23?

           13      Q.    Yeah, look at 22 and 23.

           14            This is all based on Method 1, right?

           15      A.    Okay.  Yeah.

           16      Q.    And so just so I'm clear on what you changed

           17  in your addendum, on Page 23, in the box for Walnut

           18  Creek, where you have 1,395 acres, you now think that

           19  was more like 325 acres?

           20      A.    It's 325, yeah.  The error occurred on the

           21  second number there.  It was 110 and it became 1,180.

           22  Now, maybe there was a gremlin in my computer, but...

           23      Q.    So the 1,180 should have been --

           24      A.    110.

           25      Q.    110, okay.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1272


            1            Do you have any information about how many of

            2  those 7,000 or so acres were irrigated with direct

            3  diversions versus wells?

            4      A.    There was a lot of shallow wells in those

            5  days, and there was also a lot of small dams that were

            6  used.

            7      Q.    Okay.  Did you do any determination of how

            8  many of those 7,000 acres were irrigated with direct

            9  diversions versus the wells?

           10      A.    No.

           11      Q.    There was no information for you to do that

           12  from?

           13      A.    I didn't even try to estimate it.  So I can't

           14  really answer, you know, what kind of guess one could

           15  make.  But I didn't try.

           16      Q.    Did you do any analysis to determine whether

           17  there would have been sufficient water in the tributary

           18  at the point where you found farmland to actually

           19  irrigate farmland back at that time?

           20      A.    Well, it was occurring and, therefore, there

           21  was enough to do it.

           22      Q.    That's the only analysis you did to determine

           23  whether there were flows in the tributaries to irrigate

           24  then?

           25      A.    I knew in the major tributaries there, for
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            1  example, Walnut Creek, Big Chino Creek, and Granite

            2  Creek, there was water, there was plenty of water

            3  there.

            4      Q.    How do you know that?

            5      A.    Based on all the research I've done.  I've

            6  done a study on the channel morphology of Big Chino

            7  Creek, and that's on file with CWAG Club in Prescott.

            8  So you can access that, if you want, and using channel

            9  morphology characteristics and so forth.  It used to be

           10  a perennial stream.

           11      Q.    Can you tell us for the record what CWAG

           12  means, so we have it in the transcript?

           13      A.    Oh, what is that?  Citizens of --

           14      Q.    Water Advisory Group, is that what it is?

           15      A.    Yeah, something like that, yeah.  They have

           16  one of the best libraries on water than anybody.

           17      Q.    Mr. Hood asked you a lot of questions in

           18  December about the possibility of dry farming up there,

           19  and I want to plow that ground again, so to speak.  You

           20  didn't do any study to determine what amount of land up

           21  there might have been cultivated, but not irrigated, up

           22  on the tributaries back at that time, did you?

           23      A.    You mean, by cultivated, you mean dry farmed?

           24      Q.    Yeah.

           25      A.    The dry farming, to the best of my knowledge,
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            1  based on evidence that I obtained during my research,

            2  occurred in an experimental fashion in the Big Chino,

            3  and there are -- and it occurred on cienegas that you

            4  and I have seen from the same helicopter.  And it was

            5  done experimentally there.  I have never seen anything

            6  that indicated it was a viable commercial operation.

            7  I --

            8      Q.    If the -- I'm sorry, go ahead and finish.

            9      A.    Well, I know -- I don't recall seeing

           10  anything on dry farming anywhere else.  Now, this is

           11  prior to 1900 that I'm talking about.

           12      Q.    If there were acres that were dry farmed up

           13  in that area, outside of the cienegas, those acres

           14  would show up in your 7,000 acres that you assumed were

           15  irrigated, right?

           16      A.    It's possible, I guess.  And I made note of

           17  that on one of the townships in Williamson Valley.  So

           18  I did recognize that it was possible.  There's a good

           19  cienega there in Williamson Valley, and there was no

           20  farming around it, according to the federal survey.  So

           21  I don't know, but I did make note that it was possible.

           22      Q.    Do you know what the approximate acreage is

           23  that's irrigated in those four valleys that are

           24  tributary to the Verde today?

           25      A.    Today?
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            1      Q.    Yeah.

            2      A.    Are you sure you want me to say that?

            3      Q.    Is it more or less than 7,000?

            4      A.    More.  Big Chino, Mark.  You don't want me

            5  to --

            6      Q.    I'm asking you the question.  You can give me

            7  the answer.

            8      A.    Okay, wait.  It's more, because of the Big

            9  Chino.

           10      Q.    And most of the present stuff is up in the

           11  Big Chino and the Chino Valley Irrigation District,

           12  right?

           13      A.    Of course, and Walnut Creek.  You guys are

           14  monitoring that carefully.  But, yes, there's some

           15  heavy use up in the upper part of Walnut Creek.

           16      Q.    In the Big Chino, that's almost exclusively

           17  done by wells now, right?

           18      A.    Yes, now it is, because they've destroyed the

           19  shallow groundwater.

           20      Q.    Are you familiar with the term deficit

           21  irrigation?

           22      A.    Deficit?

           23      Q.    Yes.

           24      A.    Not right offhand.  It doesn't come to mind.

           25      Q.    So have you ever heard of practices whereby
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            1  farmers, because of lack of water or other reasons,

            2  actually put less water on a crop than maybe is

            3  optimally required for it?

            4      A.    I'm not really up on that practice.  It

            5  sounds a little like dry farming, though, but anyway,

            6  yeah.

            7      Q.    Sort of dry farming, but not quite, I think

            8  is the concept.

            9      A.    I guess, yeah.

           10      Q.    But you've never heard the term deficit

           11  irrigation?

           12      A.    I'm not really -- it doesn't ring a bell as

           13  to what it is.

           14      Q.    Several times when you testified back in

           15  December, you testified that your analysis was close

           16  enough or close enough for government work.  Do you

           17  recall that?

           18      A.    Well, yeah.  Yeah.

           19      Q.    When you were doing your work on the Verde in

           20  this case, how close did you think you needed to be?

           21      A.    I was getting as close as possible based on

           22  the information; but when you go back into the past

           23  like that, you have to loosen up a little bit.  You're

           24  not going to, you know, nail it to plus or minus

           25  1 percent or whatever.  You're looking at maybe
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            1  5 percent, if you're lucky.

            2      Q.    Is that what you would say your margin of

            3  error is in your work on this, 5 percent, plus or

            4  minus?

            5      A.    I really don't know.  They're the kind of

            6  measurements that it's very hard to nail down a

            7  specific percentage.  It's just the best I could do.

            8      Q.    When you found that you were overestimating

            9  the irrigated acres by 1,000 acres because of your

           10  bookkeeping error, did you go back and figure out sort

           11  of what percentage that was of an error in the final

           12  answer?

           13      A.    Yeah, I took a look at that, and my first

           14  impression was, well, it would affect my assessment a

           15  little at the Paulden gage.  As you went further

           16  downstream, I felt it was, you know, within the error.

           17            But what I realized immediately, too, was

           18  that I had a padding that I put in there for water for

           19  ET from the tributary streams.  And in December, before

           20  I found the error, I testified that I had it in there

           21  to, I said, cover my butt because I'm putting my

           22  engineering seal on it.  So as it happened, that amount

           23  was the amount of my error.  So I was covered.

           24      Q.    And when you're talking about the padding you

           25  had in there, that's the 5 percent conveyance loss that
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            1  you assumed --

            2      A.    The 5 cfs, correct.

            3      Q.    -- the 5 cfs that you assumed based upon the

            4  work you had done on the East Verde in the '60s?

            5      A.    I used the experience I had from that.  It's

            6  independent of the geologic formation the river's on.

            7  The key to that is was it perennial or not.  If it

            8  wasn't perennial, then the loss would be greater to the

            9  added flow.

           10      Q.    So is it your opinion that the conveyance

           11  loss in any perennial stream is the same as the

           12  conveyance loss in any other perennial stream?

           13      A.    No.  When you change the amount of flow in a

           14  perennial stream, the loss of the ET of the added water

           15  isn't as great as you might think, because it's already

           16  being lost.  The whole channel is wet and so forth.

           17  Now, you could have a special circumstance where you

           18  had a water where it covers a much wider area.  Then

           19  that wouldn't be true.  But in the upper Verde there,

           20  everything's pretty well confined.

           21      Q.    So you said the amount that your analysis was

           22  different, based upon the bookkeeping error, was

           23  almost -- was basically the same as what you had

           24  padding in there on the conveyance losses?

           25      A.    It was fortuitous, but, yes, it worked out
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            1  that way, where I decided that nothing changed along

            2  the main channel of the Verde River.  It did not affect

            3  my assessment of navigability.  It's a source area of

            4  oversight, but I had it covered, and I clearly had

            5  stated I had some padding in there.  And in terms of

            6  poker terminology, I had a chip on the -- you know, I

            7  had an extra chip on the table.

            8      Q.    But your bookkeeping error has used up that

            9  chip now, right?

           10      A.    It used it up, yeah.  It used it up there.

           11      Q.    Okay.  Did you do any sensitivity analysis in

           12  your work to determine how much the result would change

           13  if different input factors you had were off by some

           14  amount?

           15      A.    No, I didn't really get into that.  I had

           16  some things, like I said, flashed in my mind about what

           17  impact it would have; and, like I said, it would be

           18  only on the -- up near the Paulden gage.

           19      Q.    Turn over to Page 21 of your report now.  Are

           20  you there?

           21      A.    Yeah.

           22      Q.    The fourth paragraph down, not counting the

           23  cites, the first sentence is "Irrigation water use

           24  factor per acre of land."

           25            Do you see that?
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            1      A.    Yes.

            2      Q.    And the next sentence says "The fields were

            3  assigned a weighted irrigation factor of 3.15," I guess

            4  that's acre-feet per acre per year; is that right?

            5      A.    That's right.

            6      Q.    Is that a consumptive use number or a

            7  diversion number?

            8      A.    That's consumptive use.

            9      Q.    So your analysis is based upon the fact that

           10  your assumption that the 7,000 acres you assumed were

           11  irrigated up on the tributaries consumed 3.15 acre-feet

           12  per acre per year across that 7,000 acres?

           13      A.    Yes.

           14      Q.    And I believe you testified back in December,

           15  in response to a question, actually, from Commissioner

           16  Allen, that the 3.15 acre-feet per acre per year is

           17  used for the entire Verde.  Do you recall that?

           18      A.    Yeah.  Actually, I shouldn't -- it's used for

           19  the middle and the upper Verde.  It was developed by

           20  ADWR, I think, on the middle Verde.  The USGS has used

           21  it on the middle and the upper, and by the upper I mean

           22  up in the source water area that we're talking about.

           23      Q.    Do you know whether the irrigation demand for

           24  the Big Chino, for example, would be different from the

           25  demand in the Verde Valley, Camp Verde?
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            1      A.    Might be a little different, but I just got

            2  through saying this.  The USGS used that number that

            3  was developed for the middle Verde for the upper part.

            4  I followed their lead.

            5      Q.    And my question was different than that.  My

            6  question was --

            7      A.    But it could be a little different.  It

            8  depends on the crop, as one example.

            9      Q.    In the Big Chino and those areas up in the

           10  tributaries, the elevation is different than the Verde

           11  Valley, right?

           12      A.    A little different, yes.

           13      Q.    The temperature is probably quite a bit

           14  different?

           15      A.    Nah.  It's a little different, yeah.

           16      Q.    It's cooler up there than it is down in Camp

           17  Verde?

           18      A.    Yeah.

           19      Q.    Precipitation levels are probably different,

           20  right?

           21      A.    A little different, yes.

           22      Q.    So to get to your depletion in the amount of

           23  natural flow, you took your -- originally took your

           24  8,000 acres times 3.15 per acre, came up to an

           25  acre-foot number, right?
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            1      A.    That's right.

            2      Q.    And then you divided that by 725 to get to

            3  cfs?

            4      A.    That's right.

            5      Q.    And your original number, before you made

            6  your changes last week, was 35 cfs had been depleted

            7  from the virgin flow by irrigation up in the

            8  tributaries?

            9      A.    Something like that.

           10      Q.    And during your testimony in December, I

           11  believe you stated that the 3.15 acre-foot per acre per

           12  year number came from Page 37 of a 2010 USGS report.

           13  Do you recall that?

           14      A.    Yeah, I guess, yeah, if it's there, yeah.

           15      Q.    I'll hand you a copy of that.  And you talked

           16  with Mr. Hood about this.  This is Exhibit X037.  These

           17  are not the whole document.  I brought some -- the

           18  document, as you can see, is pretty thick, so I brought

           19  some extra for people that wanted to look at it.  But I

           20  gave you the whole document, right?

           21      A.    Right.  It appears to be.

           22      Q.    Pardon me?

           23      A.    It appears to be the whole document, yeah.

           24      Q.    And this is the document that you talked with

           25  Mr. Hood about on cross-examination back in December.
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            1  Do you remember that?

            2      A.    Yes.

            3      Q.    And you specifically talked about Page 37.

            4  Do you recall that?

            5      A.    37?

            6      Q.    Yes.  And this document, I'll just read you

            7  the title.  It's the Regional Groundwater-Flow Model

            8  for the Redwall-Muav, Coconino, and Alluvial Basin

            9  Aquifer Systems of Northern and Central Arizona.

           10  That's on the title.  And we're looking at 37, right?

           11      A.    Okay.

           12      Q.    Okay.  Page 37, in the left column, says

           13  "Incidental Recharge from Agricultural Irrigation."  Do

           14  you see that?

           15      A.    Okay.

           16      Q.    Is this the portion of the USGS report that

           17  you relied upon?

           18      A.    It might be, yeah.  I honestly can't

           19  remember, but I relied on a figure from their report,

           20  yes.

           21                 (Commissioner Horton entered the hearing

           22  room.)

           23  BY MR. MCGINNIS:

           24      Q.    And you recall back in December Mr. Hood gave

           25  you the document and you guys spent some time, and I
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            1  think you ended up on Page 37; is that correct?

            2      A.    I don't recall specifically.

            3      Q.    I have the transcript, if you want to go

            4  back; but do you trust me?

            5      A.    Okay.  I'll take your word for it.

            6      Q.    Okay.  There under the title Incidental

            7  Recharge from Agricultural Irrigation, the first

            8  sentence there says "Incidental recharge from

            9  agricultural irrigation was estimated for agricultural

           10  areas in the Big Chino, Little Chino, and Verde Valley

           11  sub-basins and for the Little Colorado River Plateau

           12  and sub-basins along the Salt River."

           13            Do you see that part?

           14      A.    Yeah.

           15      Q.    So the study the USGS was doing was for a

           16  much broader area than the four sub-watersheds you were

           17  dealing with in your report, right?

           18      A.    That's true, but the number I used is down at

           19  the bottom of the --

           20      Q.    Right-hand column?

           21      A.    On the right-hand column there at the bottom

           22  of the page.

           23      Q.    Let's get there.  But in general, what the

           24  USGS was doing was covering a much broader area than

           25  the four sub-watersheds you were dealing with, right?
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            1      A.    They were working on the Verde River

            2  watershed and different areas, yes.

            3      Q.    And the Little Colorado River Plateau and

            4  some sub-basins along the Salt?

            5      A.    Okay.

            6      Q.    Right?

            7      A.    Yeah, okay.

            8      Q.    So let's go to the lower right-hand side.

            9  That's where you said your 3.15 shows up, right?

           10      A.    That's right.

           11      Q.    The first sentence of that paragraph there

           12  says "Withdrawals for agriculture in the Little

           13  Colorado River Plateau basin and sub-basins in the Salt

           14  River drainage were estimated based on groundwater

           15  irrigation data developed by USGS and recent aerial and

           16  satellite photography for effluent irrigated areas."

           17            Do you see that?

           18      A.    Yeah.

           19      Q.    So in that sentence they're talking about the

           20  Little Colorado River Plateau basin and the sub-basins

           21  in the Salt River drainage?

           22      A.    Yeah, and the Verde is a sub-basin of the

           23  Salt River drainage, yeah.

           24      Q.    Okay, there's a discussion of the Verde

           25  Valley in the prior paragraph, right?
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            1      A.    That's true.

            2            Now, taking your logic, if my -- will you

            3  allow me to add something here?

            4      Q.    You can add whatever you want.

            5      A.    The Little Colorado River is up pretty high,

            6  so using your logic you were using on me a little while

            7  ago about it being less, then that would factor in here

            8  too, wouldn't it?

            9      Q.    Okay.  The next sentence says "The datasets

           10  include only the locations of agricultural fields, but

           11  no information for crop type, applied irrigation, or

           12  period of irrigation."

           13            Do you see that?

           14      A.    That's right.

           15      Q.    And that's the same situation you have?

           16      A.    Well, I kept seeing corn on those federal

           17  land surveys.  A lot of corn was being grown, and they

           18  could sell it to the Fort.  The Army was very

           19  interested in grinding corn.

           20      Q.    But in coming to your use of the

           21  3.15 acre-feet per acre, you didn't do any analysis of

           22  cropping patterns or crop types --

           23      A.    No, I didn't.

           24      Q.    -- back in 1870 or whatever?

           25      A.    No.  It would be darn near impossible to know
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            1  specifically what crops were being grown out there in

            2  1871.

            3      Q.    And you didn't do that?

            4      A.    I knew that, like I just testified, a lot of

            5  corn was being grown.  I kept seeing that, and beans.

            6      Q.    The next sentence says "Consequently, the

            7  fields were assigned a weighted irrigation factor of

            8  3.15 acre-feet per acre per year that was developed

            9  from agricultural irrigation data from the Verde

           10  Valley."

           11      A.    That's right.  I just got through telling you

           12  that.

           13      Q.    That's not what you told Commissioner Allen

           14  back in December, though, is it?

           15      A.    Commissioner Allen?

           16      Q.    Commissioner Allen asked you a question back

           17  in December about where this was from, and you said it

           18  was used for the entire Verde River.  Do you want to

           19  look at the transcript?

           20      A.    Yeah.  Yes, if it is, yes, that's right.

           21      Q.    Yes, it's right, you want to look at the

           22  transcript; or, yes, it's right, you said it was used

           23  for the Verde River?

           24      A.    I said it was used for the entire Verde

           25  because I know ADWR has used it in the Verde Valley and
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            1  the USGS has used it as we're seeing here.

            2      Q.    Okay.  And this says it was developed from

            3  agriculture irrigation data from the Verde Valley,

            4  right?

            5      A.    Yeah.

            6      Q.    Okay.  And what's the citation there right

            7  after that sentence?

            8      A.    ADWR.

            9      Q.    Okay, so let's turn over to Page 95 of this

           10  report that you relied upon.

           11      A.    95?

           12      Q.    95.

           13            This is their -- this is the References

           14  Cited, correct?

           15      A.    Yes.

           16      Q.    Do you see about a third of the way down

           17  there on the left-hand column, it says "Arizona

           18  Department of Water Resources, 2000"?

           19      A.    Oh, okay.

           20      Q.    Is that the citation that appeared at the end

           21  of the sentence that we just looked at on Page 37?

           22      A.    It appears to be, yeah.

           23      Q.    Did you go and look at this document

           24  that's --

           25      A.    No.
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            1      Q.    -- cited here on Page 95?

            2      A.    No.

            3      Q.    Have you ever seen it?

            4      A.    I don't know.  I've seen more documents than

            5  I can remember.

            6      Q.    I'm going to hand you what's been marked, I

            7  think it's part of Exhibit X057.  I don't have a lot of

            8  questions about this, but I just want to know if this

            9  is a document that you've ever seen before?

           10      A.    This looks familiar, but I have not studied

           11  this document.  But I've seen it.

           12      Q.    Is it your understanding this is the document

           13  that -- the 2000 DWR report that was cited by the

           14  USGS --

           15      A.    It appears to be.

           16      Q.    -- on its References Cited?

           17      A.    (Nodded.)

           18      Q.    Do you know where in here your 3.15 acre-feet

           19  per acre shows up?

           20      A.    Like I said, no, I have no idea.

           21      Q.    Can you take a look and see if it's in there?

           22      A.    No, I don't want to do it.  I just relied on

           23  the USGS document, and that's where I stand.

           24      Q.    So you didn't go look at the actual primary

           25  source document that they cited?
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            1      A.    No.

            2      Q.    I hand you a different --

            3                 CHAIRMAN NOBLE:  Mr. McGinnis?

            4                 MR. MCGINNIS:  Yes, sir.

            5                 CHAIRMAN NOBLE:  Could we take a break?

            6                 MR. MCGINNIS:  Yes, sir.

            7                 (A recess was taken from 10:27 a.m. to

            8  10:47 a.m.)

            9                 CHAIRMAN NOBLE:  Are we ready to go on

           10  the record?

           11                 Mr. McGinnis, please proceed.

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

           13  BY MR. MCGINNIS:

           14      Q.    Mr. Hjalmarson, we were talking earlier this

           15  morning, I believe you said that when you looked at the

           16  survey plats up in the Big Chino and those tributary

           17  areas you looked at, you saw a lot of corn?

           18      A.    Yes.  They made note of entering and leaving

           19  corn fields.

           20      Q.    Is that the primary crop that you saw when

           21  you were looking at those documents?

           22      A.    I can't say for sure.  I saw a lot of corn

           23  and then I saw beans, also.  In Williamson Valley I saw

           24  a lot of corn.  So that was most of what I saw in

           25  Williamson Valley.
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            1      Q.    So let's look back on Exhibit X037 that you

            2  have, I think, in front of you still.  This is the USGS

            3  2010 report.

            4      A.    Oh, okay.

            5      Q.    Back on Page 37, where we were before.

            6      A.    Okay.

            7      Q.    37.

            8      A.    37.

            9      Q.    And I think you said that the paragraph on

           10  the lower right-hand corner was where you got the 3.15

           11  number that you used.  The paragraph above that, do you

           12  see, refers to the Verde Valley sub-basin several

           13  times?

           14      A.    Okay, up at the top?  Yeah, okay.

           15      Q.    In the middle and then at the bottom, all in

           16  the same paragraph?

           17      A.    Okay.

           18      Q.    Okay.  About two-thirds of the way down that

           19  paragraph, there's a sentence that says "Crop type and

           20  water use rates included," and it has alfalfa and then

           21  it has corn.  Do you see corn there?

           22      A.    Right.

           23      Q.    Do you see what they have for acre-foot per

           24  acre per year number for corn?

           25      A.    Yeah, 1.86.
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            1      Q.    And that's in the Verde Valley, right?

            2      A.    It appears that way, yeah.  Yeah, the Verde

            3  Valley sub-basin, yeah.

            4      Q.    Let me hand you another document.

            5                 COMMISSIONER ALLEN:  Mr. Chairman, is it

            6  possible for Mr. Hjalmarson to speak into the --

            7                 MR. BREEDLOVE:  Oh, we have a

            8  microphone.

            9                 DIRECTOR MEHNERT:  It's right in front

           10  of him.

           11                 CHAIRMAN NOBLE:  We have two

           12  microphones.  One, of course, is the recording

           13  microphone, and the other is the amplification, and

           14  we'll see if we can get Mr. Hjalmarson to use it.

           15  However, it is a handheld microphone.

           16                 MR. BREEDLOVE:  We can put it in a glass

           17  so it's standing up.

           18                 MR. SLADE:  Mr. Chairman, my other

           19  suggestion is if we're not using the PowerPoint, the

           20  Commissioners could sit at the table and might be able

           21  to hear Mr. Hjalmarson better.

           22                 MR. BREEDLOVE:  At what point is the

           23  PowerPoint going to be used?

           24                 MR. MCGINNIS:  I can work from hard

           25  copies.  It sounds like Mr. Hjalmarson wants to work
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            1  from hard copies.  So as far as I'm concerned, I don't

            2  think we're going to use it, unless he just wants to.

            3                 COMMISSIONER HENNESS:  Do you think we

            4  can hear him better over there?

            5  BY MR. MCGINNIS:

            6      Q.    Are you good with the way we've been doing

            7  it, working with hard copies, Mr. Hjalmarson?

            8      A.    This is fine, yes.  Yeah, it's a little

            9  heavy.

           10      Q.    I'm handing you a document that it's my

           11  understanding has been marked part of Exhibit X057.

           12  It's also a 2000 Arizona Department of Water Resources'

           13  report entitled The Verde River Watershed Study.  Do

           14  you see that?

           15      A.    Yes.

           16      Q.    Are you familiar with this document?

           17      A.    Yes, I've seen this document.  I have it in

           18  my computer at home.

           19      Q.    Do you know what number for irrigation

           20  requirement of acre-feet per acre the Department of

           21  Water Resources used in this 2000 report?

           22      A.    No.  No, I don't.

           23      Q.    Okay.  Let's flip over to Page 3-15.  I'm

           24  sorry, Page 3-35.  Table 3-15 on Page 3-35.  I'm sorry.

           25            Again, this is a 2000 Arizona Department of
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            1  Water Resources report.  Do you see the table there?

            2      A.    Yes.

            3      Q.    3-15?

            4      A.    That's right.

            5      Q.    Do you see in the right column it has

            6  Weighted IR AF/AC?  Do you see that?

            7      A.    That's right.

            8      Q.    Do you think that's irrigation, weighted

            9  irrigation, acre-feet -- irrigation requirement

           10  acre-feet per acre, is that what that looks like that

           11  is?

           12      A.    Yes.

           13      Q.    Do you see what the number is there in the

           14  total they have on that Table 3-15?

           15      A.    Yes.

           16      Q.    What's the number?

           17      A.    1.86, is that the one?

           18      Q.    No.  Are you on Page 3-35?

           19      A.    Okay.

           20      Q.    Table 3-15.

           21      A.    Okay.

           22      Q.    The column all the way to the right, where it

           23  says "Total" at the bottom.

           24      A.    Oh, .03?

           25      Q.    No.  Where it says "Total" at the bottom
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            1  right-hand corner?

            2      A.    Oh, 3.15, yeah.  That's the number I used.

            3      Q.    That's your number, right?

            4      A.    Yeah.

            5      Q.    That's the number you used for the Williamson

            6  Valley, Big Chino, and the other sub-watersheds in the

            7  Verde River tributaries?

            8      A.    That's right.  Like I say, I didn't know

            9  precisely what the crop type was.  I do know in one

           10  valley there was a lot of corn, like I said, but there

           11  was a lot of other stuff there too I don't know

           12  anything about.

           13      Q.    Okay.  On this table -- you've already sort

           14  of gotten ahead of me.  On this table, for corn it has

           15  1.86 acre-feet per acre, right?

           16      A.    Yes.

           17      Q.    And for the crop mix it has your 3.15 number,

           18  the total we just talked about?

           19      A.    Yeah, that's right.  That's right, because I

           20  did not know the crop type.

           21      Q.    Okay.  Could you read for me the title of

           22  this Table 3-15?

           23      A.    Middle Verde Crop Acreage and Weighted IR for

           24  Verde River, Verde River Valley, Oak Creek, Wet Beaver

           25  Creek and West Clear Creek Subwatersheds.
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            1      Q.    So that's for the Verde River, Verde River

            2  Valley, Oak Creek, Wet Beaver Creek, and West Clear

            3  Creek, right?

            4      A.    That's right.

            5      Q.    Let's turn over now to Page 3-29, Tables 3-10

            6  and 3-11.

            7            Do you see those two?

            8      A.    Okay.

            9      Q.    Okay.  What's the title?  What watersheds

           10  does Table 3-10 deal with?

           11      A.    Upper Verde and upper Verde.

           12      Q.    Okay.  I'm sorry, let me ask the question

           13  again.  I'm not sure you got it.  Table 3-10.

           14      A.    Okay, Upper Verde Crop Acreage.

           15      Q.    Keep going.

           16      A.    Okay, and Weighted IR For Big Chino Wash,

           17  Walnut Creek, and Williamson Valley Subwatersheds.

           18      Q.    Okay.  And those are three of the four

           19  watersheds that you looked at in your report, right?

           20      A.    Yes.

           21      Q.    Okay.  And what's the total weighted

           22  irrigation requirement that they have on Table 3-10 for

           23  those watersheds?

           24      A.    2.00.

           25      Q.    Okay.  That's different than 3.15, right?
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            1      A.    That's right.

            2      Q.    Okay.  Look at Table 3-11.  What

            3  subwatersheds does that cover in this 2000 ADWR report?

            4      A.    That covers Granite Creek and Little Chino

            5  subwatershed.

            6      Q.    Okay, and those are watersheds, at least

            7  Granite Creek is a watershed, that you looked at, one

            8  of the four that you looked at in your report, right?

            9      A.    That's right.

           10      Q.    And what's the weighted irrigation

           11  requirement total for Granite Creek?

           12      A.    Well, that's 3.30.

           13      Q.    So those two numbers in Tables 3-10 and 3-11

           14  in the 2000 ADWR report are more specific than the 3.15

           15  you used, correct, they're for more specific

           16  watersheds?

           17      A.    Yes.

           18      Q.    Okay.  And one of those numbers is lower than

           19  your 3.15, and the other number is higher than your

           20  3.15?

           21      A.    That's right.

           22      Q.    Okay.  Do you know what your depletion amount

           23  would have been if you would have used these numbers

           24  from this 2000 DWR report for the specific

           25  subwatersheds you were looking at?
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            1      A.    No, I don't.  And, like I said, I used the

            2  USGS.

            3      Q.    Okay.  And you used the USGS, the 3.15 from

            4  Exhibit 32, from the paragraph that we talked about

            5  earlier, right?

            6      A.    That's right.

            7      Q.    And nothing in that paragraph or in that

            8  document talks about the four subwatersheds you were

            9  actually looking at, does it?

           10      A.    No.  And, actually, to be very specific, I

           11  was looking at everything above the Paulden gage.

           12  Those four are the main watersheds there.

           13      Q.    But you have acreage numbers only for those

           14  four subwatersheds; Granite Creek, Williamson Valley,

           15  Walnut Creek, and Big Chino Creek, right?

           16      A.    That's right.

           17      Q.    Let me hand you a document that's not been

           18  marked yet, mostly because I want you to check my math.

           19            And what I've tried to do on this document,

           20  Mr. Hjalmarson, is to compare, first of all, your

           21  depletion number in your original 2014 report -- that's

           22  No. 1 there at the top -- with what your depletion

           23  number now is with your new acreage number after your

           24  bookkeeping error was discovered.  And then the bottom

           25  one compares the number for your 7,000 acres after your
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            1  bookkeeping error was discovered using these acre-foot

            2  per acre numbers from the DWR report.

            3            And I want to walk you through that just to

            4  make sure that my math's correct, and I think

            5  Mr. Breedlove brought you a calculator.

            6            No. 1 there at the top, it has the 8,000 --

            7  do you see my -- are you with me?

            8      A.    Yeah, I'm with you.  Go ahead, but I'm going

            9  to say something when you finish.

           10      Q.    Okay.  Well, No. 1 there at the top has your

           11  8,095 acres, right, the original number you had?

           12      A.    That's right.

           13      Q.    Times your 3.15, right?

           14      A.    Okay.

           15      Q.    And that gets you to 25,499 acre-feet; is

           16  that correct?

           17      A.    Okay.

           18      Q.    Okay.  And if you divide that by 725, which

           19  was your conversion to cfs, you get to 35.17, roughly

           20  the 35 you came up with, right?

           21      A.    Okay.

           22      Q.    Okay.  No. 2 there in the middle has your

           23  acreage numbers with the bookkeeping error corrected.

           24  So there's 325 for Walnut Creek instead of 1,395,

           25  right?
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            1      A.    Right.

            2      Q.    Multiplied by your 3.15, which is the number

            3  you used for acre-feet per acre, right?

            4      A.    Okay.

            5      Q.    And that comes to 22,129 acre-feet depletion?

            6      A.    Okay.

            7      Q.    You divide that by 725, which is your cfs

            8  conversion --

            9      A.    Okay.

           10      Q.    -- gets you to 30.52, right?

           11      A.    Right.

           12      Q.    Okay.  The bottom one has those same acreage

           13  numbers and uses these consumptive use irrigation

           14  requirement numbers from the 2010 -- excuse me, 2000

           15  DWR report we just looked at?

           16      A.    Okay.

           17      Q.    And that comes to 16,910.

           18            And if you want to check the math, I've got

           19  you a calculator right there.

           20      A.    No, that's fine.

           21      Q.    Okay.  Divide that by 725 to get to 23.32.

           22  Does that seem right to you?

           23      A.    Okay.

           24      Q.    Okay.  So the difference between Table 3,

           25  using your corrected numbers, and these numbers from
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            1  the DWR report is about 11 or 12 cfs, right?

            2      A.    That's right.

            3      Q.    Which is about half again as much as what the

            4  number is if you use the acreage numbers and the DWR

            5  numbers?

            6      A.    Okay.  Can I say something now?

            7      Q.    Sure.

            8      A.    The numbers you're using in the ADWR report

            9  are for a specific situation with specific crops, and

           10  the resulting number of 2.0 and the 3.30 are for

           11  specific crops in much recent time, in 2005 or whatever

           12  it was.  So that's related to a specific situation.

           13            The 3.15 I used is from the USGS, and it's a

           14  general number.  If you don't know anything else, use

           15  it.  That's what I did.

           16      Q.    Okay.  Where did the USGS get their 3.15

           17  number?

           18      A.    The USGS, they did reference the ADWR, but

           19  USGS has people that are experts in evapotranspiration

           20  from crops.  I used to supervise Sandy Owen-Joyce, and

           21  she did the whole lower Colorado River, for example,

           22  and including the Camp Verde area and the Verde Valley,

           23  and her -- she's involved in this a little bit.

           24      Q.    And you don't think that the Arizona

           25  Department of Water Resources has similar people like
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            1  that?

            2      A.    I don't think they have the scientists that

            3  the USGS has.  They don't even come close.

            4      Q.    But I thought you had said that the USGS had

            5  relied on the Department of Water Resources' work --

            6      A.    They did reference --

            7      Q.    -- when you testified back in --

            8      A.    They did reference --

            9      Q.    Let me finish, sir.

           10      A.    That's true, they did reference this report.

           11  That's true.

           12      Q.    When you testified back in December, you said

           13  the USGS had relied upon the DWR's report, right?

           14      A.    They referenced it, yes.

           15      Q.    But in terms of this document that I will

           16  submit as an exhibit, nothing wrong with my math on

           17  this, right?

           18      A.    Yeah, I agree with your math.

           19            Mark, may I say something about this?

           20      Q.    Sure.

           21      A.    Have you checked the crop usage figures in

           22  this that they computed for the upper Verde and middle

           23  Verde?

           24      Q.    Where are there crop usage figures that

           25  you're computing for the upper Verde and middle Verde?
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            1      A.    I can't point to the specific page right now,

            2  but I can tell you what they are.

            3      Q.    This is a document you relied on, and you

            4  can't tell me what the numbers are that you just raised

            5  on your own?

            6      A.    No, I'm giving you a -- oh, okay.  That will

            7  come up.  That will come up later.  I'm just asking you

            8  if you were aware, because it comes to 25,000.

            9      Q.    You recall back in December, when Mr. Hood

           10  asked you where you had gotten your 3.15 number, you

           11  pointed to --

           12      A.    That's right.

           13      Q.    -- Page 37 of the USGS report?

           14      A.    Okay.  That's --

           15      Q.    Which cites the 2000 DWR report?

           16      A.    We're fine on that.

           17      Q.    Let's look at Page 26.

           18      A.    26 of --

           19      Q.    Back to your report.  We're done with the

           20  other stuff.

           21      A.    Are you through with this thing?

           22      Q.    With that thing, yeah.

           23      A.    Okay.  Thank you.  Hold on a second.

           24            Okay, 27.

           25      Q.    So Page 26 of your report.
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            1      A.    26?

            2      Q.    Yes, sir.

            3      A.    Okay.

            4      Q.    The bottom box.  Do you see that?  It says

            5  Method 1.

            6      A.    Okay.

            7      Q.    This is where you took the gaged flows, made

            8  an adjustment for the depletions from irrigation

            9  upstream on the tributaries, and got to a virgin

           10  flow -- median virgin flow number; is that right?

           11      A.    That's right.

           12      Q.    And the 30 -- so let's look at Q50 for

           13  gage 5037.  The 30 is a gaged flow number, right?

           14      A.    The 30 --

           15      Q.    It says "Q50 virgin at gage 5037."

           16      A.    That first number is the gaged, yes.

           17      Q.    And the next number is the 35 you got from

           18  depletions from irrigated agriculture up in the

           19  tributaries?

           20      A.    That's with the error in it, yes, and then I

           21  subtracted the 5 cfs.  That was my cover-my-butt

           22  number.

           23      Q.    Okay.  So, for example, just using this line

           24  here, the 35 that's in this report, if you adjust it

           25  based upon your bookkeeping error on the acreage, it
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            1  would be about 30, right?

            2      A.    That's right.

            3      Q.    And that would reduce the cfs down to 55?

            4      A.    No, it's 60.

            5      Q.    If you just plugged it into this calculation

            6  and didn't take your padding out, it would be 55,

            7  right?

            8      A.    What you have here, instead of 35, you have

            9  30.  On my revised computation, would be 30 plus 30.

           10  The error computation is 30 plus 35 minus 5.  The 35

           11  minus 5, the 5 is my cover number.

           12      Q.    I understand what you did.  I'm just asking

           13  if you add 30 and 30 and take 5 from it, you get 55?

           14      A.    Okay.  Yeah.

           15      Q.    And the number I had on the sheet that we

           16  just went through was 23, right, if you use the DWR

           17  irrigation requirement numbers, right?

           18      A.    If you want to use that number.

           19      Q.    The sheet you just agreed with my math on,

           20  right?

           21      A.    No, I could buy your math, yeah.

           22      Q.    So on 5037, for example, it would be 30 plus

           23  23 minus 5, right?

           24      A.    That's right.

           25      Q.    So that's 50 -- what's that, 50 -- what's
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            1  that number?

            2      A.    You're doing the math.

            3      Q.    48?

            4      A.    Okay, whatever.

            5      Q.    Okay.  So instead of 60, which is what you

            6  had in your report, it would be 48?

            7      A.    Okay.

            8      Q.    And all those numbers would be different if

            9  you used your corrected acreage numbers and the DWR

           10  acre-foot per acre numbers that were specific for the

           11  watersheds you were looking at?

           12      A.    Yeah.  We're just talking math, and I'll

           13  agree with your math.  I won't agree with your logic.

           14      Q.    I'm going to go back just a minute real quick

           15  back to the 2000 DWR report that I told you you were

           16  done with, but you're almost done with.

           17            Do you have that still?

           18      A.    The what, now?

           19      Q.    This big thick, the Verde watershed study by

           20  DWR.

           21      A.    The big one?

           22      Q.    Yeah, the one I told you you could put away,

           23  take it back.

           24      A.    I asked you.

           25      Q.    Sorry.  I know.
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            1      A.    Okay.

            2      Q.    Okay, look at Page 3-20.

            3      A.    Okay.

            4      Q.    Okay.  This is a section where they're

            5  talking about Irrigation Uses, right?  You can look on

            6  3-19 for the heading, if you want to.

            7      A.    What?

            8      Q.    This is a section of this report where

            9  they're talking about Irrigation Uses.  The heading

           10  appears on the prior page.

           11      A.    Oh, okay.  Okay.

           12      Q.    Right?

           13      A.    Okay.

           14      Q.    Second full paragraph on 3-20, it says "It is

           15  important to note that pasture is the predominant crop

           16  grown in the Upper and Middle Verde areas and is

           17  typically deficit irrigated."

           18            Do you see that?

           19      A.    Okay.

           20      Q.    And I think we established earlier deficit

           21  irrigation is not a term you ever heard before?

           22      A.    I'm not -- it just didn't ring a bell.

           23      Q.    Flip over to 3-29, the same report, below the

           24  tables we already talked about.  This is in the DWR

           25  2010 [sic] study.
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            1      A.    Okay.

            2      Q.    Bottom of that page there on 3-29, they're

            3  talking, it says "Description of Irrigated Lands,

            4  Williamson Valley."  Do you see that?

            5      A.    Yeah.

            6      Q.    And they talked about Williamson Valley

            7  beginning -- farming in Williamson Valley beginning in

            8  about 1865; do you see that?

            9      A.    Yes.

           10      Q.    Is that consistent with what your

           11  understanding is?

           12      A.    That's what I'm reading, yeah.

           13      Q.    Do you have any independent knowledge about

           14  that from your work?

           15      A.    I know it was -- I don't know specifically

           16  1865, but there was early farming there, yes.

           17      Q.    And it says "Approximately 1,300 acres are

           18  farmed within Williamson Valley.  An additional 320

           19  acres of land were identified that exhibited evidence

           20  of farming, but were not currently in production."

           21            Do you see that?

           22      A.    Yeah.

           23      Q.    Go to the top of Page 3-30.

           24            The next sentence says "Field investigations

           25  and aerial photographs indicate that the estimated
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            1  maximum number of potential acres that could be

            2  irrigated in Williamson Valley is 1,620 acres."

            3      A.    Okay.

            4      Q.    Do you remember what acreage number you used

            5  in your report for Williamson Valley?

            6      A.    I don't have it right offhand.

            7      Q.    Was it 3,600?

            8      A.    Yeah, that's measured directly from -- that's

            9  just simply a measurement of the federal land survey.

           10  It's as simple as that.  It's not my number.  It's

           11  their number.

           12      Q.    But it is the number you used in your report,

           13  right?

           14      A.    Yeah.  That's right.

           15      Q.    So let's go back to your report then.  You

           16  can put that document away now.

           17      A.    You're sure?

           18      Q.    I hopefully won't lie to you twice in a row.

           19      A.    Okay.

           20      Q.    Didn't mean to the first time.

           21            In your report, I want to start on Page 34.

           22      A.    34.

           23      Q.    See that?

           24      A.    Uh-huh.

           25      Q.    The paragraph there below the map, it refers
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            1  to channel widths in May 1909 of 66 feet and 108 feet?

            2      A.    Yes.

            3      Q.    Do you see that?

            4      A.    Yes.

            5      Q.    1909 was after some pretty big floods on the

            6  Verde, right?

            7      A.    Yeah, there had been -- well, I don't -- down

            8  on the lower part we know there were some big floods.

            9  I don't know about up here.

           10      Q.    In the 1900s, right?

           11      A.    In early 1900s there were some big floods on

           12  the Verde, and, like I say, it was the lower Verde that

           13  we know about.  The middle and lower Verde we know

           14  there were some big floods.

           15      Q.    The second sentence there talks about a depth

           16  of 12 inches was also measured at both sites, but that

           17  surveyors did not identify the channel shape.

           18      A.    They did not, that's right.  Like the

           19  measurements that we've been -- that Mr. Hood and I

           20  were talking about previously in December, the

           21  surveyors measured an average.  They had a habit of

           22  measuring an average depth for cross-sections.

           23      Q.    Based on the work that you have done looking

           24  at the surveyors' surveys, though, you don't know

           25  whether the 12 inches was an average depth, maximum
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            1  depth, or the depth all the way across the channel,

            2  right?

            3      A.    Like I just told you, they had a habit of

            4  just recording an average depth.

            5      Q.    But they didn't say anything about that in

            6  this particular survey, did they?

            7      A.    No, they don't say it, but I've looked at

            8  enough of these to know that that's what they were

            9  doing.

           10            On the lower Verde, there were cases where

           11  they actually estimated the width of the main channel

           12  itself and then reported an average depth for that.

           13      Q.    Flip over to Page 36.  The top box there you

           14  talk about three different types of channel shapes that

           15  were used, are used sometimes in calculations?

           16      A.    Yeah.  Like I testified earlier, that was a

           17  desperate attempt to milk whatever I could out of the

           18  information.

           19      Q.    And none of those channel shapes are

           20  necessarily uniform longitudinally up and down the

           21  river, right?

           22      A.    That's true.  It's just taking a look, using

           23  hydraulic methods, at the data from the survey.

           24      Q.    You talked some back in December about your

           25  Method 3, right?
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            1      A.    Right.

            2      Q.    And that was based upon the measurements and

            3  some measurements that were in the surveys, right, is

            4  that how that was done?

            5      A.    It's based on the width that the federal

            6  surveyors measured and the average depth, that's all.

            7      Q.    And you don't have any way to know whether

            8  the flow that was happening at the time the surveyor

            9  was there was a normal flow or an unusually high flow

           10  or an unusually low flow?

           11      A.    I checked some weather records on this, and

           12  they were -- well, I have it on Page 35.  Do you see

           13  that?

           14            And I have a date in May, May of 1909,

           15  circled there, and it shows an average monthly flow in

           16  May of 199.9.  And for a typical May, for a typical

           17  May, it's more than double that.  Do you see that, what

           18  I have circled at the bottom?

           19      Q.    Yes, sir.

           20      A.    So it was dry.  So I assumed it was base

           21  flow.  That seemed to be logical.  Okay?

           22      Q.    Page 49 of your report, the very last

           23  sentence on Page 49.  Tell me when you're there.

           24            Refers to numerous riffles and pools, and

           25  this is on the Verde, right?
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            1      A.    49.

            2      Q.    Very last sentence, very bottom.

            3      A.    "The Verde River typically --"

            4      Q.    The last sentence of that paragraph.

            5      A.    Yeah, the one that I have highlighted there,

            6  yeah.

            7      Q.    Yeah, "There are numerous riffles and pools

            8  with a mix of nearly straight and sinuous reaches,"

            9  right?  Is that what it says?

           10      A.    Yes.

           11      Q.    Okay.  And you would agree with me that

           12  riffles can be impediments to navigation?

           13      A.    Riffles?  Not necessarily.  It's an

           14  indication that the flow would be a little shallower,

           15  with a little higher velocity, with a little gradient

           16  when it breaks, but it --

           17      Q.    And you --

           18      A.    -- may or may not be an impediment.

           19      Q.    But it can be?

           20      A.    Yeah, it could be.

           21      Q.    About how many pools and riffles would you

           22  say exist on the upper Verde?

           23      A.    I didn't count the number.  Well, I may have,

           24  but I don't have it at the top of my head right now.

           25  What I focused on was, spatially speaking, 95 percent
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            1  of the river was pools, spatially.  So you go along the

            2  length of the river and about 95 percent of it,

            3  roughly, is pools.

            4      Q.    And that 5 percent that's not pools is

            5  scattered up and down the river, right?

            6      A.    Yeah.  The riffles tend to occur -- a very

            7  common location for a riffle that forms the pool or,

            8  you know, a pool is formed behind the riffle, those

            9  commonly are where tributaries come into the Verde, and

           10  during floods debris carried by the dribs is deposited

           11  in the river and forms a little dam and a riffle occurs

           12  and a pool occurs behind it.  That's very common, but

           13  it's not exclusively.  There's riffles in other places

           14  too.

           15      Q.    Let's go on to Page 57 in your report.  I

           16  want to ask you about the upper left-hand corner of

           17  that page.  It's township 18 north, range 2 east; do

           18  you see that?

           19      A.    Yes.

           20      Q.    And this is, I assume, some handwritten

           21  information you got off of a survey plat or one of the

           22  survey documents?

           23      A.    You mean the copies that -- yeah, that's from

           24  the survey book, 1417.

           25      Q.    It says "The land in this township is
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            1  mountainous and the soil rocky and sandy, worthless for

            2  agricultural purposes."

            3      A.    Yeah.

            4      Q.    And township 18 north, range 2 east, that's

            5  up in the area where you said there was 7,000 acres of

            6  land irrigated historically, right?

            7      A.    No, no, this is -- no, that's not in the

            8  valley.

            9      Q.    Where is it?

           10      A.    It's along the Verde.  So what I have shown

           11  there is Perkinsville Ranch.

           12      Q.    As you sit here today, do you know where

           13  township 18 north, range 2 east is?

           14      A.    Am I aware?

           15      Q.    Do you know where it is?

           16      A.    Yeah.  Well, I have it shown on that plot I

           17  have of all of the townships where federal land

           18  surveyors' surveys were made along the river, and this

           19  is one where I think they just surveyed the exteriors,

           20  not the sections.  But this is to the east of Big Chino

           21  Valley.

           22      Q.    Big Chino Valley is one of the valleys you

           23  had irrigation in in your analysis, right?

           24      A.    That's right.  This is -- and the terrain is

           25  completely different.  It's to the west of Sycamore
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            1  Creek.  It's to the south of Bill Williams Mountain.

            2  What more do you want?  Okay.

            3      Q.    That's your answer.

            4            Page 63 of your report.

            5      A.    Okay.

            6      Q.    You have sort of a side note there in kind of

            7  a brown color about sinuosity?

            8      A.    Yes.

            9      Q.    What's the source of your information about

           10  sinuosity that's in this note?

           11      A.    I think that's the Forest Service.

           12      Q.    Do you know where you got that from?

           13      A.    I said I think it is.

           14      Q.    But I mean do you know what; was it a report

           15  or was it talking to somebody, or do you know where

           16  that came from?

           17      A.    It's in my main report here.  Let's go --

           18  let's see.  Let's see where I have that.

           19            Well, it's from the Forest Service.  I do

           20  show those, and I've written over 800 pages here, and I

           21  lose track of which report has what, but --

           22      Q.    It makes me feel better.  I thought it was

           23  just me.

           24      A.    Yeah.  No, I wanted to cover everything.

           25  Okay, here we are.  Page 48.
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            1      Q.    48 of your report?

            2      A.    Yeah, of the report.  The upper figure.  I

            3  add the sinuosity there, and then I inserted the

            4  percentage for those particular sinuosity

            5  characteristics, and those percentages come right from

            6  the Forest Service report.  I just -- for convenience I

            7  just put all the information on one figure.

            8      Q.    Okay.  On that same page 63, toward the

            9  bottom there's a sentence that says "Had the large

           10  obstructions and degree of meandering been considered,

           11  the natural depths would have been at least 10 percent

           12  greater."

           13            Do you see that?

           14      A.    That's right.

           15      Q.    So you're saying if you take into account

           16  boulders and the meandering of the river, it makes the

           17  depth greater; is that what that says?

           18      A.    Yeah, the roughness goes up.  When you have

           19  meanders, you have transverse turbulence occur and so

           20  forth as the water goes from one bank to the other, and

           21  the effect is an increasing in water surface elevation

           22  because energy is being lost to turbulence and, in

           23  other words, its roughness associated with the

           24  meandering.  So the depth goes up.

           25      Q.    So it kind of pools it up, is that what
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            1  you're saying?

            2      A.    It would do it -- in a big pool it wouldn't

            3  do it because there's no velocity involved.  It would

            4  just be a big pond.

            5      Q.    Those large obstructions can make the depth

            6  greater, but it also can make it less navigable, right?

            7      A.    It can also make it what?

            8      Q.    Less navigable, large obstructions in the

            9  river?

           10      A.    Maybe or maybe not.

           11      Q.    Page 75 then of your report.  The caption on

           12  the top photo there, you refer to rapids near

           13  Perkinsville; is that right?

           14                 MS. HERR-CARDILLO:  What page are you

           15  on, Mark?  I'm sorry.

           16                 THE WITNESS:  Verde River near --

           17  BY MR. MCGINNIS:

           18      Q.    75, top photograph on 75.

           19      A.    Okay, view looking upstream?  Yeah.  Yeah,

           20  it's interesting how the sunlight enhanced what was

           21  going on there.

           22      Q.    But your own caption there refers to rapids

           23  in that stretch?

           24      A.    Yeah, there is an area there where it's

           25  rapid, yeah.  It's not a waterfall or anything.  It's
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            1  just -- you know, you can call it a riffle too, the

            2  same.

            3      Q.    But you used the term rapids?

            4      A.    That's true.

            5      Q.    Page 88 of your report.  Sorry to keep

            6  flipping too much, but I'm trying to move along.

            7            Do you see that?

            8      A.    88?

            9      Q.    The two graphs at the bottom.  My question

           10  is, you say what the black line is and you say what the

           11  red line is.  What's the green line?

           12      A.    The green line is the water level at the

           13  current meter measurement that the Forest Service made.

           14      Q.    Go to Page 90.  You alluded to this a little

           15  bit earlier, I think, but these are cross-sections you

           16  got from the Forest Service, right?

           17      A.    That's right.

           18      Q.    And would you agree with me that at a

           19  particular water flow rate, each one of these graphs

           20  could show multiple channels, each one of these

           21  cross-sections?

           22      A.    Oh, if you increase the flow?

           23      Q.    Well, for example, on the top -- let's just

           24  go to the top graph.  If the water level is down below

           25  21 cfs --
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            1      A.    Yeah.

            2      Q.    -- down to about 15 --

            3      A.    Yeah.

            4      Q.    -- you actually have two channels there,

            5  right?

            6      A.    Yeah, you could, yeah.

            7      Q.    The same thing on the next one.  The second

            8  one, if you're at about, I don't know, 5 or 6, you

            9  could have two channels?

           10      A.    Sure.

           11      Q.    The same thing with the other two, right,

           12  specifically the third one?

           13      A.    Yeah, on the -- yeah, that's true.

           14      Q.    So one of the -- at least one of the six

           15  cross-sections that Dr. Neary pulled for you as

           16  representative of the 108 cross-sections shows multiple

           17  channels on the Verde?

           18      A.    Yes, that's right, one of them shows a small

           19  overflow channel, yes.

           20      Q.    And on the top graph there, how do you tell

           21  which one is the overflow channel and which one's not?

           22      A.    On Page 90?

           23      Q.    Yeah, the top one.

           24      A.    The top one?

           25      Q.    Yeah.  If you're down to about 10 cfs,
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            1  there's two channels.

            2      A.    Well, it would be the deeper, the bigger one.

            3  It would be the one on the right.

            4      Q.    And neither of -- none of these

            5  cross-sections show a smooth parabolic channel across

            6  its width, right?

            7      A.    No.  That's true.  This is -- it's in an

            8  eroded environment, and generally -- well, if you were

            9  going to generalize the shape, the upper one there, you

           10  could generalize that shape with a parabola.

           11      Q.    But these are depictions of real life, what

           12  actually happens on the ground, right?

           13      A.    These are what they surveyed, yeah, you bet.

           14      Q.    Let's go to Page 93.  There's a paragraph to

           15  the left of the graph there about two-thirds of the way

           16  down the page that says "20 percent of the natural

           17  energy for the period of record is during the 1 percent

           18  of days with the greatest flow."

           19            Did I read that right?

           20      A.    That's right.

           21      Q.    What does that mean?

           22      A.    That means that big floods have a lot of

           23  energy.  So 1 percent of the time you have high flow,

           24  and that represents 20 percent of the energy for --

           25      Q.    And what's your -- I'm sorry, were you
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            1  finished?

            2      A.    No, that's good.

            3      Q.    What's your basis for that statement?

            4      A.    I did a flow duration relation, and then I

            5  looked at the potential energy between the Paulden gage

            6  and the Clarkdale gage, assumed no inflow, and simply

            7  converted the potential energy to kinetic energy.

            8      Q.    And what's the relevance of that conclusion

            9  for purposes of navigability?

           10      A.    The relevance of it is that you can get

           11  channel change during infrequent high flows because,

           12  you know, for that particular period of time there's a

           13  lot of energy.

           14            But at the same time, 80 percent of the

           15  energy is for flows that are more frequent, and quite a

           16  bit of it is for base flow.  So that one particular

           17  time it's not much energy, but it occurs most of the

           18  time, and, therefore, when you look at the duration and

           19  the amount, it comes out significant, significantly

           20  large.

           21      Q.    But when you get those big floods coming

           22  through, you can get pretty substantial changes in the

           23  channel?

           24      A.    You can.  It's interesting up here, though,

           25  the Forest Service did a lot of studying on that before
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            1  and after photographs.  Their report is full of that,

            2  and they discovered that there wasn't much change.

            3      Q.    They were talking about the upper Verde?

            4      A.    Yeah.

            5      Q.    Let's move over to Page 94.  I don't have a

            6  very good question about this, other than what's that

            7  graph?  What's the graph mean?

            8      A.    On the bottom?

            9      Q.    Yeah.

           10      A.    That's just an example.  As it's depicted

           11  there, of course, stated there, it's the Colorado River

           12  at Lees Ferry.  And the idea there was to just show a

           13  scour and fill that occurs in an alluvial channel.

           14  It's a general representation.

           15            I probably -- in hindsight, I probably

           16  shouldn't have done that, because it doesn't really

           17  reflect what's going on in a whole lot of the Verde;

           18  but in pools where you have filling during low flows

           19  and so forth and then scouring during the higher flows,

           20  it applies to some of the pools.

           21      Q.    And this graph shows the bed of the river

           22  actually going up and down quite a bit, substantially?

           23      A.    Yeah, it scours and fills during floods, and,

           24  like I said, this would represent what happens in a lot

           25  of the pools in the upper Verde, because they fill
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            1  during low flow periods with sediment and then it

            2  washes out during high flow.

            3      Q.    And these, particularly when you show for the

            4  Colorado River, you have some pretty substantial

            5  changes in the course of the same spring, basically,

            6  same season?

            7      A.    Yes, you can get -- yes.

            8            Both Dr. Pearthree and I agree that most of

            9  that channel up there's pretty stable, and it won't

           10  scour.

           11      Q.    When you mean up there, what are you

           12  referring to?

           13      A.    Pardon?

           14      Q.    When you say up there, are you referring to

           15  the upper Verde?

           16      A.    Well, the upper Verde, yeah.  And a lot of

           17  the lower Verde.

           18      Q.    Page 96.  The second paragraph there says

           19  "Where forces and shear stresses generated by base flow

           20  and/or frequent (small floods) events are incompetent

           21  to transport available materials, less frequent flows

           22  of greater magnitude are obviously required."

           23            What's your basis for the statement there?

           24      A.    It's just a matter of energy.  You can have a

           25  large obstruction there, and it takes a lot of energy
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            1  to move it because it takes a lot of energy to make

            2  that big boulder roll, or whatever, and move

            3  downstream.

            4      Q.    Is it your opinion that a reduction in base

            5  flow can actually cause braiding?

            6      A.    Yes.

            7      Q.    Is it your opinion that's happened in any

            8  segment of the Verde?

            9      A.    I haven't seen it in the Verde.  The Verde is

           10  still pretty stable.

           11            Below the dams -- below the dams there might

           12  be some of that, but now that the Indians made you guys

           13  release 100 cfs, I think things have improved a little

           14  bit.  But...

           15      Q.    You talked a little bit earlier about sort of

           16  the relative amount of the river that's taken up by

           17  pools versus riffles, right?

           18      A.    Yeah.

           19      Q.    And you said, I thought you said, it was

           20  95 percent pools and 5 percent riffles?

           21      A.    Roughly that.

           22            Actually, if you want to know where that came

           23  from, Jon Fuller and I were sharing our individual

           24  observations.  We both seem to agree on that.

           25      Q.    Say the river is 5 feet deep for 40 feet and
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            1  then an inch deep for the next 10 feet.  Right?  And it

            2  repeats that over and over again for miles and miles,

            3  right?  The majority of the river would be pools,

            4  right?

            5      A.    Yeah, yeah, for whatever -- yeah, okay.

            6      Q.    Wouldn't be a very enjoyable boating

            7  experience, would it?

            8      A.    No, not for that particular river you're

            9  describing.

           10      Q.    Let's look at Page 106.

           11      A.    96?

           12      Q.    106.

           13      A.    106.

           14      Q.    106.  And this Page 106 includes sort of a

           15  summary of your conclusions, right; starts on Page 105?

           16      A.    Yes.

           17      Q.    In Paragraph B on Page 106, you say, in the

           18  second sentence, that channel geometry, channel widths

           19  and depths -- and I'm paraphrasing -- were sufficient

           20  to support navigability.  Isn't that what you're saying

           21  there?

           22      A.    Yeah.  Yes.

           23      Q.    Did you do any analysis of the impact of

           24  natural obstructions on the Verde on navigability?

           25      A.    You mean obstruction like a big boulder?
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            1      Q.    Boulder, falls, rapids, trees falling across

            2  the river, all the things we've talked about in all

            3  these?

            4      A.    Well, I used the Hyra method, and in the

            5  assessment here, if you turn back to Page 104, there's

            6  the Hyra, application of the Hyra method, and I show

            7  riffle areas there.  It shows that I'm saying the depth

            8  gets down to about 2 feet, and it drops out of the

            9  navigability assessment there, using that criteria,

           10  drops from optimum to acceptable.  So, in other words,

           11  yeah, the navigability is not -- it's not as good.

           12      Q.    Other than -- I'm sorry, were you done?

           13      A.    Okay.

           14      Q.    Other than the fact that you used the Hyra

           15  method, did you do any independent analysis, in your

           16  2,200 hours or so of work, of, for example, impacts of

           17  boulders on the navigability of the Verde River?

           18      A.    A coauthor of mine, Laurie Wirt, we did,

           19  basically, the first study on the upper Verde that

           20  defined the connection between the groundwater and the

           21  base flow in the river.  She kayaked the thing many

           22  times and canoed it during her water chemistry

           23  analyses, and she didn't report any problems with any

           24  obstructions.

           25      Q.    Other than the fact that Ms. Wirt didn't
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            1  mention anything to you about obstructions, did you do

            2  any independent investigation of the impacts of natural

            3  obstructions on the navigability of the Verde?

            4      A.    Did I?

            5      Q.    You.

            6      A.    Only my visual observations based from the

            7  several times I've flown over it.  I looked -- I

            8  Googled it.  Google is a way to look at that.

            9            And so I did do an assessment like that.  I

           10  didn't see much of a problem.  You would have to -- you

           11  might have to paddle just a little bit to get around a

           12  couple of those boulders that are up there, but it's

           13  not an obstruction for the type of watercraft that I'm

           14  saying it would be navigable for, you know, small

           15  boats.

           16      Q.    In Paragraph C on that same page, second

           17  sentence, you say "Also, navigating the entire river

           18  using canoes and kayaks has been a popular activity for

           19  about the past 25 years."

           20            Do you see that?

           21      A.    That's right, yes.

           22      Q.    Do you have any -- know of any reason why it

           23  wasn't popular before 1990 to kayak on the Verde?

           24      A.    I don't know.  There's not that much

           25  information about that.  I talked to the Alvarez
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            1  daughter.  The Alvarez is the famous settler that lived

            2  or raised a family along the Verde right upstream of

            3  Sycamore Creek.  His daughter is a hairdresser in

            4  Cottonwood right across the street from Dairy Queen.  I

            5  went in there and talked to her.

            6            "What did you see, you know, when you were

            7  there?"  And she goes back to the -- she's an elderly

            8  woman, but she goes back into the, you know, 1960s,

            9  '70s or so.  And all she could tell me was is "I saw an

           10  occasional frontier person," or something.  She used

           11  some term like that.  "I saw an occasional person go

           12  down in a canoe."  And so that's all I know about the

           13  past up there.

           14      Q.    Let's move over to your appendices now.  Do

           15  you have those two with you, with you also?

           16      A.    Yeah, I have -- both of them?

           17      Q.    No, not the addendum.  The appendices to your

           18  original report.

           19      A.    Oh, the appendices.  Okay.

           20      Q.    This is information you also put together as

           21  part of doing your work on this case, right, these

           22  appendices?

           23      A.    Yeah.  Yes, right, I compiled it and put it

           24  in here, yeah, and wrote something.

           25      Q.    Appendix A.
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            1            And I have fewer questions about these than I

            2  did the report, if that's good news.

            3      A.    Okay.  Wait a minutes.  Okay.

            4      Q.    Page 57.  You have some quotes from an

            5  article from the Arizona Silver Belt about a trip by

            6  Hooker, Cox, Smith, and Miller.  Do you see that?

            7      A.    Oh, okay.

            8      Q.    At the end of that newspaper account, it says

            9  "In places they will have to shoot rapids, and in

           10  others it will be necessary to carry their boat."

           11      A.    Yeah, I don't know who was -- yeah, I don't

           12  know who knew that, but anyway.

           13      Q.    And that's from 1905?

           14      A.    Yeah.

           15      Q.    And you would say that's also true today,

           16  right, if you went from -- if you were to try to go

           17  from Jerome to Phoenix on the Verde, in some places you

           18  would have to shoot rapids and in other places you

           19  would have to carry your boat?

           20      A.    There is Verde Falls, yeah.  If you don't

           21  know what you're doing, you would probably want to

           22  portage and -- yeah.

           23      Q.    And that's even aside from manmade

           24  obstructions that exist today, right?

           25      A.    No, I think under natural conditions there
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            1  were some things in there that, well, a person with my

            2  skill wouldn't want to go over.  I would carry my boat

            3  around.

            4      Q.    Move on to Appendix G.  Page 19 of

            5  Appendix G.

            6      A.    Page 19?

            7      Q.    At the top it says "Verde Falls Area."

            8      A.    Okay.

            9      Q.    And this page talks about the Verde Falls and

           10  has some photos of the Verde Falls, right?

           11      A.    I'm sorry?

           12      Q.    Has some photos of the Verde Falls?

           13      A.    Yeah.

           14      Q.    Okay.  The bottom right-hand corner has a

           15  photo that says "Annual canoe race by Hjalmarson."

           16      A.    Oh, okay.  Well, that -- yeah, that's not

           17  Verde Falls.

           18      Q.    So you weren't intending to try to imply on

           19  this page that the annual canoe race goes over the

           20  Verde Falls, right?

           21      A.    No, I'm sorry, I did not mean to imply that,

           22  no.

           23      Q.    Page 29 of Appendix G.  The top photo shows a

           24  beaver dam, right?

           25      A.    Yes.
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            1      Q.    Is it your opinion that this beaver dam would

            2  require a portage if you were trying to canoe or go in

            3  some other boat?

            4      A.    Not for everybody.  There's people that can

            5  go over them.

            6            The beaver dams here, by the way, I've never

            7  seen one below Perkinsville.

            8      Q.    But you've seen a lot of them above

            9  Perkinsville, right?

           10      A.    Right now there's a couple there, yeah, right

           11  up to the upper rim and right below Granite Creek

           12  there's a couple up there right now.

           13      Q.    The next page, Page 30 of Appendix G.  You're

           14  talking about an 1892 account of the Day brothers?

           15      A.    Oh, yeah.

           16      Q.    In the last sentence of that paragraph, you

           17  say "There is no reason to assume similar trapping with

           18  boats did not extend upstream to the mouth of Granite

           19  Creek."

           20      A.    Yeah.

           21      Q.    Do you have any reason to -- do you have any

           22  information --

           23      A.    No, I don't have any information one way or

           24  the other.

           25      Q.    That's speculation on your part, right?
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            1      A.    It's just -- yeah.  I have no reason to think

            2  one way or the other, that it was or wasn't.

            3      Q.    Moving on to Page 78 of Appendix G, the

            4  second sentence there at the top of the page says

            5  "There are shifts in channel position in the basin

            6  deposit areas during large floods."

            7            Do you see that?

            8      A.    Yeah.

            9      Q.    Does that occur over the entire reach of the

           10  Verde, in your opinion?

           11      A.    Over the entire reach?

           12      Q.    Yeah.

           13      A.    From --

           14      Q.    Shifts in the channel position in the basin

           15  deposit areas during large floods, does that happen

           16  typically on the Verde, up and down the Verde?

           17      A.    In many areas there's basically a bedrock

           18  confinement.  It wouldn't happen very much in there.

           19  It wouldn't be moving much in there.

           20            But where bedrock is further back and you

           21  have alluvial deposits, then, yes, the Verde, the

           22  characteristic of a sinuous river is that it moves back

           23  and forth, yes.

           24      Q.    You have some discussion in Appendix H about

           25  the Oñate, O-N-A-T-E, expedition in 1598.  It's on
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            1  Page 4 of Appendix H.

            2      A.    Okay, what was your --

            3      Q.    Okay.  Go to Appendix H, Page 4.

            4      A.    Okay.

            5      Q.    Talks about Oñate, Don Juan de Oñate.

            6      A.    Oh, yeah.  Isn't that interesting.

            7      Q.    And my only question was, do you have any

            8  evidence to show that this gentleman ever used any type

            9  of watercraft on the Verde?

           10      A.    No, no.  That's not what was going on there.

           11      Q.    What was going on then?

           12      A.    Well, they were a bunch of expedition on

           13  horses and stuff crossing the United States.

           14      Q.    Appendix I is something called the Verde

           15  River Blue Trail document.  Do you see that?

           16      A.    Yeah, that's a -- yeah.

           17      Q.    Where did you get that?  Where did that come

           18  from?

           19      A.    I got that off the internet.  I thought it

           20  was a pretty good map.  You know, it had a pretty good

           21  map with it, so I just presented it.

           22      Q.    Page 9 of that document, again on Appendix I,

           23  it's really small print, but it's just talking about

           24  the reach, I guess, below Bartlett?

           25      A.    Yeah, that's -- yeah, that's -- well, that
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            1  includes Bartlett, yeah.

            2      Q.    And is says that's -- "are generally not

            3  boatable stretches."  Do you see that?

            4      A.    Yeah.

            5      Q.    Page 13 of that same document.  This is where

            6  you talk about the beavers.

            7      A.    Yeah, that's interesting.

            8      Q.    And this is not something you wrote.  I

            9  didn't mean to imply that.  But this is from the Verde

           10  River Blue Trail document, right?

           11      A.    That's what they put in there.  The only

           12  beaver I've seen down there is I was measuring a flood

           13  on the Beeline Highway Bridge, and it's a flood that

           14  came right through the reservoirs, and there were

           15  several of us there, and we saw a displaced beaver

           16  laying on his back floating down headed for the canal

           17  system in the Salt River Valley.  That's the only

           18  beaver I've ever seen there, and I think he came from

           19  way up above.

           20      Q.    Well, this document that you put in

           21  Appendix I on Page 13 says "Numerous and prolific,

           22  beavers are the engineers of the Verde" --

           23      A.    Yeah.

           24      Q.    -- with an exclamation point.

           25            "In the stretches from the headwaters
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            1  downstream to Perkinsville they have built dam after

            2  dam, creating habitat for plants, fish and mammals."

            3  Is that right?

            4      A.    Yeah.  Yeah.  That's not my opinion.  That's

            5  their -- that's just part of this document.

            6      Q.    We've got a nice picture of a beaver there,

            7  right?

            8      A.    Yeah, there's a little beaver there, yeah.

            9      Q.    Might even be the same one you saw displaced,

           10  literally?

           11      A.    Yeah, I don't think he's the same guy.  I

           12  don't recognize him.

           13      Q.    All right, let's move on to your first

           14  addendum.

           15      A.    First addendum.

           16      Q.    The October -- I'm sorry, the November 14th,

           17  2014 addendum.

           18            Do you have that?  That's Exhibit X036.

           19      A.    Okay.  Yeah, okay.  All right.

           20      Q.    You would agree with me, wouldn't you, that

           21  several of the surveys that you looked at were done in

           22  April and May?

           23      A.    There were -- yes, there were.  Yes, that's

           24  right.

           25      Q.    And that's typically a higher flow period of
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            1  the year, right?

            2      A.    April and May?  No.

            3      Q.    March, April, May?

            4      A.    You can get some winter there, but May is one

            5  of the driest months.

            6      Q.    Did you do any work when you were looking at

            7  the surveys to familiarize yourself with the

            8  instructions that were given to the individual

            9  surveyors?

           10      A.    Not those specific.  I've read instructions,

           11  but not directly related to those particular surveys,

           12  no.

           13      Q.    Have you looked at the manuals that were done

           14  by the office that sent them out to do surveys?

           15      A.    Yes, I've read the manuals.  I'm aware that

           16  there were changes in them and so forth.  I'm also

           17  aware that there were office instructions too that were

           18  inde -- seemed to be independent of the national

           19  manuals.  There were surveying characteristics that

           20  seemed to be a local -- influenced by local conditions.

           21      Q.    When you spent your four months, or whatever

           22  it was, looking at the surveys and the plats, did you

           23  do any analysis to determine for each plat, each

           24  survey, what instructions they were done under?

           25      A.    No, not specifically, no, I did not.
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            1      Q.    But you were aware that the instructions in

            2  the manuals changed over time?

            3      A.    I was aware of changes, yes.

            4      Q.    Let's look on Page 8 of your addendum, first

            5  addendum.

            6      A.    Okay.

            7      Q.    There at the bottom it talks about a survey

            8  in township 4 north, range 7 east, right?

            9      A.    Yes.

           10      Q.    And that's in the area of Fort McDowell,

           11  correct?

           12      A.    Yes.

           13      Q.    And that survey was done in early March,

           14  first part of March, 1911, right?

           15      A.    Yes.

           16      Q.    And you would agree with me that early March

           17  is definitely a period of -- it's normally higher

           18  flows, right?

           19      A.    High flows are common in February and March.

           20  So is base flow.  A good word is it's variable during

           21  that time.

           22      Q.    And the first part of March would have been

           23  before at least the peak of the irrigation season,

           24  right, so diversions would have been relatively less

           25  than they would have been in the summer?
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            1      A.    Yeah, that's right, you wouldn't expect a

            2  whole lot of diversions and so forth upstream.

            3      Q.    When you were looking at the surveys, did you

            4  look at any surveys that were done in June, July, or

            5  August, that you can recall?

            6      A.    I must have, but I can't put my finger on

            7  them.

            8      Q.    You don't remember any of them being done in

            9  those summer months?

           10      A.    In those months?

           11      Q.    In those months.

           12      A.    Honestly, I can't -- I don't know.  I don't

           13  remember any right on the river that were very

           14  important, but I honestly don't know.

           15      Q.    If there were surveys done in the months when

           16  there were typically higher flows and, say, there

           17  weren't any surveys done in the summer months, when

           18  there are typically lower flows, wouldn't the depth

           19  numbers that come out of the surveys be skewed upward

           20  from what it would be if you had looked at the depths

           21  over the course of the year?

           22      A.    Skewed from what?

           23      Q.    From what it would have been if you would

           24  have looked at depths every day of the year.

           25      A.    Because of upstream diversions, you would
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            1  expect less water and, therefore, less depth.

            2      Q.    In the summer?

            3      A.    In the summer, during the irrigation season,

            4  yes.

            5      Q.    Even without upstream diversions, wouldn't

            6  you expect less water and less depth in the summer in

            7  Arizona?

            8      A.    Without, without that?

            9      Q.    Yeah, under natural conditions.

           10      A.    Well, you get summer storms too, you know,

           11  like you get a mixture of base flow and so forth in

           12  March, base flow and storms, and you get the same

           13  thing -- you get the same thing in August.  You get

           14  little -- you know, so you kind of get, you know, a

           15  similar situation.  But because of evapotranspiration,

           16  under natural conditions you would expect less water in

           17  August than you would in May or April or whatever.

           18      Q.    Back on Page 8 of your addendum, where we're

           19  talking about the bottom box there, you see there that

           20  particular survey refers to sandbars?

           21      A.    Wait a minute.

           22      Q.    I'm sorry, not the survey.  Well, it's the

           23  red writing on Page 8 at the bottom.  Is that your

           24  writing, or is that quoted from the survey?  Maybe

           25  yours is not color.  Mine's red.
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            1      A.    The large print there, yeah, is my writing,

            2  and I was just summarizing what was in the survey.

            3      Q.    The fifth paragraph down there refers to

            4  sandbars?

            5      A.    Yes.

            6      Q.    And the sixth paragraph refers to split flow

            7  (two channels)?

            8      A.    Yeah, it was noted in the survey, so I just

            9  referenced it there.

           10      Q.    And that's down near Fort McDowell, right,

           11  where that survey was?

           12      A.    That's right.

           13      Q.    Over on Page 13.  This is another survey

           14  you're talking about here on township 3 north, range 7

           15  east?

           16      A.    Page 13?

           17      Q.    Sorry.

           18      A.    Can I make a comment on what we were just

           19  looking at?

           20      Q.    Sure.

           21      A.    If you go into my second addendum, I decided

           22  to show climatological data for this particular survey

           23  that we're looking at, and I did it for the survey for

           24  the township just to the south, T3 north, 7 east.  So I

           25  furnished daily temperatures and precipitation for
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            1  many -- for several sites in the basin in 1911, and

            2  that will support where I talked about about you can

            3  have a mixture of direct runoff from snowmelt and you

            4  can also have base flow.

            5      Q.    And the surveyor who was there on the ground

            6  in March 1911 referred to sandbars and referred to

            7  split channels in this area down here on township 4

            8  north, 7 east near Fort McDowell?

            9      A.    That's right.

           10      Q.    Page 13.

           11      A.    Okay.

           12      Q.    13, this is a different survey.  This is

           13  3 north, 7 east, right?

           14      A.    13.

           15      Q.    I'm reading your writing on the lower

           16  right-hand corner.

           17      A.    Okay, I got it.

           18      Q.    And there, again, they refer to a sandbar or

           19  you refer to a sandbar?

           20      A.    Yeah.  Sure, there's sandbars down there.

           21      Q.    Page 18 of the addendum.

           22      A.    Okay.

           23      Q.    Under the heading USGS gage 09508000, you

           24  have a sentence there that says "The relation of

           25  decreasing mean depth as discharge increases clearly


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1343


            1  shows how worthless the use of mean depth for a channel

            2  can be for the assessment of navigability."

            3      A.    Yeah.

            4      Q.    So is it your opinion that anybody who's done

            5  any work in this case on mean depth has done something

            6  that's worthless?

            7      A.    In the December hearing, Eddie asked me to

            8  draw a sketch up on the board, and I drew a sketch of a

            9  panhandle and explained this.  So do you want me to

           10  repeat that or --

           11      Q.    No, I'm just asking you whether you think

           12  anybody who's done any mean depth analysis has done

           13  something that's worthless for purposes of this

           14  hearing, which is what you say here?

           15      A.    For the assessment of navigability, where you

           16  have panhandles, weird shapes, and all that kind of

           17  stuff, you have a variable shape, I would say it has

           18  very limited value for the assessment of navigability.

           19      Q.    And in the next paragraph you actually refer

           20  to it as meaningless, a meaningless measure of

           21  navigability.

           22      A.    Well, it's essentially -- in many cases it

           23  would be meaningless.

           24      Q.    Can you tell me which cases those are?

           25      A.    Well, anything within an extremely irregular
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            1  cross-section.

            2      Q.    Yet when you were at the USGS, you personally

            3  made measurements of mean depth on the Verde?

            4      A.    I made measurements of mean depth?

            5      Q.    You made depth measurements, right?

            6      A.    You mean when you make a current meter

            7  measurement?  What are you --

            8      Q.    Well, let's look at that same paragraph.  "I

            9  (Win Hjalmarson) personally made one of the

           10  measurements of discharge shown on the plot and can

           11  assure ANSAC that mean depth, especially when the

           12  computation includes an overflow area, is a meaningless

           13  measure of navigability at this and nearly all

           14  locations."

           15      A.    I mean it.

           16      Q.    Page 33 of that first addendum, where it says

           17  "Item 1," do you see that?

           18      A.    33.  Okay.

           19      Q.    It says "The 1904 USGS map shows a single

           20  channel for the same reach that Dr. Mussetter says was

           21  a wide-braided channel with a braided pattern and

           22  unstable low-flow channels."

           23      A.    That's right.

           24      Q.    But you would agree with me, though, wouldn't

           25  you, that the 1904 map shows braided channels and
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            1  braided portions in some of it?

            2      A.    Yes.  Yeah.  Yeah.

            3      Q.    There's braiding there?

            4      A.    Yeah, braiding, you know, comes and goes,

            5  yeah.

            6      Q.    It's not a single channel throughout its

            7  length?

            8      A.    Yeah, and it could be braided one time and be

            9  a single channel, you know, a year later.

           10      Q.    But this map, 1904, shows some braiding,

           11  right?

           12      A.    There's some braiding in there, yes; but,

           13  basically, that's a single channel.

           14      Q.    And this is a very small scale or very -- a

           15  scale, if you were in an airplane, you would be real

           16  high up if you were looking at this, right?

           17      A.    Well, this is just a map.

           18      Q.    Right.  It's not a very detailed map?

           19      A.    Yeah, that is a good map.  I just reduced it

           20  and showed it to you.  Go look at -- that is quite a

           21  detailed map.

           22      Q.    So, but what you have here shown in this

           23  quarter of a page on Page 33 --

           24      A.    I had to reduce it to show it on the page.

           25      Q.    You bet.
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            1      A.    It's quite a large map.

            2      Q.    And it shows braiding on it?

            3      A.    Yeah, there's some braiding in there.  But

            4  it's primarily a single channel.

            5      Q.    Page 34.  This is a -- I guess that's the

            6  same survey of township 4 north, 7 east we already

            7  talked about, right?

            8      A.    Yeah, okay.

            9      Q.    Does that survey show up twice in your

           10  addendum?

           11      A.    Yeah.  I guess, yeah, I think I showed that

           12  in the addendum also, yeah; or wait a minute.  Yeah, it

           13  might be twice in here, yes.

           14      Q.    Moving on to Page 37 of your addendum.  I

           15  just had some questions about the graph on the top; and

           16  that is, what number did you use for the Verde for

           17  bankfull discharge in coming to this graph?

           18      A.    For bankfull discharge?

           19      Q.    Bankfull discharge, which is what's on the

           20  bottom.  What is the bankfull discharge of the Verde?

           21      A.    Well, it's roughly -- well, it's a variety,

           22  depending on the location along the river; but,

           23  generally speaking, it could correspond to a two-year

           24  flood or mean annual flow.

           25      Q.    What's bankfull discharge mean?
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            1      A.    It's related to the forming of the channel,

            2  and it's a point where, oh, you might start getting

            3  vegetation forming along the sides where it becomes

            4  distinctly different and, also, it's where it can start

            5  to spread out.

            6      Q.    So is it how much water the stream can take

            7  without overflowing its banks?

            8      A.    It's about that, but not necessarily that.

            9  It's a variable point that's related to where the

           10  vegetation is and the morphology and geometry of the

           11  channel.

           12      Q.    And what did you say, in general, the

           13  bankfull discharge number for the Verde would be?

           14      A.    What they would be?

           15      Q.    Would it be, yeah.

           16      A.    They would be more than the Q90.

           17      Q.    How much more?

           18      A.    Well, I don't know.  Like I say, I'm not

           19  going to get real specific with you, but --

           20      Q.    Well, I mean, you don't know the number or

           21  you just don't want to tell me?

           22      A.    I know a range.

           23      Q.    Okay, what's the range?  You might have said

           24  it already and I missed it.

           25      A.    Where at?
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            1      Q.    Pick someplace on the Verde.

            2      A.    At Paulden it would be -- well, under natural

            3  conditions?

            4      Q.    Sure.

            5      A.    60, maybe, 70, somewhere in there.

            6      Q.    How about Camp Verde?

            7      A.    Camp Verde?  You told me I was picking.  Now

            8  you're picking.

            9      Q.    Well, you picked one.  I'm picking.

           10      A.    Okay, Camp Verde.  Down there at Camp Verde,

           11  300, maybe, 400, somewhere in there.  Like I say, it

           12  will vary along the river a little bit, too.  There's

           13  different indicis in regard to bankfull.

           14      Q.    What's the highest you think it is anyplace

           15  along the Verde?

           16      A.    The highest --

           17      Q.    Bankfull discharge.  Where is it the highest,

           18  and what's the number, as best you can tell me?

           19      A.    Oh, I would say if it was over 500, I would

           20  be a little surprised.

           21      Q.    So does that mean that -- from what you just

           22  said, does that mean that no place along the Verde

           23  could the channel hold more than 500 cfs without

           24  overflowing?

           25      A.    No, that's not what the bank -- that's not
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            1  what that number really means.

            2      Q.    I'm sorry.  I thought I asked you that and

            3  you agreed with it before.  So maybe I'm just confused.

            4      A.    No, it doesn't necessarily mean it's where

            5  it's starting to overflow, but it has the -- it can be

            6  a point where you have established vegetation and where

            7  that vegetation changes.  It can be related to that.

            8  It can also be related just to physically starting to

            9  spread out.

           10      Q.    Do you have anything if you looked in your

           11  reports or do you have any other data that shows what

           12  the bankfull discharge is at various places along the

           13  Verde?

           14      A.    It's just my experience and knowing what the

           15  natural discharges were.

           16      Q.    So in terms of this green area here on the

           17  graph that says "Lower Verde River" and kind of has

           18  this funny-looking shape --

           19      A.    Huh?

           20      Q.    The area that says "Lower Verde River" on the

           21  graph and has the amoeba-looking shape on it; do you

           22  see that?

           23      A.    Yes.

           24      Q.    How did you plot that?

           25      A.    I just -- I had an idea of what it was, and I
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            1  just, by hand, circled an area that would have included

            2  it.  So it has that little nebulous factor that I'm

            3  conveying to you.  It's not a hard, fast thing.

            4            One hydrologist or geomorphologist might pick

            5  one spot and one might pick a spot a little different,

            6  but the difference wouldn't be very significant.  It

            7  wouldn't affect the value of this plot.  This plot, by

            8  the way, that you're looking at is used universally,

            9  and it's been used for I don't know how many years.

           10  It's a very useful plot for assessing braiding versus

           11  meandering.

           12      Q.    Who uses it with respect to the Verde?

           13      A.    People all over the world.

           14      Q.    People all over the world use this plot with

           15  respect to the Verde?

           16      A.    Oh, to the Verde?

           17      Q.    Yeah.

           18      A.    I can't name anybody other than myself that

           19  has.  But it wouldn't surprise me if people with the

           20  Arizona Geological Survey at least look at this kind of

           21  thing.

           22      Q.    Okay.  One last set of questions on this

           23  addendum, and that's on Page 61.  At the bottom there

           24  or toward the bottom there, you have a sentence that

           25  says "The channel depicted in the following unpublished
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            1  1973 aerial photographs clearly is a pool-riffle

            2  meandering channel."

            3            Is that what it says?

            4      A.    Yeah.

            5      Q.    Do you know what month in 1973 that aerial

            6  photograph was taken?

            7      A.    What month?  Well, the vegetation was leafed

            8  out.  Right offhand, I don't have that handy.

            9      Q.    Do you know what the flow rate was?

           10            I'm sorry, are you done answering the first

           11  question?

           12      A.    No, I don't know what the flow rate was.  I

           13  don't have that number with me.

           14      Q.    Would you agree with me that that '73 photo

           15  does show braiding in some areas on this reach?

           16      A.    Absolutely.

           17            Oh, I can answer in regard to the date.  I

           18  tried to find the date, and it is a summer period, but

           19  I couldn't nail it down to a day or a week.  I remember

           20  looking into that, and I couldn't do it.  But it is a

           21  summer period.

           22      Q.    And there is braiding on that photograph?

           23      A.    Yes, there are spots where, yeah, yeah,

           24  there's two channels in some areas, and that's why I

           25  showed it.  Of course, this is not natural.  But the
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            1  reason I showed it here is, you know, people could take

            2  a look at what it was in 1976, or whatever, whatever

            3  the year is.

            4                 MR. MCGINNIS:  I'm going to keep going

            5  until you tell me to stop.

            6                 CHAIRMAN NOBLE:  Mr. McGinnis, would

            7  this be an appropriate place for you to go to lunch?

            8                 MR. MCGINNIS:  It would be a great time.

            9                 CHAIRMAN NOBLE:  Okay.  The rest of us

           10  will be here when you get back.

           11                 We'll break until let's try 1:30.

           12                 (A lunch recess was taken from

           13  12:06 p.m. to 1:30 p.m.)

           14                 CHAIRMAN NOBLE:  Well, I think we're

           15  ready to go back on the record.

           16                 Please show that Mr. Henness is not

           17  present.

           18                 Are you ready to proceed, Win?

           19                 THE WITNESS:  Yes, sir.

           20                 CHAIRMAN NOBLE:  Mr. McGinnis?

           21                 MR. MCGINNIS:  Yes.

           22  BY MR. MCGINNIS:

           23      Q.    Mr. Hjalmarson, I want to circle back on some

           24  stuff we talked about this morning at the end because I

           25  think I maybe misunderstood.
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            1            We were talking about bankfull discharge?

            2      A.    Yes.

            3      Q.    And did you tell me this morning that you

            4  thought that was equivalent to a two-year flood; is

            5  that about the same?

            6      A.    Some people use a two-year flood or a mean

            7  annual flood, which is about the same.

            8      Q.    And you think that's a pretty good estimate

            9  of bankfull discharge?

           10      A.    I'm just saying that some people use that.  I

           11  was trying to convey that there's a range, depending

           12  upon the method you're using.  You know, it could be

           13  related to where the vegetation starts or the actual --

           14  where it starts to spread over a little bit.

           15            I think in my report I said it's not -- you

           16  don't need to be picky over the discharge for that.  I

           17  know that's in my report someplace.

           18      Q.    And I think you said before lunch you thought

           19  it was, on the Verde, somewhat below five -- lower than

           20  500 cfs?

           21      A.    I'm just pulling a number out of my head, but

           22  I would have to actually get down there on the river

           23  and look at it for a specific site like that.

           24      Q.    I'm going to hand you a portion of what was

           25  previously marked years ago as Exhibit EI-31, which was
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            1  the 2003 report on the lower Verde done by Mr. Fuller

            2  and others for the Land Department.

            3            I was just giving you the first page of the

            4  document for now.  Are you familiar with that report?

            5      A.    Am I?

            6      Q.    Yeah, the first page.  Is that the report?

            7      A.    Let's see.

            8            Yes, I'm familiar with it, but it's been a

            9  couple years since I looked at it.

           10      Q.    Would you look at their table on --

           11  Table 7-14 on 7-21, which is the one I've given you.

           12  There you see summary of Verde River flood discharge

           13  rates; do you see that?

           14      A.    Yes.

           15      Q.    And Q2, does that mean a two-year flood?

           16      A.    Yes, it would.  Yeah.

           17      Q.    And so Mr. Fuller has for Tangle Creek, for

           18  example, 16,000 cfs for the Q2 for the Verde.  Do you

           19  see that?

           20      A.    Yes, I do.

           21      Q.    And he has 11,100 for Camp Verde, the middle

           22  Verde.

           23      A.    Yes, I see that.

           24      Q.    Okay.  And if that was the -- the bankfull

           25  discharge of the lower Verde was 16,000 on your table
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            1  on Page 37 of your addendum, if the bankfull discharge

            2  was 16,000, where would that green amoeba-looking blob

            3  show up on the table?

            4      A.    That discharge would be out of the main

            5  channel, and so would the 11,100.  That would be

            6  outside the main channel in this case, using those

            7  numbers.

            8      Q.    My question was, is looking back on your

            9  table on your Page 37 of your addendum --

           10      A.    It wouldn't be applicable to that table.

           11  It's greater than anything that would be -- you would

           12  reasonably use for a bankfull discharge as meant for

           13  the use of this table.

           14      Q.    So and that's why I'm getting confused.  I

           15  thought you told me that the bankfull discharge was

           16  roughly equivalent to a two-year flood, right?

           17      A.    In some cases, some people use that, yes.

           18      Q.    Okay.  And you also said on the Verde you

           19  didn't think the bankfull discharge was more than 500?

           20      A.    Yes.

           21      Q.    Okay.  And I'm just showing you a report by

           22  the Land Department's consultants that shows the

           23  two-year flood discharge rate at 16,000 cfs.

           24      A.    That's not at the site we were talking about.

           25  That's 11,100 where we're talking about at Camp Verde.
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            1      Q.    Okay, well, what you have on your table on

            2  37, you show lower Verde River, the green blob we've

            3  been talking about?

            4      A.    Yeah, yeah, yeah.

            5      Q.    And Camp Verde is not in the lower Verde, is

            6  it?

            7      A.    Well, it's, yeah, the end of the middle, the

            8  start of the lower Verde.

            9      Q.    Tangle Creek is in the lower Verde, right?

           10      A.    Yeah.

           11      Q.    Okay, and all I want you -- all I'm trying to

           12  ask you is, if the 16,000 that Mr. Fuller used for the

           13  Q2, if that's a rough approximation of what the

           14  bankfull discharge is, where on this table would

           15  your --

           16      A.    I would not use that as an approximation.

           17      Q.    Okay.  I'm asking you to assume that.  Assume

           18  that the 16,000 Q2 that Mr. Fuller found when he was

           19  doing work for the Land Department in this case in 2003

           20  is the bankfull discharge, okay, where on this table

           21  would your green plot go for the lower Verde if the

           22  bankfull discharge was 16,000 cfs?

           23      A.    That's a meaningless thing to -- meaningless

           24  point to plot on that table.  This number, this number

           25  is not what is meant by a bankfull discharge.  That
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            1  number is well above the bank.

            2      Q.    Okay.  You don't deny that you already told

            3  me that a two-year flood was the bankfull discharge?

            4      A.    I said in some cases some people use that.  I

            5  personally don't.  I use a little different method.

            6      Q.    Okay.  If it's a difference between 500 and

            7  16,000, it's more than a little different, right?

            8      A.    Oh, you better believe it.

            9      Q.    So you don't know where on this table the

           10  Verde River would fall if the bankfull discharge was

           11  16,000?

           12      A.    Assuming that's the bankfull discharge you

           13  want to use.

           14      Q.    Okay.  Where would the green part go?

           15      A.    It might be beyond the line.  But the

           16  point -- my point I'm making is it would be a

           17  ridiculous thing to plot.

           18      Q.    And by beyond the line, you mean it would

           19  show up on the braided side of your table and not on

           20  the meandering side of the table?

           21      A.    It looks like it could, yeah, under that,

           22  yeah.

           23      Q.    Okay, let's go to your PowerPoint now.  Just

           24  a few questions and I'll try to go through those pretty

           25  quickly.  This is your PowerPoint from October.  Do you
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            1  have that with you?  Do you have a hard copy of it, or

            2  do you want to pull it up?

            3      A.    Yeah, wait a minute.

            4      Q.    X036 I think is the exhibit number.

            5      A.    Yeah, I have it.

            6      Q.    You've got it?  Okay.

            7            Let's go to Slide 34.  On the right there on

            8  Slide 34 is a photograph of the Reitz or Reitz site,

            9  R-E-I-T-Z; do you see that?

           10      A.    Yeah.

           11      Q.    Can you tell me where on the Verde this is

           12  located?

           13      A.    That's right downstream of a good friend of

           14  mine.  It's below -- just below where it comes out of

           15  the canyon.  It's downstream of the Clarkdale gage.

           16      Q.    And you would agree with me that in this

           17  photo on the right on Page 34, at least one place it

           18  shows more than one channel?

           19      A.    Yeah, it's in one and two channels.  That's

           20  been altered in there a little bit too, but go ahead.

           21      Q.    But in this photo it shows more than one

           22  channel in some places?

           23      A.    Yeah.

           24      Q.    And it shows sandbars on this photo?

           25      A.    Yes.
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            1      Q.    Shows riffles?  Riffles?

            2      A.    Yes.

            3      Q.    The next page, 35, this is the Clarkdale

            4  gage, right?

            5      A.    Yes.

            6      Q.    Is that what's referred to as a strainer on

            7  the right, the tree there?

            8      A.    A strainer?  Not at this flow.  At a higher

            9  flow it might be.  Those branches might be hanging out

           10  there.

           11            I'm not a whitewater type guy, so I'm not

           12  really the person to ask about that.

           13      Q.    So you don't know what a strainer is?

           14      A.    Yeah, I know what it is, yeah.

           15      Q.    Slide 37.  This is a photograph at one of the

           16  USGS gages, right?

           17      A.    Slide 37?

           18      Q.    Yes, sir.

           19      A.    What do you want to know?

           20      Q.    This is a photograph at a USGS gage?

           21      A.    Yeah, that's the Verde Clarkdale down there.

           22      Q.    And this one photograph shows at least three

           23  different sets of riffles or rapids, right?

           24      A.    Yeah, there's multiple there, yeah.

           25      Q.    Maybe four or five?
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            1      A.    Huh?

            2      Q.    Maybe four or five even?

            3      A.    They're small.  Yeah, they're there.  I

            4  happened to be there the day before yesterday, and,

            5  yeah, there's a few riffles there; but you could easily

            6  go over them.  I could go over them in a canoe.

            7      Q.    Page Slide 53.  And this is one of the survey

            8  plats.

            9      A.    Fifty --

           10      Q.    53, yes.  In the context of talking about

           11  this slide back in December, you talked about the

           12  importance of reviewing the survey notes; do you recall

           13  that?

           14      A.    Yeah.

           15      Q.    Do you know whether the survey notes and the

           16  survey plats were typically prepared at the same time?

           17      A.    Oh, the way it's done, as far as I understand

           18  the customary way of doing it, is a field copy of the

           19  map is done during the survey.  You know, there's a

           20  plain table there and there's a field copy, and then

           21  the final copy is done later.

           22      Q.    Okay, and you're talking about in the 1800s,

           23  when these surveys were done?

           24      A.    Yeah, I understand that was the procedure

           25  used.  Yeah.  Yes, that --


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1361


            1      Q.    Do you know whether all the portions of each

            2  one of these plats is considered to be equally

            3  accurate?  Are there any portions of the plat that's

            4  generally considered to be more accurate than others?

            5      A.    I have no idea.

            6      Q.    So you don't know whether, for example, the

            7  plats at the survey lines they were laying out are more

            8  accurate than the plats for things in the interior of

            9  the survey?

           10      A.    Along the section lines, is that where you

           11  mean?

           12      Q.    Yes.

           13      A.    That's basically what they're doing.  But I

           14  have checked some of their measurements of like a

           15  house, and they'll say, you know, maybe 3 chains to the

           16  left or whatever, you know.  I found those very

           17  accurate.  So I'm under the impression that everything

           18  they put on there is pretty darn accurate.

           19            Along the lines, though, intuitively, I would

           20  say it's probably a little more precise.  They're all

           21  accurate, but it would be a little more precise.

           22      Q.    I just want to make sure I understand.  You

           23  said you checked their accuracy because you figured out

           24  how far they had said a house was away from something?

           25      A.    Yeah, yeah, and I knew where the house was
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            1  and that kind of thing.  So I've actually checked what

            2  they're doing here.  You can count on a GLO survey map,

            3  believe me.

            4      Q.    Let's move to Slide 76.  In is another slide

            5  of -- this is the Clarkdale -- is this the Clarkdale

            6  gage or not?  Let me ask you that way.

            7      A.    No.  No, that's between the Clarkdale gage

            8  and Sycamore Creek.

            9      Q.    So this is a different photo than the one we

           10  were looking at earlier, the Clarkdale gage?

           11      A.    Yeah.  Yeah, the purpose of this is just to

           12  show where riffles formed at the mouth of the little

           13  wash that dumps in the Verde.

           14      Q.    And so you see riffles there at the bottom

           15  part of the photo, right?

           16      A.    Yeah, there's a little rapid area in there.

           17  It's not really -- you know, it's just -- it's not

           18  really a riffle.

           19      Q.    Does it look to you like in the upper portion

           20  of the photo in the river there's perhaps some braiding

           21  up there?

           22      A.    Not what I would call braiding.  Some of the

           23  questions you've asked me about braiding, you're using

           24  the term incorrectly; but you can have multiple channel

           25  areas that might resemble braiding, but it's not what I
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            1  would call a braided channel, like what we were talking

            2  about on the lower Verde.

            3            There's little pockets there where I said --

            4  I said braided, but I really mean there's multiple

            5  channels down there where they appear to be braided,

            6  and then next year it might be a single channel.  And,

            7  like I said, it's predominantly a single channel down

            8  there, and it is here too.

            9      Q.    So if there's a section on the river that has

           10  two or three or four channels, you wouldn't necessarily

           11  consider that braided?

           12      A.    No not on a little pocket area like that, no.

           13  I wouldn't call it a braided river as such.  You

           14  could -- it might be a good term to define a very

           15  localized area, but it does not mean it's a braided

           16  river.

           17      Q.    Let's go to Slide 90 then.  And this is a

           18  slide you talked about back in December, and I want to

           19  direct your attention to the sort of column in the

           20  middle that talks about median max depth.  Do you see

           21  that?

           22      A.    Yeah.

           23      Q.    And what I understood you to say in December

           24  was that the maximum depth of the river is important

           25  because that's the thalweg or that's the portion that
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            1  you navigate through, right?

            2      A.    Yeah.  The thalweg channel is used

            3  universally by the Army Corps of Engineers and other

            4  people, professional navigators, as, you know, the

            5  deepest point in the channel; and if you're going to

            6  start from scratch on a river, that's the place you

            7  start looking for to navigate.

            8      Q.    In your analysis here that you did on Page 90

            9  or Slide 90 or anyplace else, did you do any work to

           10  determine the width of the area of maximum depth

           11  anyplace on the Verde?

           12      A.    There's a narrow width that can be associated

           13  with this depth, and that width would be a few feet or

           14  several feet, it could be 10 feet or so, that where

           15  this depth would represent -- be represented by -- the

           16  width would be represented by this depth, yeah.

           17      Q.    Could be a single point, right?

           18      A.    It's possible, yeah; but that's not the way

           19  these are computed.  The way this is -- that's not the

           20  way it's determined.  It's not just one little real

           21  narrow point, no.

           22      Q.    But as exists in the river itself, the point

           23  of maximum depth could be a very narrow, almost a

           24  single point?

           25      A.    Well, it's hard to find a spot like that, but
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            1  it's -- yeah, anything's possible.

            2      Q.    Go to Slide 102.  I'm sorry.  102.  These are

            3  some more -- are these survey notes, is that what these

            4  are?

            5      A.    Yes.

            6      Q.    Take a look at, down toward the bottom, it

            7  says 2.50.  See where it says "Enter dangerous

            8  quicksand of Verde River"?

            9      A.    Yeah.

           10      Q.    Do you see that?

           11            So this refers to quicksand on the Verde.

           12  Township 4 north, 7 east, where is that?  Is that in

           13  the Fort McDowell area?

           14      A.    Yeah, it's down in that general area, yeah.

           15            I've been in quicksand, by the way, on the

           16  Agua Fria River with about 10 cfs.  All you need is an

           17  upward flow of water in the sand in it and be careful.

           18      Q.    So you've seen quicksand on the Verde too?

           19      A.    No, I haven't seen it on the -- I haven't

           20  experienced it.  But I've got in trouble on the Agua

           21  Fria with just a little bit of water.  I had a hell of

           22  a time getting out of there.

           23      Q.    But you saw it here on this surveyor's plat

           24  on the Verde, right, surveyor's notes?

           25      A.    Oh, yeah.  Yeah, I'm aware of it.  That -- so
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            1  what?

            2      Q.    And then right after that it says "Course,"

            3  and I can't read that letter.  Is it Course B or

            4  Course S?  Can you see?

            5      A.    Well, I'm looking at six slides on --

            6      Q.    Oh.  It says "Course" and it has a letter.

            7  Do you see that?

            8      A.    Okay.

            9      Q.    And if there are lettered courses on the

           10  river, does that assume, look like there's more than

           11  one channel?

           12      A.    It could be, or it could be like an overflow

           13  area, whatever, yeah.

           14      Q.    Let's go on to Slide 124, which is one of the

           15  ones you added when you testified in December.

           16      A.    Which one?

           17                 MS. HERR-CARDILLO:  124.  It's one of

           18  the additional slides.

           19  BY MR. MCGINNIS:

           20      Q.    Yeah, in your handouts.

           21      A.    Okay, let's see.  Hold on a second.  In this

           22  copy I have, I inserted them.

           23                 MS. HERR-CARDILLO:  I think they're

           24  toward the front there.

           25                 THE WITNESS:  Okay, 124, yeah.
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            1  BY MR. MCGINNIS:

            2      Q.    Yeah.  This is -- I want to direct your

            3  attention down to the reference to township 3 north,

            4  7 east.  That was a survey that was done in February of

            5  the year, wasn't it?  Do you recall that?

            6      A.    That's right.

            7      Q.    And there in February for that township it

            8  says "River very low" --

            9      A.    That's right.

           10      Q.    -- right?

           11            So the river could be low even in February?

           12      A.    I wasn't there, but the surveyor's been

           13  around a lot of rivers.  This is Farmer.  Farmer was

           14  the head surveyor of this.  He was running two surveys

           15  at the same time, the one in 13-7 and the one in -- no,

           16  excuse me, the one in 3-7 and the other one in 4-7.  He

           17  was running them at the same time.

           18            Let me -- do you want me to tell you

           19  something about that?  The survey, that survey in 3 --

           20  do you want me --

           21      Q.    Go ahead.

           22      A.    Okay.  The survey in 3 north, 7 east was done

           23  between February 14th and 18th.  Excuse me.  I'm sorry.

           24            Where the depths were measured, the time when

           25  all those depths were measured there, it was between
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            1  the 18th and the 24th of February.  In the second

            2  addendum I've shown the weather records for February,

            3  and if you look at those carefully, look at Flagstaff,

            4  Jerome, Prescott, the different weather sites in the

            5  watershed, and you will see no rain and you will see

            6  very cold temperatures in Flagstaff.  In other words,

            7  there was no snowmelt, and it was base flow.

            8      Q.    And the river was very low?

            9      A.    And doesn't that make sense?  It all seems to

           10  agree.

           11            So when you have a surveyor that makes a note

           12  that he can't survey between cross-sections 5 and 6 in

           13  that township because the water is high, what he means

           14  is it's too deep for his rodman to go right up the

           15  river, which happens to be right along that one-mile

           16  long line between 5 and 6.  That's what that statement

           17  means.  It doesn't mean it was high water like a flood.

           18      Q.    Okay.  Let's go to Slide 126.  This is your

           19  annual flow duration curves.  And when you testified in

           20  December, you made some comments about the sameness of

           21  the Q90 values.

           22      A.    Wait a minute.  120 --

           23      Q.    126.

           24      A.    What is that one of?

           25      Q.    It says Q -- well, annual flow duration
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            1  curves.

            2      A.    Annual flow duration, okay.  I'm sorry.

            3  Well, I'm sorry, I'm having trouble finding where I put

            4  it in mine.  In the report I inserted those.

            5                 THE WITNESS:  Do you have that handy?

            6                 MS. HERR-CARDILLO:  Here is the handout.

            7  BY MR. MCGINNIS:

            8      Q.    Maybe you can answer my question without

            9  looking at it.

           10      A.    Okay, I got you.  Okay, let's go.

           11      Q.    You talked about the sameness of the Q90

           12  values, right?

           13      A.    Yes, right.

           14      Q.    The Q90 values are relatively smaller values

           15  anyway because it's Q90, right?

           16      A.    That's right.

           17      Q.    So why is -- is it, from an absolute sense,

           18  the sameness of the Q90 values not surprising because

           19  they're all pretty small numbers anyway?

           20      A.    They're small numbers, but the percents

           21  spread, the percentage-wise, is considerably smaller

           22  than the spread you get in the numbers at the higher

           23  flows.  That's what it means.  They all -- the percent

           24  difference is much smaller.

           25                 MR. MCGINNIS:  I think that's all I
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            1  have, Mr. Chairman.

            2                 CHAIRMAN NOBLE:  Thank you very much.

            3                 MR. MCGINNIS:  Thank you,

            4  Mr. Hjalmarson.

            5                 CHAIRMAN NOBLE:  Do the Commissioners

            6  have any questions for the witness?

            7                 COMMISSIONER HORTON:  No.

            8                 CHAIRMAN NOBLE:  Yes, Bill.

            9

           10                       EXAMINATION

           11  BY COMMISSIONER ALLEN:

           12      Q.    Mr. Hjalmarson, I'd like to clarify a couple

           13  of things that you said.  When you were talking about

           14  the Little Chino entering just above Sullivan Dam, you

           15  made the comment that that particular portion of the

           16  river is probably navigable up to that point and

           17  possibly because the Del Rio Springs above there

           18  provides water into that section of the river?

           19      A.    Yes, sir, there would be an added flow there,

           20  and it seems like -- it seems to me it would be safe to

           21  say it could have been navigable up there.

           22            At another time I said, well, just use

           23  Sullivan Lake Dam as a point.  To me, that's close

           24  enough.  It's, you know, less than a mile difference in

           25  the distance.  So somewhere up -- you know, it's
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            1  navigable somewhere up in there.

            2      Q.    Well, the reason I raise that question is

            3  because in my experience in working in that particular

            4  area, Del Rio Springs did not run all the way down to

            5  Sullivan Lake, and that was in the '98 through 2005

            6  time frame.

            7      A.    Well, I will contradict that.  It did flow to

            8  the upper part of the channel, which is what is now

            9  Sullivan Lake.  Of course, it wasn't there then.

           10      Q.    Right.

           11      A.    And an example of why I would contradict that

           12  is Laurie Wirt did an open file report in 2003, I

           13  believe it was, and she published that the head of the

           14  Verde River was at Del Rio Springs.  And I can't -- I

           15  don't have that number, but it's a USGS Open File

           16  Report.  It's a pretty good report.  But that's where

           17  she says the Verde River started.

           18            Now, I didn't agree with her when she did

           19  that.  We discussed it, and I said, well, I think it's

           20  over there where Williamson Valley Creek comes into the

           21  Big Chino Creek, and the Bureau of Reclamation and I

           22  agree on that, and it was perennial from that point on

           23  down.  But Laurie Wirt's argument was, well, it was

           24  perennial from there on down too.

           25            Now, in the 1960s, when I was up in that area
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            1  some, I've seen it perennial from Del Rio Springs to

            2  Sullivan Lake.

            3      Q.    I think there's a difference between then and

            4  now, so I'm looking at it from the standpoint of what

            5  it does at this particular point in time.  Now --

            6      A.    Oh, it's dry now.

            7      Q.    It's dry.

            8      A.    Yes, sir.

            9      Q.    But I can understand where in the '60s,

           10  because of the increased artesian flow from Del Rio

           11  Springs, that it would have possibly or probably

           12  contributed a perennial flow to Sullivan Lake.

           13      A.    Yes, sir, and back many years before, it

           14  would have been more.  Before 1930s, before they

           15  started deep well pumping, it definitely would have

           16  been -- well, the federal survey has a measurement --

           17      Q.    Yeah.

           18      A.    -- of 175 miner's inches for Del Rio Springs.

           19  Where they measured that, though, is not at the maximum

           20  point.

           21      Q.    No, it's downstream 500 feet or so.

           22      A.    Yes, sir.  Yeah.  Yeah.  We've talked about

           23  this.  Yeah, I think you might know that area a little

           24  more intimately than I.  But, anyway, yeah, there is a

           25  little -- there was maybe 200 miner's inches there,
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            1  roughly, originally.  There was a waterwheel.  There

            2  was a grist mill at Del Rio Springs where they ground

            3  corn and whatever.

            4      Q.    That would have probably been true back in

            5  the early 1900s?

            6      A.    The grist mill was there when it was surveyed

            7  by the federal -- the original federal survey shows the

            8  location of the grist mill on the map.

            9      Q.    At that particular point in time, was the

           10  precipitation and the runoff not greater than it has

           11  been in the past 75 years?

           12      A.    Well, I think that was in the early 1870s.

           13      Q.    Yeah.

           14      A.    I have a feeling, based on your comment, that

           15  you might have looked at the temperature trend that I

           16  published in the second addendum, where it shows the

           17  temperature, and that temperature represents an average

           18  of all the Weather Bureau sites.  It shows it

           19  increasing about 3 degrees Fahrenheit in the last

           20  70 years.

           21      Q.    I would not disagree with you on that.

           22      A.    Well, the weather, I published the data

           23  quietly, figuring somebody might see it.

           24      Q.    Subsequently, in your testimony today, you

           25  have said that the meanders have greater depths because
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            1  of higher roughness?

            2      A.    Yes, sir.  The meander -- just by the nature

            3  of meanders, you can get about a 10 percent increase in

            4  depth, because the water, as the water moves back and

            5  forth, you get lateral circulation, and that represents

            6  a loss in energy.

            7      Q.    Okay.  Is that not related to slope as much

            8  as it is the circulation of the water?

            9      A.    Well, meanders --

           10      Q.    Because a meander, where you've got a pool,

           11  it's deeper and slope is less.

           12      A.    You could have very deep river with quite low

           13  velocities that was meandering, and it probably would

           14  have very, very minimal effect.  But the USGS, in that

           15  sample that we looked at this morning, they have an

           16  adjustment factor for channel roughness because of

           17  meandering, and that's what was showing at the bottom

           18  of that slide that Mark presented and was asking me

           19  about.

           20            So there's methods for selecting roughness

           21  characteristics of channels, as published by the USGS,

           22  and there's several of their publications that show the

           23  effect of meanders on channel roughness.  So this is a

           24  standard operating procedure, so to speak, for

           25  hydraulic engineers doing, oh, FEMA calculations for,
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            1  you know, and all that kind of stuff.  So it's right

            2  there in several of their documents, you know, for

            3  determining Manning's roughness coefficient.

            4      Q.    In most cases in a pool system, the bed of

            5  the channel is either sand or clay; not -- it doesn't

            6  have boulders in it?

            7      A.    On the upper Verde, it can have anything in

            8  it, because --

            9      Q.    Upper Verde, okay.

           10      A.    Yeah.  In the lower Verde, you don't have the

           11  opportunity for boulders coming off the side slopes and

           12  going in the channel.

           13            In the deep pools in the lower Verde -- well,

           14  all through the Verde, when you have deep pools,

           15  sediment does accumulate in there and then is flushed

           16  out by floods.

           17      Q.    Right.

           18      A.    The bottom of the channel material would

           19  depend on where we're talking about.  Down below the

           20  Bartlett Dam area, there's areas in there where

           21  bedrock's hundreds of feet deep.  So it would be sand.

           22      Q.    Okay.  Some question occurred from

           23  Mr. McGinnis regarding sandbars during the 1911 surveys

           24  that were conducted?

           25      A.    Yeah.
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            1      Q.    The question was, in my mind, were the

            2  sandbars at the surface or were the sandbars

            3  underwater?

            4      A.    They could be either place.  You get sandbars

            5  in a river like the Verde, you're going to get places

            6  where you're going to have, you know, some sandbars.

            7      Q.    We were talking about the lower Verde, in the

            8  area around Fort McDowell.

            9      A.    Okay, because I have trouble actually getting

           10  very definitive about that area because of the effects

           11  of the dams.  So I've never seen it, you know, under

           12  conditions that are anywhere near natural.

           13      Q.    Well, in 1911, when the surveys were run,

           14  that was shortly after the dam.

           15      A.    No, it was --

           16      Q.    And it would have been Roosevelt Dam, not

           17  Bartlett.

           18      A.    Yeah, so there was nothing of consequence

           19  there other than a couple of railroad dams up near

           20  Seligman and Ash Fork.  These were built by the

           21  railroad there before that time, but...

           22      Q.    Right.

           23      A.    So that effect at that time of human effect

           24  would be, you know, relatively small relative to the

           25  presence of Horseshoe and Bartlett.
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            1      Q.    Well, some of the surveys that I've looked at

            2  along section lines seems to indicate the depth of

            3  water in one side of the channel may have been 6 feet.

            4  Then you raised up on a sandbar, but not above water.

            5  It's below water.

            6      A.    Right.

            7      Q.    And then you go back down into another

            8  channel.  And, again, I'm not certain about the date

            9  when that survey was actually run.

           10      A.    Yeah.

           11      Q.    But it seemed to me that, yeah, there were

           12  sandbars, but the sandbars were below water, not above

           13  water.

           14      A.    I think I -- well, based on what I know about

           15  sandbars, if they're below water, I might expect to see

           16  one above water once in a while.

           17      Q.    Well, once in a while, I would agree with

           18  you.

           19      A.    Yeah.  But there's a fundamental process

           20  that's occurring there, though; is that there's quite a

           21  bit of sediment fines that come out of the Verde, and

           22  if you have deep pools during low water, they're going

           23  to fill with this, you know, and then they could create

           24  what you call a sandbar under the water there.  There

           25  would be -- as the flow enters a big pool, you would
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            1  expect the sand to be depositing out and possibly

            2  create a submerged bar, and then a flood will come

            3  along and take it out.

            4      Q.    Well, looking at the cross-sectional data in

            5  that particular area in this one survey, pursuant to

            6  the records that were written with regard to the depth

            7  of water in the channel, the channel itself was

            8  extremely wide, and in the process the --

            9      A.    You have sandbars.

           10      Q.    Sandbars existed, but they were not above

           11  water.  They were still below water.  And you would

           12  expect that to happen if you assume that the flow was

           13  somewhat high at that particular point in time.  But --

           14      A.    I would expect it, like I just described, I

           15  would expect it during low too, you know, like when you

           16  think about the processes that you can see in areas

           17  where it's a little clearer than the lower Verde area

           18  there, but you go in the upper part and you can see

           19  these, where it's depositing under there, and then it

           20  will flush out.

           21                 COMMISSIONER ALLEN:  I think that's all

           22  I had, Mr. Chairman.

           23                 CHAIRMAN NOBLE:  Thank you.  Do you have

           24  any questions, Jim?

           25                 COMMISSIONER HORTON:  No, I don't.
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            1                 CHAIRMAN NOBLE:  Does anyone else have

            2  any questions of Win?

            3                 Mr. Hood.  Well, welcome back, Mr. Hood.

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

            5

            6                    CROSS-EXAMINATION

            7  BY MR. HOOD:

            8      Q.    Just a very few, and these relate to the

            9  Appendix No. 2, the second addendum, I should say, that

           10  was issued this month.  Mr. Hjalmarson, do you have

           11  that with you?

           12      A.    The second addendum?

           13      Q.    Correct, dated February 5, 2015.

           14      A.    Yes, I do.

           15      Q.    Great.

           16            And the first question I have actually

           17  relates to that date.  The front page, it says

           18  February 5, 2015, and if we cross-reference Page 95 of

           19  that addendum, there's some e-mails that you excerpt

           20  that are dated February 10th.

           21      A.    Yeah, those were added after I thought the

           22  report was done.  So I apologize for that difference,

           23  but that's -- that information, well, I've been trying

           24  to get ahold of that guy, and he finally got himself

           25  out of the Grand Canyon and out of some survival
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            1  studies or training that he was going through, so...

            2      Q.    And the individual you're referring to is

            3  Robert Ross; is that correct?

            4      A.    That's correct.

            5      Q.    And in your addendum, your second addendum,

            6  you have some criticisms about Mr. Burtell's reliance

            7  on some work that Mr. Ross has done; is that correct?

            8      A.    Yeah, and so did Mr. Ross.

            9      Q.    Let me ask you.  You excerpt this e-mail

           10  exchange with Mr. Ross.  How many e-mails did you send

           11  to Mr. Ross, and how many did you receive back from

           12  him?

           13      A.    I'm going to leave that to Joy.  She has a

           14  copy of the correspondence.  I promised --

           15                 MS. HERR-CARDILLO:  No, I don't.  Go

           16  ahead and answer.  I don't have copies of those

           17  e-mails.

           18                 THE WITNESS:  Oh, you don't have that?

           19                 MS. HERR-CARDILLO:  No.

           20                 THE WITNESS:  Oh.  Okay, well, I'll

           21  answer for myself then.

           22                 There were two sets of correspondence

           23  with Mr. Ross.  One set was before February 5th, and I

           24  forget the date, and I was unable to get ahold of him,

           25  and then he said he would respond, and he didn't.  So I
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            1  got ahold of him on the second set, and I published the

            2  last question I asked him and his final response.  At

            3  that point there was maybe -- I think there was over a

            4  dozen exchanges, 13 or 14.  I promised him that would

            5  be private.

            6  BY MR. HOOD:

            7      Q.    So you've not revealed the rest of those

            8  communications in your addendum anywhere?

            9      A.    You would have to go -- I wouldn't release

           10  that.  I will --

           11      Q.    My question was you haven't, you haven't

           12  included those in any of your hundreds and hundreds of

           13  pages of materials; you've held those e-mails back?

           14      A.    Those are between Mr. Ross and myself.  I

           15  promised him I wouldn't.

           16      Q.    So what you've excerpted here is just the

           17  last e-mail you got from Mr. Ross, or were there

           18  subsequent e-mails after this, after that one?

           19      A.    That's the end of it.  Then he went down -- I

           20  think he went down to the bottom of the Grand Canyon

           21  and disappeared off the radar.  That's the last two

           22  messages between us that occurred during a 24-hour

           23  period where he -- where we had an exchange where we

           24  discussed the errors he had made.

           25      Q.    And, again, referring to Page 95.  Do you
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            1  have Page 95 in front of you, Mr. Hjalmarson?

            2      A.    Yes.

            3      Q.    Okay.  This is -- is this a -- did you

            4  basically copy and paste portions of that exchange into

            5  this document?

            6      A.    That's the last two messages that are copied

            7  directly from my e-mail.

            8      Q.    So there's -- this is part of a longer

            9  communication that's not included; is that right?

           10      A.    That's the end of a communication.  There's

           11  been no communication after that, but there's

           12  considerable communication before that.

           13      Q.    And you're not willing to disclose that to

           14  us; do I understand you correctly?

           15      A.    Yeah, well, I can elaborate on that, as long

           16  as you have that open, if you don't mind.  I can tell

           17  you the nature of that conversation.  I can do that.

           18      Q.    My question was --

           19      A.    I can do that with one figure there.

           20      Q.    My question was, if I understood you

           21  correctly from two minutes ago, you're not willing to

           22  give us the rest of those communications?

           23      A.    I promised Mr. Ross that this would be

           24  private.

           25      Q.    Did he ask you to make sure they were


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1383


            1  private, or was that your --

            2      A.    He said -- you can read what he said right

            3  there.

            4      Q.    I don't see where he's asking you to keep any

            5  of this private.

            6      A.    He said "You may show --"

            7      Q.    Sounds to me like you're just not willing to

            8  share the totality of your communications,

            9  Mr. Hjalmarson.

           10      A.    No, he says "You may quote me as such."

           11      Q.    Where does it say I don't want you sharing

           12  any of our prior e-mails leading up to this

           13  communication?  Where does it say that?

           14      A.    When he says "You can quote me like this," it

           15  tells me that that's what he means.  I'm not going to

           16  show it.  I'm not going to present anything else where

           17  I'm showing what -- you know, quoting him, so to speak.

           18  No way.

           19      Q.    So where he says "You may quote me as such"

           20  and then he gives you a quotation, you interpreted that

           21  to mean but don't give them any of the rest of the

           22  stuff we've been talking about?

           23      A.    That's right.  You're not going to get it

           24  from me unless you get permission from him.

           25      Q.    I just wanted to make it clear that you were
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            1  not willing to give that to us.

            2            Let's turn to Page 112.  A couple questions

            3  on the John Day.  You include some USGS discharge

            4  measurement summaries for the John Day on Pages 112 and

            5  117; is that correct?

            6      A.    This is page what?

            7      Q.    112 and 117.

            8      A.    All right.  I'm sorry.  Okay.

            9            Okay.  Go ahead again now.

           10      Q.    Okay.  Starting on Page 112, this is a

           11  discharge measurement summary for the John Day River in

           12  Oregon; is that correct?

           13      A.    That's right.

           14      Q.    Okay.  And you chose a discharge measurement

           15  summary for an occasion when the total discharge was

           16  112.1769 cfs; is that right?

           17      A.    Yes.

           18      Q.    Do you have an opinion as to whether that is

           19  reflective of the John Day's typical discharge in its

           20  ordinary and natural condition?

           21      A.    No, and it wasn't used for that.

           22      Q.    I'm asking you if you have an opinion as to

           23  whether that's reflective --

           24      A.    No.

           25      Q.    -- of the John Day's typical discharge in its
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            1  ordinary and natural -- you've got to let me finish.

            2      A.    No, no opinion.

            3      Q.    You have no --

            4            Isn't it true that 112 cfs would be a very,

            5  very low flow for the John Day?

            6      A.    I've published the monthly discharges on

            7  Pages -- for that particular site, on Pages 114, 115,

            8  and 116.  For example, in 2013 the monthly discharge

            9  for -- what was it?  The date's not here.  But the

           10  monthly discharge for, looks like, September was 53.3,

           11  the average for the month.  Does that answer your

           12  question?

           13      Q.    No, it doesn't.  My question was isn't

           14  112 cfs total discharge for the John Day very low

           15  relative to its typical flows?

           16      A.    Very --

           17      Q.    Very low relative to its typical flows in its

           18  ordinary and natural condition?

           19            We can look at that same graph or that same

           20  chart you present on 114.  What percentage of the time

           21  is the river at that location over 1,000 cfs?

           22      A.    Yeah, I know what you're saying, yeah.  And

           23  what we're looking at here, though, is not natural.

           24  This is the gage.

           25      Q.    Right.  That's exactly right.  It would have
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            1  been a lot higher in its natural condition before there

            2  were diversions; isn't that right?

            3      A.    Well, the adjustment for natural didn't go up

            4  to a very high discharge.  They did some adjustments to

            5  lower it, and when you really look at it, they didn't

            6  adjust it all that much.

            7      Q.    Didn't -- and we don't need to go back to the

            8  court opinion, but we did this in December and

            9  Mr. McGinnis touched on it with you again today.  The

           10  Court found that during the summer months the discharge

           11  would have been double in its natural condition, at

           12  least; isn't that right?

           13      A.    Yeah, double, you could double 30 or 40 cfs,

           14  yeah.

           15      Q.    And so the same thing on Page 117.  196.6468

           16  for that location on the John Day River, you're not

           17  including that here as indicative of the typical flows

           18  for the John Day River in its ordinary and natural

           19  condition; is that right?

           20      A.    The use of that cross-section data that I

           21  obtained that we're looking at was simply to define a

           22  cross-section at the -- where the USGS makes wading

           23  measurements.  It's not a deep pool.  It's not a

           24  riffle.  It's what Hyra calls a transition zone.  It's

           25  where the flow is relatively uniformly distributed
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            1  across the channel, because that's why they make their

            2  current meter measurements there.  It's not so deep you

            3  can't wade it.  And so what I did was plot the

            4  cross-section for the river, and you can see that plot

            5  on Page 107.

            6      Q.    And I appreciate that explanation,

            7  Mr. Hjalmarson.

            8      A.    And on Page 104.

            9      Q.    My question is a lot more straight-forward.

           10      A.    And that's the use of that cross-section,

           11  period.

           12      Q.    So this 196 cfs is not meant to be

           13  indicative -- I think it's a yes-or-no question,

           14  Mr. Hjalmarson.  It's not meant to say this is what the

           15  John Day looked like in its ordinary and natural

           16  condition, true?

           17      A.    Oh, that's -- what you -- it is not

           18  representative of the natural and ordinary, that's

           19  true.

           20      Q.    In your second addendum that you submitted in

           21  February, you spent a number of pages addresses

           22  Mr. Burtell's report in this case; is that right?

           23      A.    You asked me my opinion of it, so I thought

           24  I'd give it to you, and, yes, that's right.

           25      Q.    And the -- do you remember when you received
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            1  Mr. Burtell's report?

            2            And for the record, Mr. Burtell's Verde River

            3  declaration is X009.  It's Freeport 1, and it was

            4  submitted on September 18th, 2014.

            5      A.    Yeah, I downloaded it as soon as it appeared

            6  on the site.

            7      Q.    Okay.  So you had it in hand well before you

            8  and I had a chance to talk in December?

            9      A.    As I told you when you and I were talking, I

           10  had read through it, but I had no opinion.  It just --

           11  I told you it smelled a little.

           12      Q.    So it wasn't until after you provided your

           13  testimony in December that you decided to dig into the

           14  report and develop some opinions; is that a fair

           15  summary?

           16      A.    You asked me so many times that the answer to

           17  that is yes.  You started making me suspicious.  I

           18  think you asked me four or five times what I thought of

           19  it, and I thought I think I'll take a look at it and

           20  see what I really think of it, and I did, and there it

           21  is.

           22      Q.    How would you characterize the similarity or

           23  dissimilarity of Mr. Burtell's calculated discharges

           24  and depths compared to yours, in general terms?

           25      A.    You mean his final results, without
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            1  considering the quality of it, just the numbers?  We're

            2  back to math now and not --

            3      Q.    I'm asking you -- just answer my question,

            4  okay.  My question is very simple.  You have put

            5  forward some depths and some discharges.  Mr. Burtell

            6  has put forward some depths and some discharges.  How

            7  do they compare, in general terms?

            8      A.    Down in the lower part, his are ridiculously

            9  high.

           10      Q.    His are a lot higher than yours in some

           11  instances, aren't they?

           12      A.    Yeah, higher than anything I've ever seen.

           13      Q.    And, in fact, the only place in which your

           14  depths are higher is in the upper reach of the Verde;

           15  isn't that right?

           16      A.    That's true.

           17      Q.    Okay.  And that's a function of your

           18  calculations based on 8,000 acre-feet -- sorry,

           19  8,000 acres, irrigated acres, above the headwaters that

           20  you have now reduced down to 7,000; isn't that right?

           21      A.    That's right.

           22                 MR. HOOD:  Okay.  That's all I have.

           23  Thank you, Mr. Chairman.

           24                 CHAIRMAN NOBLE:  Thank you.

           25                 Is there anyone else that would like to
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            1  ask Mr. Hjalmarson questions?

            2                 MS. HERR-CARDILLO:  I'm planning to do

            3  some redirect, if that's allowed.

            4                 CHAIRMAN NOBLE:  Sure.

            5                 (A recess was taken from 2:18 p.m. to

            6  2:37 p.m.)

            7                 CHAIRMAN NOBLE:  We're back on the

            8  record.

            9

           10                   REDIRECT EXAMINATION

           11  BY MS. HERR-CARDILLO:

           12      Q.    Okay.  Mr. Hjalmarson, I would like to start

           13  the redirect kind of picking up where we left off with

           14  Mr. Hood's last question to you regarding the

           15  calculations based on the cultivated acreage.

           16            Just to be clear, you used the cultivated

           17  acreage for just one of your methods for calculating

           18  the flow, correct?

           19      A.    That's correct.

           20      Q.    Okay.  And you also calculated using another

           21  method, correct?

           22      A.    That's correct.

           23      Q.    Okay.  And, in fact, in addition to using the

           24  two methodologies and comparing those two

           25  methodologies, you've also done some other
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            1  cross-checking of your calculations, correct?

            2      A.    That's correct.

            3      Q.    Okay.  And if you could just explain to the

            4  Commission kind of where you've done that

            5  cross-checking.

            6      A.    Okay.  First of all, Methods 1 and Methods 2

            7  agree very closely.  The first check is in the second

            8  addendum, and it's displayed up here.

            9      Q.    And just so I can make the record clear, the

           10  second addendum is Exhibit No. X059, which was

           11  submitted last week.  So, go ahead.

           12      A.    And on Page 68 of that second addendum is the

           13  discussion of several -- of six different items that I

           14  have brought up in regard to a USGS study of the Verde

           15  Valley itself, in other words, the middle Verde.  And

           16  that study is described in USGS Bulletin 1177 by two

           17  guys, Twenter and Metzger, and it's considered by many

           18  hydrologists and groundwater people as a classic

           19  document.  It's beautiful work.

           20      Q.    Sorry to interrupt, but just this page that

           21  you're showing on the screen right here is Page 68, but

           22  it actually is the third page under what you have

           23  called Supplement 6 in the second addendum, correct?

           24      A.    Yes, ma'am.

           25      Q.    So a full description of this comparison of
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            1  the two methodologies against this study is found in

            2  Supplement 6?

            3      A.    Yes.

            4      Q.    Okay.  Go ahead.

            5      A.    And this is a discussion where I point out

            6  that these guys note that the discharge from the Verde

            7  Valley, and I think they referred to it as a virgin

            8  flow, was 465 cfs; and at that time the effects of deep

            9  well pumping and so forth were minimal.  So that's why

           10  they said this is the virgin or natural condition for

           11  the Verde Valley itself.

           12            Now, using my Methods 1 and 2, I determined

           13  that 28 cfs was missing from the Verde, and that

           14  discharge would have flowed into the Verde Valley.  So

           15  I simply added that 28 cfs to there 465, and I get --

           16  my eyes are a little bad, but I get 493.

           17            Now, using my natural flow method of adding

           18  100 cfs from Camp Verde on down to the mouth, I add

           19  100 cfs to create the natural flow.  Using that number

           20  where I added the 100, that number is 494.  There's

           21  only 1 cfs difference between this method and the

           22  method that uses the Bureau of Reclamation 52 report.

           23            Now, I would call that pretty darn close.

           24  And this method is totally independent of the Bureau

           25  study or anything else.  This is an independent check,
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            1  and all it uses is my estimate of 28 cfs.  Add it to

            2  it, bam.

            3      Q.    Okay, so that was one check.

            4            If you want to go on to the next, and this

            5  page comes from your addendum.  Not the second

            6  addendum, but the first addendum.  It's hard to keep

            7  track, I know.

            8                 MR. HOOD:  Agreed.

            9  BY MS. HERR-CARDILLO:

           10      Q.    But they're all labeled and numbered, and

           11  this is Page 60 from your addendum.  So go ahead and

           12  explain it.

           13      A.    Okay.  This is a more modern number of man --

           14  or reductions in flow of the Verde as a result of human

           15  activities.  And this is the report here, the Blasch

           16  and others report, and it's Scientific Investigations

           17  Report 2005-6198 [sic].  And this is an excerpt from

           18  that.

           19            And they say the average water use, and

           20  that's by man, for the Big Chino is 1,200 -- or 12,000

           21  acre-feet; Little Chino, 13,000; and the middle Verde,

           22  the Verde Valley, 47,000.

           23            Well first off, just simply add those up.  It

           24  comes to 72,000 acre-feet.  Divide that by 725, and

           25  what do you get, folks?  You get 100 cfs human
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            1  influence, exactly what the Bureau came up with in the

            2  1952 report.  It's still there.  Granted this is

            3  modern, this is modern hydrology and modern conditions,

            4  but I think it's an interesting check.  I consider it a

            5  check on Methods 1 and 2.

            6            The water use on the upper area is 12,000

            7  plus 13.  That's 25,000.  And that agrees very closely

            8  with my estimates.  So this ties into all this historic

            9  work, you know, my -- it ties in real well with the

           10  natural conditions I've been estimating.  Okay?

           11      Q.    Okay.  And then the third check?

           12      A.    And the third check isn't quite as sound, but

           13  this is a rainfall runoff relation for the Verde.

           14      Q.    And, again, this is found in your second

           15  addendum.  It's under Supplement 8, and what you've got

           16  up here is actually Page --

           17      A.    Page 99.

           18      Q.    99?  I think, actually -- yes.  Sorry.  I'll

           19  just stay out of it.  Go ahead.  You're doing fine.

           20      A.    I show all the data in my report.  In other

           21  words, I show all the mean annual runoff data and the

           22  average annual rainfall in my report.  Those are the

           23  data that were used for this.

           24            The precipitation data correspond to what

           25  NOAA calls their North Central region of Arizona.
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            1  Within that region are roughly a half a dozen rain

            2  gages; Jerome, I think they even used Flag or a partial

            3  effect of Flag.  It's outside the watershed just a

            4  little bit.  But, anyway, it's an average of the

            5  precipitation records at several of the gages there.

            6  So it represents an average rainfall for the watershed

            7  or the upper watershed.

            8            So, anyway, you take that mean annual precip

            9  and run it through the relation, and you get an average

           10  annual runoff that's real close to the Bureau of

           11  Reclamation runoff.  So it's within -- I'm having

           12  trouble reading it.  That's why I'm not --

           13      Q.    We can probably --

           14      A.    763, is it, versus 751 for the Bureau.

           15  That's a pretty close check.

           16            Just as a point of interest, there's a lot of

           17  hydrology shown in this relation, and this is on

           18  Page 106 of the second addendum.

           19      Q.    I think that's 100.  Yeah, that's 100.

           20      A.    Oh, is it 100?

           21      Q.    Yes.

           22      A.    Oh, okay.  I'm sorry, 100.

           23            This is a plot of the winter precipitation

           24  versus the runoff.  It has a very large coefficient of

           25  regression.  This is -- when you consider hydrologic
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            1  relationships, this is a pretty good one.  It shows

            2  that the winter precipitation strongly influences the

            3  total runoff.

            4            You can read some things here that are

            5  interesting.  You can see how it flattens out as the

            6  precip gets lower.  And what this is indicative of are

            7  the large springs, like Fossil Creek springs, the

            8  headwater springs on the Verde up near Paulden, and so

            9  forth.  And it shows that it doesn't matter how low the

           10  precipitation gets, you still have a base flow in here.

           11  And this little line on the bottom is the Q90 line that

           12  I'm using for this big of a location.  And this is a

           13  relationship for the mouth of the Verde River.

           14            So I just -- I thought that was very

           15  interesting, a much better relationship than I would

           16  expect.

           17      Q.    So doing these cross-checks against these

           18  other scientific studies gives you confidence in your

           19  analysis?

           20      A.    I have a lot of confidence in the estimates

           21  I've made of the natural flow.

           22      Q.    Mr. McGinnis asked you a number of questions

           23  about your decision to use 3.15 for the consumptive

           24  use, and he showed you this chart.  What was -- if you

           25  could just clarify your basis for using the 3.15
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            1  figure.

            2      A.    Well, my basis is it's an average figure for

            3  crops in an area that the USGS studied where they use

            4  the same figure.  So I simply used what they used, and

            5  I used it as an average because back in the 1870s and

            6  so forth, I really didn't know what crops were out

            7  there.  I do know there were some corn, there were some

            8  beans.  There was also documentation on meadowland and

            9  so forth.

           10            So in the absence of any specific

           11  information, I thought it wise to let's just use an

           12  average figure.  The USGS used it.  And that's it.

           13      Q.    And the ADWR calculations, do you see a

           14  problem with those?

           15      A.    Those are for specific conditions that were

           16  out there at the time.  So they knew -- they had more

           17  information that led them to use methodology other than

           18  the average.  They knew more specific information about

           19  what was going on there.  Therefore, they were

           20  justified in using something that you might consider

           21  better than using the average of 3.15.

           22      Q.    And what was the time frame for the ADWR

           23  calculations?

           24      A.    What was what?

           25      Q.    The time frame.
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            1      A.    It's recent.  Oh, February -- wait a minute.

            2  It's not listed on here, but it's a recent.  What is

            3  that, a 2001?

            4      Q.    I think it was a 2000 study.

            5      A.    2012?

            6      Q.    2000.

            7      A.    2000.

            8      Q.    Wasn't the date on it 2000?

            9      A.    It's 2000, okay.

           10      Q.    And then just one more follow-up.  Well,

           11  there's going to be more than one more follow-up,

           12  but...

           13            Mr. McGinnis had you read from Exhibit X057.

           14  On Page 3-30 there is a discussion of the maximum

           15  number of potential acres.  Do you recall reading that?

           16      A.    Oh, yes.  The 1,620?

           17      Q.    Correct.

           18            And that's a significantly different number

           19  than what you used in your calculations, correct?

           20      A.    Yes.

           21      Q.    And does that surprise you?

           22      A.    No.  There's -- what is there?  Over a

           23  hundred-year span between these numbers.  You know,

           24  things change.

           25      Q.    And, in fact, in that particular paragraph,
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            1  doesn't it mention the fact that there's been a modern

            2  trend toward cultivated lands?

            3      A.    It could be, yes.  It's possible.

            4      Q.    Take a minute and read it.

            5            Sorry, we're going to have to share the

            6  exhibit.  What I'm trying to direct your attention to

            7  is that there's irrigated farmland having been removed.

            8      A.    Oh, I'm sorry.

            9            Yes, there's a comment here, yeah, "Over the

           10  last five years approximately 300 acres of historically

           11  irrigated farmland has been removed from farming for

           12  development purposes.  This is a common trend occurring

           13  throughout the entire study area."

           14      Q.    Okay.  So that 1,600 acres is referring to

           15  under current conditions, as opposed to historically

           16  cultivated land?

           17      A.    Yes.

           18      Q.    Okay.  All right, you can give that back to

           19  me.

           20            If you could take a minute and bring up your

           21  second addendum.

           22      A.    Okay.  Where do you want to --

           23      Q.    Just go ahead and open it up in full screen,

           24  or whatever that's called.  Full screen mode, yeah.

           25            Okay.  Before we get to that, I just want to
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            1  ask you a couple more general questions following up on

            2  Mr. McGinnis's questions.

            3            Can you clarify for the Commission why you

            4  spent more time on the upper Verde?

            5      A.    Well, it's the source water area, and I

            6  devoted a tremendous amount of time to the four

            7  sub-basins up there, the Big Chino, Williamson Valley,

            8  and so forth.  I spent a lot of time looking at the

            9  original land surveys and so forth.  And so it's

           10  almost, in a way, it's kind of a common sense thing.

           11  This is where all the water is originating, and so in a

           12  sense, I'm studying the whole river when I'm defining

           13  what's going on up there.  But because of the

           14  complexity of the headwater area, I had to -- I spent

           15  quite a bit of time up there.

           16      Q.    But the analysis of the upper Verde is

           17  directly applicable to your analysis of the lower

           18  Verde?

           19      A.    You bet.  It's part of the watershed.  So the

           20  time spent up there is really defining a lot of what's

           21  going on down below.

           22      Q.    Okay.  And one other thing that came up in

           23  the questions from Mr. McGinnis was the use of mean

           24  depths --

           25      A.    Oh.
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            1      Q.    -- as opposed to maximum depths.  If you

            2  could clarify what you meant when you were dismissive

            3  of mean depths.

            4      A.    Yeah, I think I said worthless.

            5            And I'm not talking about a mean depth in the

            6  main channel itself.  In other words, I'm not talking

            7  about a subdivided channel, which the Fish and Wildlife

            8  Service uses and the Hyra method uses.  But I'm talking

            9  about the entire channel, like is being used by some

           10  people involved in this issue, where you have a main

           11  channel and then you have an overflow area that could

           12  be a panhandle ten times as wide as the main channel,

           13  with a very shallow depth on it.  And if you compute

           14  the mean depth for that condition, it doesn't represent

           15  anything, really, that's going on in the main channel.

           16  Therefore, to me, if you're evaluating navigability,

           17  it's worthless.

           18      Q.    Because it overstates or understates the

           19  depth?

           20      A.    Grossly understates the depth you're

           21  interested in.

           22            Now, if you're going to get a mean depth for

           23  just the main channel, then it has some meaning.  It

           24  has a very useful meaning, as a matter of fact,

           25  depending on what you're representing with it.
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            1      Q.    Mr. McGinnis also asked you some questions

            2  about whether you had done any, I think it was,

            3  observations on obstructions or analysis of

            4  obstructions; and you talked about your own experience,

            5  your visually observing the river.

            6            Explain to the Commission or share with the

            7  Commission your experience on the Verde River.

            8      A.    Well, starting at Sullivan Lake, during World

            9  War II my father was overseas.  My mother used to take

           10  us swimming in Sullivan Lake.

           11      Q.    So you can condense it a little bit.  You

           12  don't need to --

           13                 CHAIRMAN NOBLE:  When I turned 16?

           14  Yeah.

           15                 THE WITNESS:  Oh, you don't want me to

           16  work up day by day?

           17  BY MS. HERR-CARDILLO:

           18      Q.    Just give them an idea of how much time you

           19  spent, literally, on the river.

           20      A.    Okay.  Over my lifetime, when you combine

           21  recreation with work, it's a few thousand hours that

           22  I've been on the Verde River; and I've been on it, you

           23  know, up above, in it, you know, walking along it.

           24  I've been all over it.  So...

           25      Q.    And you've boated it?
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            1      A.    I've boated it.  I built a boat in high

            2  school.  I put plywood, marine plywood boat, and my

            3  brothers and I used to go fishing with that.  We did

            4  not go over Verde Falls in it.

            5      Q.    Okay.  Now, just for the benefit of the

            6  Commissioners, who may not have seen this second

            7  supplement or second addendum, to keep our terminology

            8  straight, at the beginning of this document you have

            9  broken down the error that you described in response to

           10  some questions from Mr. McGinnis, correct?

           11      A.    Yes.

           12      Q.    It's corrigendum, corrigendum --

           13      A.    Yeah.  Yeah, corrigendum.

           14      Q.    Corrigendum.  That was a new term for me,

           15  but...

           16            So I don't think we need to spend any more

           17  time on it, unless you had something to add.  I just

           18  wanted to make its location in the record clear to the

           19  Commissioners who might want to look as it closely.

           20      A.    Okay.

           21      Q.    If we can just move through -- I'll try to

           22  move through quickly, but I just want to move through

           23  this second addendum.  So if you could go to the first

           24  supplement.

           25      A.    Okay, the first one was a debt I owed
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            1  Mr. Hood.

            2      Q.    Keep moving.  You're not on it yet.

            3      A.    Oh, oh, I'm sorry.

            4      Q.    There we go.  Okay.

            5      A.    Yeah.  That's the one I -- actually, there

            6  was a reference at the bottom of that page I didn't see

            7  when Mr. Hood was asking me for a clear reference.  So,

            8  anyway, the bottom there is a clear reference to what

            9  he seemed to want.

           10      Q.    Okay.  So this was an explanation that you

           11  provided in response to some questioning from Mr. Hood.

           12  And just to be clear, the information actually was in

           13  the original report in a footnote that you just

           14  overlooked at the time of your testimony?

           15      A.    I felt there was enough information to

           16  satisfy his concern.  However, the best -- I think a

           17  better reference is the one at the bottom that I

           18  included there.

           19      Q.    Okay.

           20                 MR. BREEDLOVE:  Joy, just, I'm sorry, to

           21  interrupt, just for the record, the exhibit number?

           22                 MS. HERR-CARDILLO:  X059.

           23                 MR. BREEDLOVE:  X059, thank you.

           24                 MS. HERR-CARDILLO:  Okay.

           25                 MR. BREEDLOVE:  For the second


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1405


            1  amended -- I mean --

            2                 MS. HERR-CARDILLO:  Second addendum.

            3                 MR. BREEDLOVE:  Second addendum, thank

            4  you.

            5                 THE WITNESS:  On this response to him,

            6  in the middle of this page, you'll see a reference to

            7  the East Verde River.  And shall I mention that?

            8  BY MS. HERR-CARDILLO:

            9      Q.    Go ahead, briefly.

           10      A.    Okay, this is the East Verde.  This points

           11  out that the East Verde River brings water in from West

           12  Clear Creek, and just to be very conservative, I did

           13  not include that in my determination of the 100 cfs

           14  human effect.  If I included that in there, it would

           15  start approaching 110 cfs.  So there I covered my butt

           16  again.  Sorry for that terminology.

           17      Q.    Yeah, that's scientific terminology, you

           18  know.

           19      A.    But everybody understands that.  Okay.

           20      Q.    So moving on to Supplement 2, and why did you

           21  include this supplement?

           22      A.    The what?  Why did I?

           23      Q.    Yeah.  This supplement deals with the Hyra

           24  method?

           25      A.    This further describes the Hyra method.
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            1  There seemed to be some confusion if I was using the

            2  incremental Hyra method or the single section Hyra

            3  method.  And, anyway, I was using the incremental.  If

            4  you know anything about the Hyra method, the plot, this

            5  plot right here of depth versus velocity, that is the

            6  incremental -- part of the incremental method of the

            7  Hyra method.  So I've been using that on the Santa

            8  Cruz, the San Pedro, the lower Gila and here.

            9      Q.    And there's been some discussion of thalweg?

           10  Can you --

           11      A.    Thalweg?

           12      Q.    Yeah, thalweg.

           13            Can you define thalweg and explain kind of

           14  what it is and how it is used to assess navigability?

           15      A.    It's a longitudinal line connecting points of

           16  minimum bed elevation along a river, or relating that

           17  to navigability, the thalweg depth is the vertical

           18  distance from the lowest point of the channel section,

           19  a section across the channel, to the water surface

           20  elevation.  In other words, it's the maximum depth.

           21      Q.    Okay.  We have some additional exhibits here.

           22                 DIRECTOR MEHNERT:  Are these new

           23  exhibits?

           24                 MS. HERR-CARDILLO:  They are new.

           25                 DIRECTOR MEHNERT:  Are there two of
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            1  them?

            2                 MS. HERR-CARDILLO:  There's two.

            3  BY MS. HERR-CARDILLO:

            4      Q.    Okay, before we get to the exhibits that I

            5  just passed out, go ahead and explain that diagram.

            6  And that's on Page 11, is it?

            7      A.    Yeah, Page 11 of Supplement 2.

            8      Q.    Second addendum.

            9      A.    Or, excuse me, second addendum.  I'm sorry.

           10      Q.    That's okay.

           11      A.    Okay.

           12      Q.    I have to have some function here.

           13      A.    This demonstrates a hydraulic computational

           14  procedure for the Hyra method.  One of the main

           15  advantages of the Hyra method is it uses subareas of a

           16  channel cross-section, and it has a computer program

           17  that will compute subarea characteristics.

           18            So if you wanted to use that computer program

           19  and you were interested in what I'm interested in, and

           20  that is the width of channel corresponding to the

           21  thalweg locations or the point of maximum depth, and if

           22  you're interested in what's going on there, it will

           23  actually compute it for you.

           24            I just manually separated it from -- I didn't

           25  bother computing it because I was only dealing with one
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            1  area.  So it was real easy just to separate it out.

            2            And like you see in this computation, the

            3  thalweg depth is used for the depth for that subarea.

            4  So that's exactly what I did.  So this shows the

            5  subdivision, which I used, and all I did was use the

            6  only subdivided area associated with the thalweg.

            7  That's all I needed.

            8      Q.    And is that standard practice in hydrology,

            9  in evaluating?

           10      A.    Subdividing cross-sections certainly is, yes.

           11  I've used it for 50 years.

           12      Q.    And if you could take a look at Exhibit X062,

           13  "Hydraulic Simulation in Instream Flow Studies:  Theory

           14  and Techniques," and what is the significance of this

           15  document?

           16      A.    It's related to what I just said.  This is a

           17  computer program used by the Fish and Wildlife Service,

           18  and it's associated with the Hyra method.  And on

           19  Page 123, down at the center paragraph, at the last

           20  sentence, it says the program outputs include up to 9

           21  cross-section subdivisions.

           22            So, in other words, it's subdividing.  It's

           23  not computing average conditions for the cross-section.

           24  It's computing specific conditions for the

           25  cross-section.
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            1      Q.    Including thalweg?

            2      A.    Yes.  It uses the thalweg in its computation.

            3      Q.    Okay.

            4      A.    Now, it will compute the hydraulic radius for

            5  each subarea, and that's approximately the mean depth

            6  for the subarea, not for the cross-section.  So it does

            7  do that.  It says that in Item 7 there.  Okay?

            8      Q.    Okay.  And then the next exhibit that we just

            9  passed out, the "Criteria for the Depths of Dredged

           10  Navigational Channels," what is that?

           11      A.    Yeah, this is criteria, yeah, for the depths

           12  of dredged navigational channels, and this is from the

           13  National Research Council.  I know something about

           14  that.  I was on one of their committees for two years

           15  studying alluvial fan flooding for FEMA.  But, anyway,

           16  so I understand what's going on here.  These are people

           17  that they bring together that know something about the

           18  subject, and they talk it over, analyze it and so

           19  forth, and produce a report.

           20            In this case, in regard to navigation, on

           21  Page B-5, down near the bottom there's a couple of

           22  things that are kind of interesting.  The paragraph

           23  that starts with "Channel width," it's the second one

           24  from the bottom, it says "While channel width and

           25  channel depth are factors of equal significance insofar
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            1  as cross sectional area is concerned, it appears that

            2  inadequate depths are much more hazardous than

            3  inadequate widths."

            4            In other words, channel depth is pretty darn

            5  important, and that's exactly what I've been talking

            6  about.

            7            On channel alignment, they say, and this is

            8  the start of the next paragraph, "Channels should be

            9  located as closely to the alignment of the thalweg as

           10  practicable."

           11            Okay.

           12      Q.    Great.  Okay, let's move on to Supplement 3

           13  of the second addendum, and that starts on Page 14, if

           14  you want to -- will your arrow keys move that down?

           15  There you go.  Back one.

           16            Okay.  And I think you alluded to this

           17  earlier in response to some questions, but if you can

           18  just -- well, maybe not.  Can you explain what

           19  Supplement 3 is?

           20      A.    Yes, I did allude to this, but I didn't say

           21  it was Supplement 3.

           22      Q.    Okay.

           23      A.    But I was pointing out that you get both base

           24  flow and storm runoff in February, and I have several

           25  examples here in Supplement 3 that show that.  I just
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            1  grabbed a few consecutive years, and I'm showing the

            2  precipitation.  Well, there's the hydrograph.  There's

            3  the description of the weather conditions from the

            4  National Weather Service.  There's the precipitation.

            5  There's the temperature.

            6      Q.    And these are all official records, correct?

            7      A.    This is all official stuff.

            8            So I just go February after February, and the

            9  hydrographs up there on top, there's a real good

           10  example of a real good base flow and then you have

           11  storm runoff.  So you have both in February.  So

           12  there's all the records to back it up.

           13            Here's something Mr. Allen and I were talking

           14  about.  This is a plot of the mean temperature up in

           15  the upper -- in the northeast part of Arizona, which is

           16  basically in the upper Verde River.  This is a mean

           17  annual temperature graph.  You can see it increasing

           18  here.  This goes back to 1895.

           19      Q.    And when you say you were talking with

           20  Commissioner Allen about it, that was in response to

           21  his questions, correct --

           22      A.    Yes.

           23      Q.    -- here today?

           24      A.    Yes.

           25      Q.    Okay.
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            1      A.    There's -- what is that, the precip?  Yeah,

            2  precip, mean monthly precip for February.  So you can

            3  see how variable it is.  And then here's the mean

            4  temperature for February.  It's the precip you want to

            5  look at.  You know, if you're going to describe --

            6      Q.    Precip meaning precipitation?

            7      A.    Huh?

            8      Q.    Precip is precipitation?

            9      A.    Precipitation, yes, mean monthly

           10  precipitation.  Or it's -- yeah.  Anyway, I think

           11  that's it.

           12            Whoops, let me go back.

           13            And, lo and behold, here is a USGS study that

           14  included a base flow period in February in their

           15  analysis.  So, you know, I'm not the only one that

           16  thinks it's there.  The USGS thinks it's there too.

           17  Yeah, okay.

           18      Q.    So moving on now, Supplement 4, explain to

           19  the Commission why you included this supplement.

           20            I think this is also something that you

           21  discussed in your testimony or response to questions on

           22  cross.

           23      A.    Okay, I included this because there's several

           24  depth measurements made on the lower Verde area during

           25  the months of February and March of 1911.  Now, we've
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            1  already discussed that some, but what I decided to do

            2  was present official data, official Weather Service

            3  data, in the form of -- now, here's our different

            4  townships.  The two townships I'm talking about are

            5  right down here.  The data I'm talking about are right

            6  here.

            7      Q.    And there was some suggestion that some of

            8  the measurements were taken during times of high water?

            9      A.    That's right.

           10      Q.    And what did your research reveal to you?

           11      A.    My research, looking at the whole group here,

           12  showed that out of all the depth measurements, there

           13  were two that could have been affected by direct

           14  runoff.  The rest of them are base flow.

           15      Q.    And why is that?

           16      A.    Well, like from February 18th through 24th,

           17  when a whole lot of depth measurements were made out

           18  there, there was no rain in the watershed, and the

           19  temperatures in Flagstaff were very cold.

           20            So there was just no chance of snowmelt.  So

           21  I've presented the data there for all to see, and I've

           22  given an example.  Here, let me just -- well, there's

           23  the map of the area.  But I've given an example here

           24  now with dates and observations, and it shows just what

           25  was going on for this segment of GLO surveying.
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            1            And you're welcome to look at that and then

            2  go back and look at the official temperatures and

            3  precipitation and see for yourself what you think it

            4  is.

            5            And you will see that the federal surveyors

            6  stayed away from the main channel of that river when

            7  there was direct runoff in the river.  There was

            8  floodwater in that river at times.  What they did was,

            9  in one case that I show, is they surveyed up the side

           10  of the Verde and then went over to Sycamore Creek,

           11  where they could survey.

           12            Surveyors are not stupid.  They're not -- if

           13  it's direct runoff, they're not going to send a rodman

           14  out into that channel to measure depth, whether it's

           15  3 foot or 4 foot or whatever.  They're not going to put

           16  them out there in floodwater.  I've been in the Verde

           17  myself, and it's dangerous when you start doing things

           18  like that.

           19      Q.    So all of this is laid out in your

           20  supplement?

           21      A.    It's all laid out in that supplement.

           22      Q.    Okay.

           23      A.    Okay, I'll quit talking.

           24      Q.    That's okay.

           25                 CHAIRMAN NOBLE:  You?
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            1  BY MS. HERR-CARDILLO:

            2      Q.    Just briefly; I don't want to spend a lot of

            3  time on Supplement 5.  That's on the dryland farming,

            4  if you want to turn to Page 61.

            5            Again, the information is there; but why did

            6  you include that?

            7      A.    There was some discussion of this.  I think

            8  Mark mentioned it today, also, where I said there was a

            9  possibility that it occurred in one section in

           10  Williamson Valley, and I also mentioned that the

           11  farming that occurred up there was probably associated

           12  with cienegas.  And these six samples just show that it

           13  wasn't -- it wasn't something that you could make a

           14  profit with, largely because the most precip available

           15  would be summer storms, and those are so sporadic.  So

           16  if you're trying to earn a living relying on summer

           17  thunderstorms, you're going to be a poor farmer.  So...

           18      Q.    Okay.  So having done further research on the

           19  dryland farming, you did not change your conclusion

           20  about your --

           21      A.    That's right.

           22      Q.    Okay.  Supplement 6 we've already talked

           23  about.  That contains the cross-checking that you did.

           24            So let's turn to Supplement 7, and that's

           25  Page 70.  I think you explained a bit, in response to
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            1  Mr. Hood's questioning, of why you undertook the

            2  analysis that's contained in Supplement 6, but maybe

            3  briefly refresh our memory.

            4      A.    Yeah, I would prefer to be brief on this.  I

            5  go into excruciating detail here as to what I thought

            6  was incorrect with what Mr. Burtell did.

            7      Q.    Okay.  Let's just, for today, let's just talk

            8  about the concerns that you raise in this supplement

            9  about Mr. Burtell's reliance on the Ross study.

           10      A.    Yes, as I explained, well, later towards the

           11  end of this analysis, roughly on Pages 94, 95, and --

           12  yeah, mostly on 94 and 95.  But as I got further into

           13  looking at Mr. Burtell's work in detail and, therefore,

           14  going into Ross's work, which Mr. Burtell relied

           15  heavily on, I realized there was some real funny stuff

           16  with Mr. Ross's work, also, and that it may have had

           17  some influence on some of the odd things I was seeing

           18  in Mr. Burtell's work.  It's simply because he was

           19  using data that were incorrect.

           20            So I can give you an example of what it is.

           21  I think I can show more here with just one simple

           22  example of what I'm talking about.

           23      Q.    I think it's 95?  Yeah.

           24      A.    This is Page 95.

           25      Q.    We might be able to zoom that a little bit.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1417


            1                 (An off-the-record discussion ensued.)

            2                 THE WITNESS:  Here's just an example.

            3  This is from Mr. Ross's report.  Now, let me clarify

            4  who Mr. Ross is.  He's a graduate -- he was a graduate

            5  student at this time at NAU, working on a Master's

            6  degree.  He had a limited budget.  He had a very

            7  specific objective.  That was to measure diversions and

            8  returns from four different canals down to the Camp

            9  Verde area.  It's a very limited area, when you

           10  consider there's several dozen canals in the Verde

           11  Valley.

           12                 And he was looking at those diversions

           13  and returns and the net effect on the depth, velocity,

           14  width, and flow of the Verde River.  That was it.

           15  That's his graduate thesis.

           16  BY MS. HERR-CARDILLO:

           17      Q.    And he wasn't considering the river in its

           18  natural condition; it was in its present condition?

           19      A.    Not at all, and he wasn't concerned about how

           20  representative this was of the entire river or anything

           21  like that.  It was very site-specific, very limited,

           22  with a limited budget.

           23      Q.    And it had a limited time frame?

           24      A.    He had a limited time frame, also.  He did it

           25  during a one-year period, which happened to be a very


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1418


            1  dry period.  So it wasn't representative of anything

            2  long-term.

            3            So you have got to give this guy a break on

            4  this.  He's just a lowly graduate student trying to get

            5  a Master's thesis.

            6            Let's look at --

            7      Q.    Apologies to all lowly graduate students out

            8  there.

            9      A.    I have grandchildren that are in that;

           10  they're just lowly grandchildren and trying to get a

           11  degree.

           12            Here's something from his publication.  It's

           13  discharge versus time for one of the ditches, and he's

           14  showing the amount of water diverted here by this solid

           15  line.  And then during the winter here or whatever,

           16  during this certain period they just shut off the

           17  ditch.  They shut off the flow into the ditch.

           18            But down here he shows about 1 cfs that was

           19  outflow.  But if you notice, over -- where is the

           20  number?  Gee, I wish I could know this.  It's 8 -- I

           21  had my finger on it just a minute ago.

           22                 MR. SLADE:  First paragraph.

           23                 THE WITNESS:  Oh, there it is.  Okay, if

           24  you notice, he says there was 8.3; but he shows 1.

           25                 Now, let me just generalize on that.
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            1  This is a major mistake, but the whole report is

            2  littered with mistakes just like that.  I asked him.

            3  In regard to those e-mails, I have no concern about

            4  you, Mr. Hood, reading those e-mails if you get Ross's

            5  permission.  It's all up to him.  I don't care.

            6  BY MS. HERR-CARDILLO:

            7      Q.    And why might he be reluctant to give his

            8  permission?

            9      A.    It's very damaging.  He was afraid of hurting

           10  his career, and that's mentioned in one of the e-mails.

           11  I'll give you a hint of what's there.  He was

           12  concerned.  He says he was afraid of hurting his career

           13  with the USGS.  He's a USGS employee now.  And, believe

           14  me, I'm not going to -- I'm not going to release that

           15  myself.  You'll have to get his permission.

           16      Q.    But --

           17      A.    But I have no -- you know, have at it.

           18  You're going to see something that I think Mr. Burtell

           19  should have checked out, because he was using stuff

           20  that was really pretty bad.

           21      Q.    So in your evaluation of -- let's get back to

           22  just your evaluation of Ross's study.

           23      A.    Okay.

           24      Q.    You found this significant error that's

           25  reflected here --
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            1      A.    Yes.

            2      Q.    -- on Page 95, and you say there were other

            3  errors the study?

            4      A.    Yes.  I can show one more with the other

            5  graph on the previous page, if you want.

            6      Q.    Sure.

            7      A.    And that's about all.  Why doesn't this --

            8                 MR. SLADE:  Change your view.

            9                 THE WITNESS:  Okay, let's see, we've got

           10  to go escape.

           11  BY MS. HERR-CARDILLO:

           12      Q.    Or try just clicking on that arrow right near

           13  where the cursor is.  That should take you up a page.

           14      A.    Where?  I can't hear.

           15            Okay.  Using this diagram here -- can you see

           16  that well enough without me blowing it up or getting

           17  this thing all locked up?

           18            Here's the inflow to another ditch, and it's

           19  shut off here.  Now, zero, zero is right here.  So it

           20  does drop down here to zero.

           21                 MR. SLADE:  What page are we on, for the

           22  record?

           23  BY MS. HERR-CARDILLO:

           24      Q.    94.

           25      A.    Page 94, the previous page.
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            1            So it's shut off.  Okay?  Well, what's odd

            2  about this?  What do you think is odd about that?  Do

            3  you-all see it?  There's outflow.

            4      Q.    Explain.  Assume we don't see it.

            5      A.    Okay.  Here's the outflow from that ditch,

            6  and during this period where there's no inflow, there's

            7  outflow.  Does that make sense?

            8            I asked him "What's the cause of this?"

            9            His answer was he didn't know.  So there,

           10  that's the level of what we're dealing with here, and

           11  what more can I say?  I don't want to say any more.

           12      Q.    Okay.

           13      A.    Okay.

           14      Q.    Any other problems that -- obviously there's

           15  an in-depth critique here in the supplement and I don't

           16  think we need to go through it in detail, but any

           17  overarching problems or --

           18      A.    Well, let me see if I can go back.  Well,

           19  let's see.

           20            Why don't we just leave it at this:  There's

           21  a -- why don't we just leave it up to the reader on

           22  that.  There's a serious water budgeting problem in

           23  there that Mr. Ross had nothing to do with.

           24      Q.    And did you also take issue with

           25  Mr. Burtell's use; not just reliance on the Ross study,
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            1  but how he used it in his analysis as well?

            2      A.    Yes.  There's several pages devoted to issues

            3  that I was trying to raise about the weaknesses in what

            4  Mr. Burtell was using.

            5            I also quoted Mr. Bradley Garner, who has

            6  done groundwater modeling in that area, and he's

            7  actually used Ross's data for some modeling, and he

            8  looks at Ross's work as kind of a foot in the door kind

            9  of concept; that, all right, this is what some guy did,

           10  and, you know, maybe this type of information can be

           11  used for a full-blown groundwater model, which is

           12  really what you need to define a system this

           13  complicated along the floodplains, the irrigated

           14  floodplains of the Verde River.

           15      Q.    And just, once again, to be clear, the Ross

           16  work was an unpublished Master's thesis, correct?

           17      A.    That's right.  And he said Mr. Burtell had

           18  never contacted him and never got permission to use an

           19  unsigned Master's thesis.  He didn't know who

           20  Mr. Burtell was.

           21      Q.    Okay.

           22                 COMMISSIONER ALLEN:  Mr. Chairman?

           23                 THE WITNESS:  He did read -- he had read

           24  Mr. Burtell -- or I think he glanced at Mr. Burtell's

           25  thesis.  I'm sorry.
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            1                 CHAIRMAN NOBLE:  Do you want to

            2  interrupt now --

            3                 COMMISSIONER ALLEN:  Please.

            4                 CHAIRMAN NOBLE:  -- or do you want to --

            5                 COMMISSIONER ALLEN:  Now, please.

            6                 In regard to the increased outflow that

            7  occurred in the ditch when the ditch was actually

            8  closed, isn't it possible that the groundwater level

            9  was higher during the wintertime when the ditch was

           10  closed and, therefore, it would be reflected in the

           11  outflow of the ditch?

           12                 THE WITNESS:  Mr. Ross's answer was he

           13  didn't know, but it could have been that.  It could

           14  have been a subflow or something from --

           15                 COMMISSIONER ALLEN:  Well, it would have

           16  been subflow that was related to a higher flow in the

           17  river itself, but also to --

           18                 THE WITNESS:  That's exactly -- but he

           19  thought it was Grandmother Ditch.  The discharge from

           20  the ditch upstream goes down a wash called Grandmother

           21  Wash, I think it is, and sometimes they divert that

           22  into the next ditch.  This was not mentioned in Ross's

           23  analysis, and it wasn't reflected in the numbers

           24  Mr. Burtell used, if that was going on.  But Mr. Ross

           25  wasn't sure what it was, so...
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            1                 COMMISSIONER ALLEN:  The reason I ask

            2  that question, because I've seen as much as a 20-foot

            3  change in the base level or the groundwater level on

            4  the floodplain when you've got high riparian use of the

            5  water and when you've got very little riparian use of

            6  the water during the wintertime.  So it would not be

            7  unusual to see that type of a reflection in the

            8  hydrograph.

            9                 THE WITNESS:  That's exactly right, and

           10  that's going on in the Verde, the huge amounts of

           11  mounding.  And that, you're backing up exactly what I

           12  said.  It's so complicated, you can't take something

           13  simple like this and use it like Mr. Burtell did.

           14  There's too many things going on.

           15                 COMMISSIONER ALLEN:  Okay.

           16                 CHAIRMAN NOBLE:  Thinking else,

           17  Mr. Allen?

           18                 COMMISSIONER ALLEN:  No.

           19                 CHAIRMAN NOBLE:  Please continue.

           20  BY MS. HERR-CARDILLO:

           21      Q.    Okay.  Moving on to -- well, Supplement 8 we

           22  already talked about at the beginning of your

           23  testimony.

           24            Briefly, Supplement 9 on the White Book, do

           25  you have anything that you want to address on that
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            1  supplement, or can we just move on to 10?

            2      A.    I included this because there seemed to be

            3  some concern about the U.S. Bureau of Reclamation 1952

            4  virgin flow amount.  I'm a believer in that report from

            5  the standpoint that it's considered a White Book, or

            6  Mr. Gookin can say it even better than I.  It's

            7  considered a major reference.  Mr. Gookin even

            8  presented a paper about it, and I included an excerpt

            9  from his report that he gave not too many years ago

           10  about how good that White Book is.

           11            I took the trouble to search the internet for

           12  any criticism of that Bureau 1952 report, which

           13  basically covers the water in the lower Colorado River

           14  basin.  But the amounts that they produce in there for

           15  virgin flows are related to State water rights and

           16  international water rights.  So when you start

           17  disbelieving in it, you're disbelieving a lot that's

           18  presently being used.

           19            So I searched the internet for any criticism,

           20  and I showed it here, where the USGS hired a group from

           21  Colorado, and they concluded that, well, maybe it would

           22  benefit from using a more modern analysis; but they

           23  didn't find anything wrong with it.  So I just left it

           24  at that.

           25      Q.    Okay.  So moving on to Supplement 10, which
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            1  addresses the John Day River, this involves a

            2  reexamination of the John Day, and just if you can

            3  explain why you undertook this evaluation or

            4  reexamination.

            5      A.    Well, I undertook it because during the

            6  December hearing I learned that the numbers I was using

            7  for the John Day weren't the natural numbers.  I had

            8  read the report that showed the natural numbers, but I

            9  misread it and thought that they used the USGS data

           10  instead of the State of Oregon data that had been

           11  adjusted for human conditions.

           12            So with that in mind, I decided, all right,

           13  let's just take a look at the depths using the natural

           14  numbers.

           15      Q.    And these were numbers that were produced by

           16  the Oregon Department of Water Resources or --

           17      A.    Yes.  The water -- or the navigability issue

           18  that was used in the assessment of it, it used records

           19  at two gages, and this is a -- you can't really see it

           20  here, but anyway, there's a USGS gage down there.

           21      Q.    Just to be clear, this assessment of the

           22  navigability of the John Day is separate from the court

           23  case.  This was undertaken by the Oregon -- I don't

           24  remember the formal title, but it's their Land

           25  Department?
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            1      A.    Yeah, their water people.  Yeah, and I can

            2  show you how you can access that on their website.

            3            Anyway, there's two gages, and let's just go

            4  down to the data I was talking about.  I have a set of

            5  instructions here how to go into their website, the

            6  Oregon -- the State of Oregon website, and how to come

            7  down to the natural discharges.

            8            And in the example I'm showing here, this is

            9  the median flow for one of the two gages.  And the

           10  title of that list or column of data is the natural

           11  streamflow for that site.  So it's been adjusted by

           12  using methods by the state of Oregon.  These are the

           13  numbers, I guess, used in the legal decision.

           14            So you can do that for the Q80.  That was

           15  used in Oregon.  And then you go to the next gage and

           16  do the same thing, the Q50, Q80.

           17            And what I did is I created this table, and

           18  these are the discharges from the State of Oregon site

           19  right here for this gage and this gage.

           20            And then going back to what Mr. Hood and I

           21  were talking about earlier, I can go right to this

           22  point.  I asked the USGS for two current meter

           23  measurements, and we discussed that earlier, and these

           24  were at sites downstream of the gages.  And I simply

           25  plotted up the depths corresponding to widths across
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            1  the channel for those, for both of the current meter

            2  measurements.

            3            And on the website you can find gage height

            4  and -- or, excuse me, depth and discharge information

            5  for various measurements, and those come out with --

            6  they also have a published width.

            7            So I put those up here and created an

            8  estimated -- I estimated part of this cross-section.

            9  And using that information, I came up with a

           10  depth-discharge relation for those two locations.  And

           11  those are -- both of those locations where they make

           12  the measurements are in transition periods using Hyra

           13  terminology, which means it's not a riffle and it's not

           14  a deep pool.  It's an area where the USGS could make

           15  current meter measurements rather conveniently.

           16            And I just simply applied that relation to

           17  this discharge and came up with a depth, and that would

           18  be the mean depth for each month.

           19      Q.    And moving on to the next page, you --

           20      A.    And then I used the Hyra method for the John

           21  Day right here, and that's --

           22      Q.    And that's Q80 for the John Day, correct?

           23      A.    Yeah.  What page is this?

           24      Q.    110.

           25      A.    110.
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            1      Q.    110 of the second addendum.

            2      A.    So up at the top there, you can see that for

            3  the John Day, the minimum depth of 1.5.

            4      Q.    Now, just to clarify, when you say the

            5  minimum depth, what you're saying there, if I

            6  understand it correctly, is 80 percent of the time

            7  there's at least 1.5 -- 1 and a half foot depth in the

            8  river?

            9      A.    Yeah, or 20 percent of the time it's that or

           10  less.

           11      Q.    Okay.

           12      A.    So that occurs 80 percent of the time.

           13            On the Verde, using the same comparison, you

           14  get a minimum depth of 3 feet --

           15      Q.    So 90 percent of the time --

           16      A.    -- 90 percent.

           17      Q.    -- the Verde is 3 feet or more?

           18      A.    That's right.

           19      Q.    Okay.  So, essentially, when you compare the

           20  two rivers, I think you said earlier in response to

           21  cross-examination, the John Day River has more water in

           22  it, but it's wider and, actually, shallower than the

           23  Verde?

           24      A.    Yeah.  It's very easy.  If you go in and

           25  Google again, which is an easy way to look at rivers,
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            1  take a look at it.  You'll see it's very wide and very

            2  shallow.  And it's considered navigable.

            3      Q.    Okay.  Supplement 11.  That's Page 122.

            4                 CHAIRMAN NOBLE:  Bill, do you have a

            5  question now?

            6                 COMMISSIONER ALLEN:  Yes, I do.

            7                 Relative to the John Day and the Verde,

            8  are these -- is this data specific to a certain

            9  cross-section in the river?

           10                 THE WITNESS:  For the John Day it uses

           11  two.  That's all I had to work with.

           12                 COMMISSIONER ALLEN:  Okay.

           13                 THE WITNESS:  And those are the two

           14  sites that were used for the navigability study.

           15                 COMMISSIONER ALLEN:  Right.

           16                 THE WITNESS:  For the Verde it

           17  represents many, many cross-sections.  Better.  Where

           18  the information is boxed inside that box --

           19                 COMMISSIONER ALLEN:  Okay.

           20                 THE WITNESS:  -- on that right table.

           21                 COMMISSIONER ALLEN:  So relative to the

           22  position on the river, is one of the sections that were

           23  used on the John Day close to the mouth or --

           24                 THE WITNESS:  Yes.  Yes, sir.

           25                 COMMISSIONER ALLEN:  And on the Verde?
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            1                 THE WITNESS:  That's a series of

            2  measurements all along the Verde.

            3                 COMMISSIONER ALLEN:  Okay.

            4                 THE WITNESS:  Just a point of

            5  clarification, the two gages that the USGS has that

            6  were used for the John Day decision, the control points

            7  for the -- well, let's say the end points for the

            8  navigability reach didn't quite correspond to the

            9  location of those gages.  They were within a few miles.

           10  So but they used -- but the gage -- the record at the

           11  gage is almost identical to what it was at those

           12  points.

           13                 COMMISSIONER ALLEN:  Okay.

           14  BY MS. HERR-CARDILLO:

           15      Q.    Okay.  So moving on to Supplement 11, the

           16  field notes, these are sample field notes for

           17  Williamson Valley.  What was your reason for including

           18  these?

           19      A.    This is an area where there was a lot of

           20  cultivated land, over 3,000 acres, and I thought I

           21  would just show a sample of the field notes.

           22            It's hard to read from here, but it says here

           23  cornfield.  I have a little arrow there showing.  And,

           24  anyway, I went through there and just pointed out the

           25  number of -- just for three or four consecutive pages
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            1  here, three pages, the number of times they crossed a

            2  cornfield, either entered it or left it.

            3            And then here they talk about plenty of water

            4  for -- that's the summary for the survey for the whole

            5  township.

            6            So that's just a little bit of added

            7  information on the township that I used that had a lot

            8  of irrigated land.

            9      Q.    And these are just a sampling of the survey

           10  notes?

           11      A.    Just a sampling.  It's just a sampling.

           12      Q.    Okay.  And then on the next page, the excerpt

           13  you have up there, you included that.  I think there's

           14  a reference to shallow wells?

           15      A.    Let's see.  Let me get --

           16      Q.    Page 127.

           17      A.    Oh, this is Supplement 12?

           18      Q.    No.  Well, I was referring to the tail end of

           19  Supplement 11, at the top of that page.

           20      A.    Oh, I'm sorry.

           21            There's a U.S. Bureau of Reclamation report

           22  referenced here in 1974 on the Big Chino, and they have

           23  a summary statement here, and that statement agrees

           24  with the conditions in Big Chino.  And they also

           25  mention Williamson Valley here having shallow
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            1  groundwater.  And so it agrees very closely with the

            2  federal land surveys.

            3      Q.    And then moving on on that, further down that

            4  page, Supplement 12?

            5      A.    Yeah, this is interesting.  It shows you the

            6  difficulty in trying to re-create natural conditions,

            7  in that if you started using legal records and so

            8  forth, what this says from the Hayden report is that

            9  there's a whole bunch of -- or many of the

           10  appropriations are not of record in the watershed.  So

           11  this is an advantage of using the federal land surveys,

           12  because they just survey what's out there.

           13      Q.    Okay.  And then finally, Supplement 13, if

           14  you could just identify that and why you included that.

           15      A.    I included that because -- I can't read it

           16  here, but it's a mapping, an unpublished mapping of the

           17  vegetation, and it's associated with a published report

           18  by the USGS.

           19      Q.    And that was done in 1976, correct?

           20      A.    1976, that's correct.

           21            And I just show a series of maps that I have

           22  in my possession, and you can't see it at this scale,

           23  but let me get down here where you can start to see it.

           24  They show zones of -- well, it's really hard to see.

           25  But, anyway, they've zoned out areas of different kinds
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            1  of vegetation along the river.

            2      Q.    Okay.  And there's a key, actually, in that

            3  as well.

            4      A.    At the start there, yes, there's a key for

            5  that.

            6      Q.    Okay.  Just a couple other miner points.  I'm

            7  almost done here.

            8            Do you have your main report there?  I just

            9  want to clarify a couple things on the record.  So if

           10  you could turn to your main report and turn to Page 90.

           11      A.    90?

           12                 MR. BREEDLOVE:  Can you just state the

           13  exhibit number?

           14                 MS. HERR-CARDILLO:  If I knew it.

           15                 You asked about it.  Do you know what

           16  the exhibit number is?

           17                 MR. MCGINNIS:  No, I don't have it in my

           18  head.  I've got it in my notes.

           19                 MS. HERNBRODE:  The original?

           20                 MS. HERR-CARDILLO:  Yeah, it's the main

           21  report.

           22                 MR. SLADE:  X015.

           23                 MS. HERR-CARDILLO:  Oh, thank you.

           24  BY MS. HERR-CARDILLO:

           25      Q.    Okay.  On this page Mr. McGinnis asked you
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            1  about one of the cross-sections.  I believe it was --

            2  is this the third one?

            3            And he asked you -- it's the third one down,

            4  and he asked you to identify the main channel and the

            5  overflow channel, and I just think you misspoke.

            6            So if you can just, for the record, which is

            7  the main channel on?  Is it on the left or the right?

            8      A.    Okay, it's Page 90, the third figure down.

            9                 MR. BREEDLOVE:  Did you say 90?

           10  BY MS. HERR-CARDILLO:

           11      Q.    90.

           12      A.    Page 90 of the main report, the third figure

           13  down.

           14            The title above of it is USFS, or U.S. Forest

           15  Service, Section 18 at River Mile 23.3.  And there are

           16  two -- or there's a cross-section shown there, and

           17  there happens to be two channels; one main channel,

           18  which is large.

           19      Q.    And what side of the page is that on?

           20      A.    That's on the left side of the page.  And on

           21  the right side of the page is a much smaller second

           22  channel.

           23      Q.    Okay.  And Mr. McGinnis asked you about a

           24  number of those cross-sections on Page 90, but if you

           25  could take a look at the page before 90 and the page
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            1  after 90 and describe those cross-sections, just

            2  generally.

            3      A.    Generally?

            4      Q.    Yeah.  Do they show a braided channel or a

            5  divided channel?

            6      A.    Well, on Page 89 there, it's a single

            7  channel.  And --

            8      Q.    Okay.  Page 91?

            9      A.    There's nothing -- oh, let's see.

           10            On 91, single channel for the current meter

           11  measurement and the median.  I think that's the median.

           12  Yeah.

           13            And for the average it shows a very shallow

           14  flow on a floodplain.  But I would say 95 percent of

           15  the water is in the main channel at the 80 cfs.

           16      Q.    Okay.  And then one final thing.  Appendix I,

           17  Page 9.  Sorry to make you go through this.

           18      A.    Appendix -- which appendix?

           19      Q.    I, Page 9 of Appendix I.  That's the -- I

           20  think it's the Blue Verde or --

           21      A.    Now, which appendix?

           22      Q.    I.

           23      A.    I, okay.  I'm sorry.

           24      Q.    That's okay.  It's been a long day.

           25      A.    Page I.  Oh, the Blue Trail.
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            1      Q.    Page 9.

            2      A.    9, okay.

            3            Okay.

            4      Q.    Mr. McGinnis had you read a portion of that

            5  that said it's not usually boatable, correct?  Do you

            6  recall?

            7      A.    Do you want me to read that?

            8      Q.    Correct.  Can you read -- boy, that is some

            9  tiny print.

           10      A.    "The remaining 25 miles of the river are

           11  heavily impacted by the upstream impoundments and are

           12  generally not boatable stretches."

           13      Q.    Okay.  So they're not boatable because of the

           14  impoundments?

           15      A.    Oh, sure, and Bartlett, yeah.

           16      Q.    However, is it your understanding that people

           17  do boat that stretch?

           18      A.    Yes.  In my report I show a recent photograph

           19  of people boating in that reach.

           20      Q.    So while you would agree that they're

           21  impacted by the impoundments, you don't necessarily

           22  agree with the conclusion that they're not boatable?

           23      A.    I think somebody told me you can get in

           24  there, and they are required to release 100 cfs through

           25  a lawsuit with the Indians or a settlement through the
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            1  Indians.  And Mark could say that much better than I

            2  can.

            3            But, anyway, they have to provide 100.  And

            4  if you're down below their canal that goes to the Fort

            5  McDowell Indian Reservation, they can be diverting a

            6  bunch of that, and if you're in a boat down there and

            7  they turn the water in, you're paddling in sand.  So...

            8            Somebody told me that that happened to them

            9  or they heard about it.  Anyway.

           10      Q.    Okay.  Just to --

           11                 CHAIRMAN NOBLE:  Excuse me.  Mr. Allen,

           12  do you have a question?

           13                 COMMISSIONER ALLEN:  Yes.

           14                 Mr. Hjalmarson, can you tell me what

           15  time frame we're looking at in regard to that

           16  particular issue?

           17                 THE WITNESS:  The issue?

           18                 MS. HERR-CARDILLO:  That portion of

           19  his --

           20                 COMMISSIONER ALLEN:  Yes.

           21                 MS. HERR-CARDILLO:  Yeah.

           22                 THE WITNESS:  Oh, when?

           23                 MS. HERR-CARDILLO:  The Blue Verde

           24  materials and the observations about the river in the

           25  Blue Verde materials.
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            1                 COMMISSIONER ALLEN:  Right.

            2                 THE WITNESS:  The Blue?  Oh, that

            3  publication on -- what time frame?

            4                 COMMISSIONER ALLEN:  Yes.

            5                 THE WITNESS:  It's very recent.

            6                 COMMISSIONER ALLEN:  Okay, so it doesn't

            7  really apply to the natural and ordinary flow of the

            8  river?

            9                 THE WITNESS:  That's exactly right.  It

           10  doesn't.  It doesn't.

           11                 COMMISSIONER ALLEN:  Okay.

           12  BY MS. HERR-CARDILLO:

           13      Q.    Okay.  Just to wrap up, you spent how many

           14  years with USGS?

           15      A.    Thirty-one.

           16      Q.    Okay.  And during your time there, you did

           17  numerous scientific studies?

           18      A.    I did quite a few, yes.

           19      Q.    And published scientific papers?

           20      A.    I have quite a few publications, yes.

           21      Q.    And has it been your experience that your

           22  research and publications have been subjected to peer

           23  review and feedback from colleagues?

           24      A.    Well, I have a total of seven articles, three

           25  major publications in the American Society of Civil
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            1  Engineers' Journal of Hydraulics, and if you want to go

            2  through peer review, try to submit something to them.

            3  It's serious.

            4      Q.    Okay, so serious peer review.

            5            So in terms of your professional career, you

            6  were preparing these studies for the benefit of the

            7  public; you weren't doing this research for the benefit

            8  of private interests, correct?

            9      A.    Well, I -- generally speaking, yes.  I was

           10  not doing it for private.  It was a personal gain there

           11  if you published, you know, published in various kind

           12  of concept.  But they were for the public.

           13            An example is one of the papers I wrote was

           14  on the small flood on the Tanque Verde Creek in Tucson,

           15  where it was published, and I went into great detail on

           16  exactly how to analyze a flood when you go out in the

           17  field and look for information.

           18            And when my -- a professor from the UCLA

           19  called me up.  He was visiting the University of

           20  Arizona when I lived down there in Tucson, and he just

           21  said "I want to let you know I've been using that

           22  publication for my graduate-level civil engineering

           23  class," there at UCLA.  So that's a public, yeah.  I

           24  guess that's in the public category.

           25      Q.    But in terms of, I guess, identifying a
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            1  hypothesis and conducting your research, your objective

            2  has been to find the truth, to figure out scientific

            3  accuracy, correct?

            4      A.    Yeah, I'm trained to use the scientific

            5  method, and I've used that, you know, with the USGS and

            6  in the consulting work I've done.  Since I've retired

            7  I've been an active consultant up until about seven

            8  years ago.

            9      Q.    And did you take that same approach with the

           10  work that you did on the Verde for the Commission here?

           11      A.    I used that approach when I -- yes.

           12      Q.    And just, once again, you're -- you have been

           13  paid, anything?

           14      A.    I haven't been paid anything for this, yeah.

           15  I'm starting to get sensitive about that.

           16      Q.    Sorry to keep bringing it up, but we

           17  appreciate your efforts.

           18                 MS. HERR-CARDILLO:  That's all I have.

           19                 CHAIRMAN NOBLE:  Thank you.  We'll take

           20  a break now, 15 minutes.

           21                 (A recess was taken from 3:56 p.m. to

           22  4:11 p.m.)

           23                 CHAIRMAN NOBLE:  Mr. McGinnis, are we

           24  ready?

           25                 MR. MCGINNIS:  I think we're ready, yes.
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            1                 CHAIRMAN NOBLE:  Okay.  Are we on,

            2  Mr. Mehnert?

            3                 DIRECTOR MEHNERT:  (Nodded.)

            4                 CHAIRMAN NOBLE:  Then let us begin.

            5                 MR. MCGINNIS:  Moving on to the other

            6  side of the case, this is Dr. Littlefield, who is our

            7  first witness.

            8                 THE WITNESS:  Mr. Chairman,

            9  Commissioners.

           10

           11              DOUGLAS R. LITTLEFIELD, Ph.D.,

           12  called as a witness on behalf of the Salt River Project

           13  Agricultural Improvement and Power District and Salt

           14  River Valley Water Users' Association, was examined and

           15  testified as follows:

           16

           17                    DIRECT EXAMINATION

           18  BY MR. MCGINNIS:

           19      Q.    Dr. Littlefield, could you tell us your full

           20  name, please?

           21      A.    My name is Douglas Robert Littlefield.

           22      Q.    And you've testified before this Commission

           23  on several occasions; is that right?

           24      A.    Several times on several rivers.

           25      Q.    Did you submit a report on the Verde River
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            1  entitled Revised and Updated Report:  Assessment of the

            2  Navigability of the Verde River Prior to and on the

            3  Date of Arizona's Statehood, February 14, 1912?

            4      A.    Yes, I did.

            5      Q.    And it's your understanding that was marked

            6  as Exhibit X002?

            7      A.    I don't know what the exhibit number is.

            8      Q.    On Page -- do you have that report in front

            9  of you?

           10      A.    Yes, I do.

           11      Q.    Would you turn to Page 143, the appendix of

           12  that report?

           13            Does that appendix show your vitae or

           14  curriculum vitae or resumé?

           15      A.    Yes, it does.

           16      Q.    Could you give us a little bit about your

           17  background?

           18      A.    I have a Ph.D. in American history from the

           19  University of California at Los Angeles.  The emphasis

           20  of that degree was on the history of the American West,

           21  particularly in relation to rivers and environmental

           22  history.

           23            I've been doing this kind of historical

           24  consulting work on environmental matters for over

           25  30 years now, particularly in relation to western
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            1  rivers, navigability, and water rights.

            2            My clients have included multiple States'

            3  Attorneys General, the Department of Justice, the

            4  Bureau of Reclamation, different States' water

            5  agencies, irrigation districts, cities, law firms, and

            6  landowners' organizations and others.

            7      Q.    You said you've testified in other

            8  navigability cases.  What Arizona navigability cases

            9  have you testified on?

           10      A.    Arizona?

           11      Q.    Yes.

           12      A.    The Gila and the upper and lower Salt, in

           13  addition to the Verde, in these proceedings at ANSAC.

           14            Oh, and, also, I can't remember the name of

           15  the court case, but it was a Maricopa County Flood

           16  Control District case; and I did not testify in court

           17  in that, although I was deposed.

           18      Q.    How about in other states; have you testified

           19  in other navigability cases in other states?

           20      A.    I've testified for 11 days on the issue of

           21  whether the Kern River in California was navigable at

           22  the time of California's statehood in 1850.  And I have

           23  provided expert reports, but not testified, on other

           24  rivers in the American West, which are at this point

           25  confidential.
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            1      Q.    And are you an attorney?

            2      A.    No, I am not an attorney, and I don't plan to

            3  give any legal opinions in these proceedings.

            4      Q.    Are you a hydrologist?

            5      A.    I'm not a hydrologist.  I don't plan to give

            6  any hydrological conclusions in these proceedings.

            7      Q.    What is your professional background and

            8  training; what are you?

            9      A.    I'm a professional historian, and as such, I

           10  intend to give an objective historical account of what

           11  the Verde River was like on or before the time of

           12  Arizona's statehood in 1912; and this is as was seen by

           13  hundreds of historical parties, in effect conveying the

           14  information about their perceptions almost as if they

           15  were testifying in front of this proceeding as

           16  witnesses.

           17      Q.    Okay, we have up on the screen here a

           18  PowerPoint presentation.  It says "Assessment of the

           19  Verde River's Navigability on or before the Date of

           20  Arizona's Statehood, February 14, 1912, by Douglas R.

           21  Littlefield, Ph.D."

           22            Is that a PowerPoint presentation you

           23  prepared for your testimony today?

           24      A.    Yes, and the date that's on it is October

           25  2014 because originally that's when I was going to be
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            1  presenting this presentation.

            2      Q.    And this is, for the record, my

            3  understanding, is Exhibit X024.

            4            Is there anything else you would like to say

            5  about Slide 1 before we move on to the next slide?

            6      A.    Well, in terms of my background, I've

            7  provided expert witness testimony and reports and

            8  affidavits or depositions in five original jurisdiction

            9  cases before the U.S. Supreme Court.  And I've also

           10  testified in front of a committee of the Arizona

           11  Legislature in relation to navigability.  And I have

           12  testified and provide consulting services for many

           13  rivers, about many rivers, throughout the American

           14  West, in addition to the Potomac River on the East

           15  Coast.

           16      Q.    All right, so move on to Slide 2.

           17            Slide 2 says Previous Reports and Need For

           18  Revision.

           19            First of all, let me ask you, are you going

           20  to cover everything in this PowerPoint that's in your

           21  report that's X02?

           22      A.    No.  I think that would be unnecessarily

           23  time-consuming and very redundant.  I intend to provide

           24  some examples of what the bigger report includes,

           25  though.
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            1      Q.    And some of what's in your report, or even

            2  the PowerPoint, on the Verde is somewhat redundant of

            3  what you already talked to the Commission about back on

            4  the Gila; is that right?

            5      A.    That's correct.

            6      Q.    And we're going to try to go through that

            7  rather quickly.  Is that okay with you?

            8      A.    That's fine.  My understanding for the need

            9  of reincorporating it is basically so that these

           10  proceedings stand alone on each river.

           11      Q.    And your report on the Verde says "Revised

           12  and Updated Report."  Did you do a prior report to the

           13  Commission on the Verde River back in the early 2000

           14  time frame?

           15      A.    I did two prior reports, one in 1997 and one

           16  in 2005.

           17      Q.    Okay.  And the revisions that happened for

           18  this 2014 report, what was the reason for that?

           19      A.    The main reason for it -- none of the

           20  conclusions changed, but the main reason is that since

           21  the 2005 report there have become a lot more sources

           22  for historical newspapers online that can be

           23  keyword-searched.

           24            Prior to that, prior to the previous report,

           25  the most -- the best way that you could use historical
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            1  newspapers was simply scrolling through endless

            2  microfilm and hoping to spot a particular useful

            3  article.

            4            But now that there are a lot of historical

            5  newspapers online, you can keyword search, for example,

            6  for Verde River, and you get to see the actual article

            7  the way it was printed in the historical paper; and

            8  then if it looks useful, you can download it and

            9  analyze it and abstract it and so forth.  And the --

           10      Q.    Go ahead.

           11      A.    The other principal reason for revising the

           12  report was that there are a lot more historical

           13  photographs also available online, and maps for that

           14  matter.  And even if the maps themselves and photos are

           15  not online, there are a lot more online sources that

           16  list the contents of various archives' holdings about

           17  maps and photographs.

           18            So I was able to supplement the 2005 report

           19  with, primarily, additional historical newspapers and

           20  historical maps and photos.

           21      Q.    Were there also a couple of court decisions

           22  that came out in the interim between your 2005 report

           23  and your 2014 report that you took into consideration?

           24      A.    There was the Montana PPL case just recently,

           25  and I forgot what the other one was.
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            1      Q.    Is that what we refer to as the Winkleman

            2  case, the State versus ANSAC case?

            3      A.    Oh, yes.

            4      Q.    Is that something you considered?

            5      A.    Yes.  That provided that the determination of

            6  navigability needed to be considered in light of the

            7  natural and ordinary condition prior to the time of

            8  statehood.

            9      Q.    Is there anything else there on Slide 2 that

           10  you want to talk about?

           11      A.    No, that's it.

           12      Q.    Let's move on to Slide 3.

           13            Does the next portion of your presentation

           14  discuss some background issues?

           15      A.    It discusses background about navigability

           16  and rivers in general and why title to the bed of a

           17  river at the time of statehood is important.

           18      Q.    Okay.  Let's go on to Slide 4 then.

           19            Slide 4 is titled Navigability and the Equal

           20  Footing Doctrine.  Can you explain your basic

           21  understanding of the Equal Footing Doctrine?

           22      A.    My understanding is that the legal concept

           23  that States own the beds of navigable waterways within

           24  their borders stems originally from English common law.

           25            Over a long period of time in England, the
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            1  law had evolved to establish that the King was the

            2  owner of navigable bodies of water, and this was

            3  essentially to protect access for his subjects to those

            4  bodies of water.  This meant, for example, you couldn't

            5  build a mill dam on a navigable river because it would

            6  interrupt trade, which would be beneficial not only to

            7  the individuals carrying on the trade on the river, but

            8  it was also beneficial to the King to have a productive

            9  economy.

           10            And, therefore, when the American colonies

           11  became independent in 1776, they took over the rights

           12  and responsibilities of the King of England, and this

           13  meant that the colonies became the owners of navigable

           14  waterways within their borders.

           15            The Equal Footing Doctrine says that when new

           16  states join the union, they join on the same or equal

           17  footing to the original 13, and that means that when

           18  new states joined the union, they also became the

           19  owners of navigable waterways at the time of statehood;

           20  and for Arizona this meant February 14th, 1912.

           21      Q.    So did you conduct historical research to

           22  address the Verde River in its ordinary and natural

           23  condition as of February 14, 1912?

           24      A.    And prior to.

           25      Q.    Is that what's presented in your report and
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            1  in this PowerPoint presentation?

            2      A.    That's correct.

            3      Q.    Anything else on Slide 4?

            4      A.    No.

            5      Q.    Okay.  Go on to Slide 5 then.  Sorry.

            6            Slide 5 lists research locations.  Can you

            7  first tell us what's the difference between a primary

            8  source and a secondary source?

            9      A.    Primary sources are sources such as

           10  documents, reports, letters, maps that were created

           11  close in time and/or geography to a particular event.

           12  They tend to be more accurate than secondary sources in

           13  describing the event because of that proximity.

           14            Secondary sources are books or articles that

           15  are frequently summarized about from other books or

           16  articles that have relied on primary sources.

           17            Secondary sources can be accurate, but

           18  because they are not necessarily close in time or

           19  proximity to an event, they are more subject to

           20  possible error; and that's why professional historians

           21  utilize mostly primary source in their work,

           22  professional and scholarly.  And that's essentially

           23  what I've tried to do with this particular report and

           24  PowerPoint.

           25      Q.    Do professional historians sometimes rely on
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            1  secondary sources if that's the best information they

            2  have?

            3      A.    Yes, they do.

            4      Q.    Are the sources that you used in your work

            5  footnoted in your report that's Exhibit X002?

            6      A.    Yes, everything that is discussed in my

            7  report is footnoted.  And the purpose of the

            8  footnoting, as with other professional and scholarly

            9  historians, is to verify accuracy for other parties who

           10  may want to go check on those documents; or, possibly,

           11  if someone wants to begin additional research on a

           12  particular topic, they know where to go find the source

           13  of a particular statement.

           14      Q.    Does Slide 5 list some of the locations of

           15  which you researched historical documents?

           16      A.    Yes.  These are all sources that I utilized

           17  to obtain the largest collection I could of primary

           18  source documents.

           19            That would be Arizona State University

           20  Special Collections in Phoenix, Arizona State Archives

           21  in Phoenix, Arizona Historical Foundation in Phoenix,

           22  which, by the way, doesn't exist anymore.  It's been

           23  absorbed by other archives.  The University of Arizona

           24  Special Collections in Tucson, Arizona Historical

           25  Society in Tucson and Phoenix.  The Yuma branch was
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            1  closed when I was here doing the work.

            2            Water Resources Center Archives, which used

            3  to be at the University of California at Berkeley, but

            4  is now at the University of California at Riverside.

            5  Even though it's a California institution, it has one

            6  of the largest collections of archival material on

            7  rivers throughout the West.

            8            The Bancroft Library at the University of

            9  California, which houses a large collection of primary

           10  source documents about the West; Bureau of Land

           11  Management here in Phoenix; the U.S. National Archives

           12  in Washington, D.C.; the National Archives branch in

           13  Denver, which houses Bureau of Reclamation records; the

           14  Arizona State Land Department here in Phoenix; the Salt

           15  River Project archives in Phoenix; the Sharlot Hall

           16  Museum and Research Library in Prescott; and, as I

           17  indicated earlier, many online newspaper and historical

           18  photograph collections.

           19      Q.    Did you personally or someone acting under

           20  your direction actually go to all these different

           21  places?

           22      A.    I personally went, sometimes with a research

           23  assistant and sometimes not.  I did all of the research

           24  in these sources.

           25      Q.    Anything else?
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            1      A.    Oh, let me qualify that.  With the exception

            2  of homestead patent files, which I had the information

            3  about, and then I contacted a colleague in Washington,

            4  D.C., who then copied them for me and sent them to me.

            5      Q.    So you looked at all the documents for the

            6  homestead patent files.  You just didn't actually go

            7  and pull them out of the records?

            8      A.    Correct.

            9      Q.    Anything else to say on Slide 5?

           10      A.    Let's see.  No, that's it.

           11      Q.    Let's go to Slide 6.  This one is titled

           12  Published Research Sources.  Can you tell us what

           13  published sources you reviewed and considered?

           14      A.    Well, in addition to a lot of unpublished

           15  archival material, primary source material, there are

           16  also a lot of published primary source material,

           17  primarily in government agency records, and these are

           18  sources that I searched or one of my research

           19  assistants searched and copied reports from the U.S.

           20  Geological Survey.  Those are Water Supply Papers and

           21  Annual Reports and other studies; Bureau of

           22  Reclamation; the Department of Indian Affairs; the

           23  General Land Office, which is today the Bureau of Land

           24  Management; various congressional materials, including

           25  the Congressional Record and Congressional Reports;
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            1  Arizona Territorial Legislation; and many other, in

            2  addition to these primary source, many other secondary

            3  published sources.

            4      Q.    Okay.  Does that cover everything on Slide 6?

            5      A.    Yes.

            6      Q.    Okay, Slide 7 says Research and Writing

            7  Methodology.  Can you explain to the Commission your

            8  approach in undertaking this project?

            9      A.    Well, with thousands of pages of historical

           10  records available, the most relevant of those records

           11  were abstracted into a special document database, which

           12  can be sorted by date or subject matter or keyword.

           13            And once I had several hundred of these

           14  documents in my database, then I did some test sorting

           15  to see how organization would run.  And then once I

           16  determined the best way to sort the database, I then

           17  dropped all of the abstracts of those documents right

           18  into a word processing program, which essentially

           19  provided a rough draft of the report.  I still had to

           20  add transition sentences and that kind of thing, but at

           21  least all of the material was presented in a logical

           22  manner and didn't have to be retyped.

           23      Q.    And then was this PowerPoint presentation

           24  taken from your report?

           25      A.    Yes, it was.
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            1      Q.    Does that cover everything on Slide 7?

            2      A.    Yes.

            3      Q.    Okay.  Slide 8 says U.S. General Land Office

            4  Surveys.  Does the next section of your materials

            5  relate to federal land surveys?

            6      A.    Yes.  A lot of the detail about how federal

            7  surveys of the West were done came from C. Albert

            8  White's book entitled A History of the Rectangular

            9  Survey System, which was published by the U.S.

           10  government in 1983 to explain federal surveying and how

           11  that work had evolved over time.

           12            White's book prints verbatim actual

           13  instructions to surveyors and manuals that came out.

           14  So his book is essentially a primary source, but with

           15  additional historical interpretation provided by

           16  Mr. White.

           17      Q.    Is that a book that you've used as a source

           18  on other navigability work you've done?

           19      A.    Many, many times.  It's pretty much

           20  essential.  Fortunately, it's available online now, so

           21  if parties want to download it and read it for their

           22  own purposes or other research, it's a lot easier than

           23  when I originally got it.

           24      Q.    Okay.  Anything else on Slide 8?

           25      A.    No.
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            1      Q.    Slide 9 says U.S. General Land Office Survey

            2  Field Notes and Plats.

            3            I guess my first question is are land survey

            4  records important sources for Verde River navigability

            5  analysis?

            6      A.    My understanding is that land records and

            7  survey plats and field notes are important, but not

            8  necessarily, to use a legal term, probative.  But they

            9  can be quite, I guess, illustrative of what a

           10  particular watercourse was like.

           11            They were done partly for the following

           12  reasons:  One was to prepare the public domain,

           13  primarily in the West, for an orderly settlement

           14  pattern; and, secondly, was to record the

           15  characteristics of the public domain.

           16      Q.    Go ahead.

           17      A.    In essence, to provide the U.S. government

           18  with detailed information about what it had acquired

           19  when it had acquired the western territories, either

           20  from France in the Louisiana purchase or from Spain at

           21  the end of the Mexican-American War.

           22      Q.    And you said you thought they were

           23  illustrative and not probative.  I just want to make

           24  sure I understand that.

           25            You believe they're important information for
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            1  the fact-finder to consider, but they don't necessarily

            2  determine the answer on their own, is that what you're

            3  saying?

            4      A.    That's exactly what I'm saying.

            5      Q.    And you talked a little bit about why the

            6  surveys are performed.  Can you tell us a little bit

            7  more about that?

            8      A.    Well, I just mentioned two reasons.  One was

            9  to prepare the public domain for orderly settlement by

           10  providing a detailed means of establishing boundaries,

           11  so when homesteaders selected their parcels, they would

           12  have a precise legal description of their property; and

           13  then the other was to provide the U.S. government with

           14  information about what it held on lands that were still

           15  within the public domain.

           16      Q.    What were the surveyors told to do?

           17      A.    Well, there were a number of different

           18  manuals that began in 1851 that the U.S. government

           19  published.  Prior to 1851 federal surveyors were given

           20  individual letters of instructions covering certain --

           21  the areas they were going to survey.

           22            But beginning in 1851, because there was a

           23  lot of settlement taking place, primarily in Oregon and

           24  in California, the government thought it made more

           25  sense to publish a manual of instructions, rather than
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            1  having to send out hundreds of individual letters to

            2  surveyors.

            3            There were -- the 1851 manual was the first

            4  manual, and it's in White's book, as are these other

            5  manuals.  And there were six manuals in total that were

            6  issued that governed surveying prior to Arizona's

            7  statehood in 1912.  So there were seven total; 1851,

            8  1855, 1864, 1881, 1890, 1894, and 1902.

            9            The surveyors -- do you want me to keep

           10  going?

           11      Q.    Yeah.  You're still talking about the

           12  manuals, right?

           13      A.    The manuals and what they were supposed to

           14  do.

           15      Q.    Okay.  That was my question.

           16      A.    Okay.  The surveyors were instructed that

           17  they were to record the details of what they

           18  encountered as they ran township, range, and section

           19  lines.

           20            For example, if they crossed a road or a

           21  trail or a ravine or an irrigation ditch or a river or

           22  a stream, they were to record, as they ran straight on

           23  a line, precisely where they encountered that

           24  particular feature of the land.

           25            And with regard to waterways, the surveyors
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            1  were told specifically to meander all navigable bodies

            2  of water.  Now, by meander, it essentially meant to use

            3  degree bearings to follow the sinuosities of the body

            4  of water.  But that was for navigable bodies of water.

            5  And, in fact, surveyors had been told by federal law

            6  since 1796 that they had to meander navigable bodies of

            7  water.

            8            One thing I want to point out is that the

            9  manuals gradually expanded the types of watercourses

           10  over the years, from one manual to another, to show

           11  that the meanders were to be done not only of all

           12  navigable bodies of water, but also major nonnavigable

           13  bodies of water and rivers that formed the boundaries

           14  for federal reservations or that were exceptionally

           15  large in width.  The big test was 3 chains or more.

           16      Q.    And did that change occur over time?

           17      A.    Gradually it added more and more streams that

           18  were to be meandered, but the bottom line was that

           19  anything that was navigable always had to be meandered.

           20      Q.    Okay.

           21      A.    It's also important to understand that these

           22  surveys were what was known as transect surveys,

           23  meaning that they're only accurate where the surveyor's

           24  survey line intersected an item, such as a road or a

           25  river or a ditch or on line.  And by on line, not
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            1  today's online, but as the line was being run by the

            2  surveyor where they ran into it.

            3            So these transect surveys are not accurate

            4  for the areas in between where the lines -- where there

            5  aren't lines.

            6            Surveyors did sometimes note things that were

            7  away from the line, such as a house or a field, but

            8  they were not required to do so, and sometimes they did

            9  not.  Sometimes they were prevented from doing so,

           10  either because of the need for haste or because of poor

           11  weather or because, for example, there might have been

           12  a hill that would obstruct the view of something that

           13  was not on line.

           14            And so when they did note these things, they

           15  were simply eyeballing where they were if they did not

           16  hit them directly on line.  So any farm field that lay

           17  away from a survey line or any portion of it outside

           18  the line is not accurate in terms of size.

           19            And I can give you a personal example about

           20  where I learned this information.  When I was -- if you

           21  want me to.

           22      Q.    Yeah.  Let me just stop a second, though.

           23            You heard Mr. Hjalmarson -- you were in the

           24  room this morning when Mr. Hjalmarson testified, right?

           25      A.    Yes.
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            1      Q.    And did you hear him talk about situations

            2  that he had seen where the interior of the surveys, in

            3  terms of about where a house was or something like

            4  that, would have been -- actually was accurate; did you

            5  hear that?

            6      A.    Well, that may have been true, but since

            7  other surveyors weren't necessarily required to do that

            8  and there is nothing that required surveyors to

            9  actually -- for example, if a house was 10 chains away

           10  from the survey line, there was nothing that required

           11  the surveyor to actually go out and measure out to the

           12  house.

           13      Q.    So your opinion is not that everything inside

           14  the survey, interior of the survey, is inaccurate; it's

           15  just that they weren't required to be accurate, is that

           16  what you're saying?

           17      A.    Except where the lines were.  And I can give

           18  you a personal example.

           19      Q.    Yeah, give us your personal example.

           20      A.    When I was doing my navigability work on the

           21  Kern River, one of the things I always try and do is

           22  actually go out and look at a particular area that I'm

           23  doing historical work on.  And so I went out to a

           24  portion of the river that was involved in this

           25  particular case, and I brought along a large printout
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            1  of the General Land Office survey plat from

            2  1860-something for that portion of the Kern River, and

            3  I also brought along the most recent U.S. Geological

            4  Survey topographic map.  And because I was on a dirt

            5  road and that road was on the topographic map, I could

            6  ascertain pretty clearly where my car was located.

            7            And when I got to a particular place, I got

            8  out of the car and I went and looked at the Kern River

            9  as it was shown on the current topo map and as it was

           10  also shown on the General Land Office survey plat.  And

           11  the survey plat showed, in essence, that the river ran

           12  through a gigantic hill that was right where I was --

           13  very close to where I was standing.

           14            And so I -- and as I could clearly see with

           15  my own eyes, as well as from the topo map, there was no

           16  way that that river went through that hillside, even

           17  historically.  So the only conclusion that I could come

           18  up with was that somebody had made an error.

           19            So the next time I went to the Historical

           20  Office of the Bureau of Land Management to get more

           21  topos, I asked them why was this obvious discrepancy.

           22  And their explanation was essentially what I've

           23  provided here; that the surveyor who had done the field

           24  notes for that particular area had not drawn the map

           25  when he was actually out there; that he actually took
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            1  the field notes back to his office, recorded the

            2  details of where the survey lines went accurately for

            3  where those lines were, and then basically from memory

            4  inserted where the river was, which is why the mistaken

            5  location for the river.

            6      Q.    Did you recall Mr. Hjalmarson earlier today

            7  talking about some drafts, that the surveyors would do

            8  drafts of the maps, along with the notes, and then go

            9  back to the office and do a more formalized map?

           10      A.    Yes, I heard that.

           11      Q.    Have you ever seen that happen?

           12      A.    I have used U.S. General Land Office survey

           13  plats and notes in California, Arizona, New Mexico,

           14  Kansas, Oklahoma, Montana, Idaho.  I think that's it.

           15  And regardless of which branch of the Bureau of Land

           16  Management I have gone to or any of the related federal

           17  archives, I have never seen a draft of a GLO survey

           18  plat.  I have only seen the finished products, which,

           19  as the person Bureau of Land Management explained to

           20  me, was that the maps were done after the field notes,

           21  once the notes were completed in the field and taken

           22  back to the office.

           23      Q.    Okay.  So if somebody did a draft in the

           24  field, all of them got torn up before they ever got to

           25  the files you looked at?
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            1      A.    And there would be literally tens of

            2  thousands of them, and I have never seen even one

            3  anywhere.

            4      Q.    Have we covered everything on Slide 9?

            5      A.    Yes.

            6      Q.    Okay.  Slide 10 looks like it's sort of a

            7  continuation of Slide 9.

            8            Did you examine all of the survey documents

            9  on the Verde?

           10      A.    I examined the notes and the plats for the

           11  entire Verde River, from its headwaters near Paulden,

           12  Arizona to the Verde's confluence with the Salt River,

           13  except for those surveys that were done long after

           14  statehood, and there were a couple that I think were

           15  from the 1950s.

           16            Most of the plats were dated well before

           17  statehood, but, as I said, there were a couple that

           18  were poststatehood.

           19            And there were at least eight federal

           20  surveyors who mapped the Verde between -- prior to

           21  1912, and while those surveys were done under the

           22  instructions of different survey manuals at different

           23  times of years and in different months, not one of the

           24  surveyors recorded information about the Verde River

           25  that would have been consistent with a determination of
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            1  navigability.

            2      Q.    Anything else on Slide 10?

            3      A.    No.

            4      Q.    Now, at the bottom of Slide 10, it says "Some

            5  sample survey plats follow."  Is Slide 11 a sample

            6  survey plat?

            7      A.    Yes.  I thought it was -- as I said earlier,

            8  it would be redundant to go through every single one of

            9  the plats.  The details of those are in my report.  But

           10  I selected a few here, largely for illustration

           11  purposes.

           12      Q.    Okay.  On Slide 11 it refers to township 2

           13  north, 7 east.  Do you know what portion of the Verde

           14  that deals with?

           15      A.    This is the most downstream portion of the

           16  Verde where it meets the Salt River in the northern

           17  part of Section 5, township 2 north, range 7 east.

           18      Q.    Okay.  Are there -- are the meanders shown on

           19  this plat?

           20      A.    Oh, there are meanders that are shown here,

           21  but these were not done as a result of Farmer's

           22  determination that the Verde River was navigable.  He

           23  was using the meanders -- he was doing the surveys

           24  under the 1890.  Let's see.  Let me check the date

           25  here.
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            1      Q.    This is Farmer.  When you talk about Farmer,

            2  you're talking about Farmer who was the surveyor?

            3      A.    Yeah, it's not a farmer.  It's R.A. Farmer.

            4      Q.    Okay.

            5      A.    His meanders were consistent with the

            6  instructions of the 1890 survey manual, as that had

            7  been continued in 1894 and in the 1902 manuals; that,

            8  quote, Both banks of navigable rivers, as well as of

            9  all rivers not embraced in the class denominated as

           10  navigable, the right angle width of which is 3 chains

           11  and upwards, will be meandered on both banks by

           12  taking the general courses and distance of their

           13  sinuosities, and the same are to be entered in the

           14  field book.

           15            And his field notes and his plat clearly

           16  demonstrate that the Verde River was more than

           17  3 chains.  One chain, by the way, is 66 feet.  And the

           18  stream thus met the criteria for meandering

           19  nonnavigable bodies of water.

           20            And this not only is just a separate

           21  determination, but it's also backed up by what the

           22  surveyors further up the river did in other townships.

           23      Q.    And how is that so?

           24      A.    Well, some of the other examples will show

           25  that.
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            1      Q.    Okay.  Anything else on Slide 11?

            2      A.    No.

            3      Q.    Okay.  Slide 12.  What does this show?

            4      A.    This is the General Land Office survey plat

            5  for township 13 north, range 5 east, which was approved

            6  in 1874.  Let's see.  Part of this township -- this is

            7  near present-day Camp Verde, and part of this township,

            8  including the portion of Camp Verde Military

            9  Reservation, which today is the Fort Verde State

           10  Historic Park, were surveyed originally in 1873 by

           11  C. Burton Foster.  And four years later Foster also

           12  carried out subdivision surveys of parts of

           13  townships 14 and 15 north, range 4 east and

           14  townships 15 and 16 north, range 3 east; other areas of

           15  significant settlement in the Verde Valley.

           16            Because Foster's treatment and descriptions

           17  of the Verde River were comparable in all these

           18  surveys, I'm only going to talk about township 13

           19  north, range 5 east in this particular discussion.

           20      Q.    Okay.  What did he do in -- the surveyor do

           21  in this township?

           22      A.    All right.  He did his survey between

           23  December 2nd and 6th, 1873, and he did the subdivision

           24  lines of township 13 north, range 5 east; but he

           25  undertook no meanders of the Verde River.
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            1            And his failure to establish meander corners

            2  and to not meander the stream was consistent with the

            3  instructions set forth in the 1864 surveying manual;

            4  that only navigable bodies of water were to be

            5  meandered on both banks.  And, in general, his

            6  commentary when he encountered the stream was limited

            7  to a statement that it was about one chain wide and it

            8  had a gentle current and a sandy bottom.

            9      Q.    Okay.  Does that cover everything on

           10  Slide 12?

           11      A.    Yes.

           12      Q.    Okay.  Slide 13 is another sample plat,

           13  right?

           14      A.    Yes.  This is --

           15      Q.    What township does this deal with?

           16      A.    Well, this is several of them.  This is the

           17  U.S. General Land Office survey plat of the Camp Verde

           18  Military Reservation, townships 13 and 14 north,

           19  range 5 east and township 4 north, range 4 east, which

           20  was approved in 1893.  And this was surveyed by Daniel

           21  Drummond between the end of December 1892 and early

           22  January 1893.

           23      Q.    And which manual were these gentlemen working

           24  under?  Do you know?

           25      A.    Well, Drummond -- part of this had already
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            1  been surveyed originally by C. Burton Foster in 1873,

            2  but Drummond's survey was conducted under the

            3  directions of the 1890 federal surveyors' manual

            4  directing surveyors to meander navigable bodies of

            5  water, as well as streams over 3 chains wide that were

            6  not navigable.

            7      Q.    Okay.  So were there meandered corners done

            8  on this particular plat?

            9      A.    Well, under the directions for nonnavigable

           10  bodies of water over 3 chains, Drummond clearly

           11  established meander corners at each intersection with

           12  the Verde, and he noted in most cases that the stream

           13  was considerably wider than 3 chains.

           14            And, in addition, the conclusion that

           15  Drummond's meanders were due to the 1890 instructions

           16  directing nonnavigable streams over 3 chains wide to

           17  be meandered, and not due to navigability, is

           18  indicated by the fact that, as it's shown on the

           19  previous slide, C. Burton Foster had surveyed some of

           20  the same area two decades earlier and had determined

           21  that the Verde was not navigable, at least based on his

           22  field notes.

           23      Q.    Okay.  Anything else on Slide 13?

           24      A.    No.

           25      Q.    Is Slide 14 another sample survey plat?
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            1      A.    Yes.  This one is a sample survey plat of

            2  township 17 north, range 3 east, approved in 1909, and

            3  this was done by a surveyor by the name of Jesse B.

            4  Wright.  This is the area on the Verde River just

            5  upstream from the area that C. Burton Foster had

            6  surveyed earlier.

            7      Q.    Okay.  Were there meanders done on this plat?

            8      A.    This particular plat was surveyed under the

            9  directions of the 1902 surveyor manual, which

           10  instructed surveyors to meander navigable bodies of

           11  water, as well as nonnavigable ones that were more than

           12  3 chains wide; but Wright did not make any meanders of

           13  the Verde in this township, indicating both that he did

           14  not think the river was navigable and, also, that the

           15  stream was not over 3 chains wide.

           16      Q.    Okay.  Anything else you want to say about

           17  this plat?

           18      A.    No.

           19      Q.    Slide 20, is that another sample survey plat?

           20      A.    Aren't we on Slide 15?

           21      Q.    I'm sorry, Slide 15.  Wishful thinking.

           22            Slide 15.

           23      A.    This is the General Land Office 1902

           24  subdivision survey of township 18 north, range 2 east,

           25  which was approved in 1903.
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            1            Going upstream, I skipped a township because

            2  that township wasn't surveyed until 1956.

            3            This township, the one that's on the screen,

            4  was surveyed by James B. Girand, G-I-R-A-N-D, in the

            5  summer of 1902.  The Verde River flowed through the

            6  southwest corner and crossed on just the line between

            7  Sections 30 and thirty -- 31 and 32 before it exited on

            8  the western edge of the township.

            9            When Girand encountered the Verde River on

           10  this line, his field notes suggested that his

           11  assessment of the stream was that it was nonnavigable,

           12  because he didn't establish any meander corners on

           13  any -- he actually had to improvise in order to guess

           14  the width of the stream, which he thought was 80 links,

           15  which is four-fifths of a chain wide.

           16      Q.    Four-fifths of 66 feet?

           17      A.    Right.

           18      Q.    Anything else on Slide 15?

           19      A.    Well, it's impossible to know whether he

           20  was using the new 1902 manual, which had just come out

           21  on January 1st of 1902, or the previous 1894 manual.

           22  But in either case he would have been required to

           23  establish meander corners for navigable bodies of

           24  water, as well nonnavigable streams over 3 chains.

           25  and so, therefore, his failure to establish meander
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            1  corners indicated that he believed the stream to

            2  be nonnavigable and that it was less than 3 chains

            3  wide.

            4            I might point out one other thing on this

            5  map.  A lot of the more later meanders, you see on the

            6  right-hand side you can see a lot of small boxes, and

            7  the print doesn't show up very well, but it says

            8  "Meanders of," and this is where the surveyor, federal

            9  surveyor, would have entered the degree bearings and

           10  distances if he had meandered any body of water.  And,

           11  as you can see, there's nothing listed there, and there

           12  are no meander data in his field notes either.

           13      Q.    Okay.  Is that all on Slide 15?

           14      A.    Yes.

           15      Q.    Okay.  Slide 16 is entitled Conclusions About

           16  Federal Surveys.  Does this slide set forth your

           17  general conclusions about surveys on the Verde and

           18  their implications for navigability?

           19      A.    Yes.

           20      Q.    Can you tell us what those are?

           21      A.    Most federal surveyors along the Verde River

           22  did not meander the stream, thus indicating a lack of

           23  navigability in their viewpoints.

           24            In those few instances where the surveyors

           25  did meander the Verde, all of those instances are


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1474


            1  attributable to instructions in different surveying

            2  manuals for meanders of nonnavigable bodies of water

            3  under certain special circumstances.

            4            Thus, there were eight different federal

            5  surveyors, who were specifically charged with recording

            6  navigable bodies of water, and who undertook surveys

            7  along the Verde in different years, that indicated that

            8  the Verde River, in their view, was not navigable.

            9      Q.    Okay.  Is that all you have to say about the

           10  surveys today?

           11      A.    Yes.

           12      Q.    Okay.  Slide 17 is the beginning of the

           13  discussion of federal patents; is that correct?

           14      A.    Yes.

           15      Q.    Are patents another group of documents that

           16  you reviewed?

           17      A.    Yes.  Historical records that shed a lot of

           18  light on navigability or nonnavigability are records

           19  relating to federal and state homestead patents, and

           20  the following slides all address this group of records.

           21            A little background on homesteading is useful

           22  to understand this.

           23      Q.    Yeah, what did somebody have to do to get a

           24  patent?

           25      A.    There were different types of land patents
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            1  issued by the Federal Government, the most common of

            2  which was the Homestead Act of 1862.

            3            That process, to summarize it generally, was

            4  that if a person wanted to obtain land from the public

            5  domain, they would go to a Land Office and they would

            6  say "I want this particular parcel of property."  And

            7  because the surveys had already spelled out, in many

            8  cases, what the sections and townships and ranges were,

            9  they could provide a legal description.

           10            If no one else was claiming that land, then

           11  the law said you had to go back out to the land and

           12  live on it, typically for a couple of years; and during

           13  that time you had to make improvements to it, such as

           14  building a home or a barn or fences or other things, as

           15  well as farming the property.

           16            The Homestead Act provided you could get up

           17  to 160 acres of land, unless you were married, in which

           18  case it was 320.  And once you lived on the land and

           19  made the improvements, you would go back to the Land

           20  Office at the end of that two-year period, and you

           21  needed to fill out an affidavit, which was swearing

           22  that you had done the improvements and listing what

           23  those improvements were.  You also had to bring at

           24  least two witnesses with you, who swore to similar

           25  affidavits saying Farmer Jones has done the following


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                         VERDE RIVER     VOLUME 6     02/18/2015
                                                                      1476


            1  improvements, and so on and so forth.

            2            Assuming that the official at the Land Office

            3  agreed that the law had been met, then the applicant

            4  would pay a small sum of money, and they would receive

            5  a patent, which basically was a deed.

            6            And all of the documents, such as the

            7  affidavits, the receipts for the payments, and if there

            8  was any dispute over a particular patent, all of those

            9  documents wound up in what was called a patent file,

           10  which was not the deed, but that's all of the related

           11  documents.

           12            And nearly all of the patent files are at the

           13  National Archives in Washington, D.C.

           14      Q.    Did you, in your work for this case, did you

           15  review all those patent files on the Verde?

           16      A.    We obtained all of the patent files that

           17  relate, that either overlay or touch the Verde River,

           18  to review all of those patent files, and there are over

           19  100 of them that in some way came -- that the Verde

           20  River came in contact with.

           21      Q.    And on subsequent pages of your PowerPoint,

           22  you have some maps relating to the patent files.  Can

           23  you tell us how those maps were prepared, while we're

           24  still on Slide 17?  Can you tell us how you went about

           25  doing the maps?
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            1      A.    Oh, yes.  Once we had the patent information,

            2  which the patents themselves, generally speaking, you

            3  don't get, because those were the deeds that were given

            4  to the homesteader; but the legal descriptions and the

            5  patent number and information are recorded in U.S.

            6  government records.  So I would get the actual patent

            7  information, and then I used historical maps, including

            8  the General Land Office survey plats, to determine

            9  whether a particular patent did, in fact, touch the

           10  Verde River.

           11            But I also wanted to be sure that because the

           12  General Land Office survey plats were done at different

           13  times of year, different years and so on, I wanted to

           14  be sure that there weren't possible channel changes

           15  that might have meant that a patent that appeared not

           16  to touch it on the General Land Office plat, might have

           17  touched it at a different time of year when another map

           18  was done.

           19            So I obtained U.S. Forest Service historical

           20  maps, as well as the historical USGS topo maps, and I

           21  worked with the cartographic office at the Salt River

           22  Project, and they used their GIS mapping system to

           23  overlay those three sets of maps onto a base map and

           24  then to overlay the homestead patents on top of those

           25  three sets of rivers, to show where any one of those
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            1  patents may have touched the river as it appeared on

            2  one of the historical maps.

            3      Q.    What types of information appear in the

            4  patent files that might be important to somebody who

            5  was trying to determine whether a watercourse was

            6  navigable in 1912 in its ordinary and natural

            7  condition?

            8      A.    Well, the most obvious ones that I ran

            9  across, not only in the Verde, but also in the Salt and

           10  on the Gila, is that a particular homestead person

           11  might have received 160 acres, and when he filled out

           12  his patent file, he might have said -- stating what he

           13  had done for improvements, he might have said, "Well, I

           14  farmed 120 acres, but I couldn't farm the other 40

           15  because it was in the bed of the river."

           16            Or, alternatively, he might say something

           17  like "The river channel changes so much where it

           18  crosses my property that I could not consistently farm

           19  this area" or "It wiped out my fence" or something like

           20  that.

           21            So there were actual statements about how

           22  these farmers interacted with the Verde River in their

           23  patent files.

           24      Q.    Okay.

           25      A.    And, in addition, the farmers knew that they
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            1  might have a piece of property with the bed of the

            2  river in it, and so did the officials at the General

            3  Land Office, because they were the ones recording the

            4  precise legal description of the property.

            5      Q.    Let's go on to Slide 18.

            6            Is this part of the maps that were prepared

            7  to show what patent overlay the Verde River?

            8      A.    Yes.  You can see the section of the Verde

            9  down here.  This is the entire river in this small

           10  inset.  The yellow block on the inset shows the area

           11  that's covered by this large white piece here, and the

           12  three different channels or versions of the Verde River

           13  you can see coming all the way down the Verde River

           14  here.  The orientation is skewed in order to make it

           15  fit on the map.  But the -- let's see.

           16            The light blue river, the lightest blue that

           17  you can see on here, is the river the way the Verde

           18  River appeared on the U.S. General Land Office survey

           19  plat in field notes.  The mid blue color came from

           20  historical Forest Service maps around 1912 or 1913.

           21  And the very dark blue that you see on there are the

           22  U.S. Geological Survey topographic maps as close to

           23  statehood as I could get.

           24      Q.    Okay.  And there's an exhibit number here on

           25  the top.  Does that relate to the old blowup maps you
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            1  used a couple times ago at the Commission?

            2      A.    Yes, long before PowerPoints.  The exhibit

            3  number on these slides were from the foam board big

            4  posters that I used in previous testimony.

            5      Q.    So does this exhibit show or this page of

            6  your PowerPoint show the location of the Verde River at

            7  different times?

            8      A.    Yes, and it also shows, significantly, you

            9  can see all of the land patents here, the black boxes

           10  with little numbers in them, that touch one or more of

           11  the versions of the Verde River.  And you can see there

           12  are quite a few of them up here in this upstream piece.

           13  So, clearly, some of these patents had the Verde River

           14  either flowing directly through it or at least touching

           15  it.

           16      Q.    And is this section you're looking at here on

           17  Slide 18, is that up somewhat near the headwaters, the

           18  upper end?

           19      A.    This is very close to the headwaters

           20  upstream.

           21      Q.    Let's go on to Slide 19.  Is this similar to

           22  Slide 18, just a different portion of the river?

           23      A.    This is the next downstream portion of the

           24  river.  You can see the yellow box on the inset is

           25  moved downstream.  And, again, there are fewer patents
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            1  in through here, but you can also see the changes in

            2  the Verde's channel.

            3            The different versions of the channel also

            4  may be, in part, due to different mapping techniques as

            5  well.  But, in any event, again, I wanted to be sure I

            6  got any of the patents that touched any version of the

            7  Verde based on mapping technique.

            8      Q.    And, again, was the reason, your reason in

            9  doing this particular analysis, was that to show the

           10  changes in the river channel location, or was it more

           11  designed to make sure you got all the patents?

           12      A.    Well, it was both, actually; to compare

           13  different historical maps, as well as to make sure the

           14  patents that touched any part of the river, that we

           15  obtained them.

           16      Q.    Okay.  Anything else you need to say about

           17  Slide 19?

           18      A.    No.

           19      Q.    Slide 20, is this a different portion of the

           20  river?

           21      A.    This is another portion, the portion just

           22  downstream from the previous one, and, again, the

           23  different versions of the Verde channel.  And here you

           24  can see that there are a lot more homestead patents

           25  that touched the Verde River, the black boxes with the
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            1  numbers in them.

            2            Now, this doesn't mean that there weren't

            3  patents out here off on the side too.  I was just

            4  obtaining the ones that touched or overlay the channel.

            5      Q.    Anything else on Slide 20?

            6      A.    No.

            7      Q.    Slide 21, is this another section of the

            8  river?

            9      A.    This is the next downstream portion, almost

           10  getting down to the last portion of the river before it

           11  joins the Salt River.  Again, the yellow box shows

           12  where the larger white map is located; and, again, you

           13  can see the different versions of the Verde channel and

           14  the various homestead patents that touched those

           15  versions.

           16      Q.    Okay.  Slide 22, is this the portion of the

           17  river getting closer down to the confluence?

           18      A.    Did that not change there?

           19      Q.    22.

           20      A.    There we go.

           21            Yes, this is the most downstream portion of

           22  the Verde before it joins the Salt River.  You can see

           23  it in the yellow box here.  And, again, you can see the

           24  different versions of the channel of the Verde and the

           25  many homestead patents that touched one or both of
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            1  those.

            2      Q.    And there you're looking at Slide 23, right?

            3      A.    Oh, am I?

            4      Q.    No, that's okay.

            5      A.    Okay.

            6      Q.    We sort of skipped over 22, but I don't think

            7  anybody's going to complain.  So 22 was essentially

            8  just a different part of the river?

            9      A.    Just the next stream up, next piece up.

           10      Q.    Slide 23 is the portion down by the

           11  confluence?

           12      A.    Yes.

           13      Q.    Slide 24 is captioned Desert Land Act.  Did

           14  you review the Desert Land Act of 1877 as part of your

           15  work on this?

           16      A.    Yes.  The Desert Land Act was a different

           17  type of homesteading law.  As the title implies, it was

           18  designed to encourage settlement of desert areas, and

           19  it made it easier for settlers to acquire a larger box

           20  of land because you needed more land to be productive

           21  in desert areas.

           22            For the Desert Land Act, you could get up to

           23  640 acres, instead of the 160 under the Homestead Act.

           24  But there's an important feature of this law that

           25  relates to navigability.  The law required that
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            1  claimants provide irrigation water to their lands, and

            2  it also provided that that water had to come from a

            3  than navigable stream.  In other words, you couldn't

            4  get a Desert Land Act patent unless you proved you

            5  irrigated it, and you had to get the water from

            6  something that was not navigable, according to the law.

            7            And the exact wording of the law was

            8  "Provided however that the right to the use of water by

            9  the person so conducting the same, on or to any tract

           10  of desert land of 640 acres shall depend upon bona fide

           11  prior appropriation; and such right shall not exceed

           12  the amount of water actually appropriated, and

           13  necessarily used for the purpose of irrigation and

           14  reclamation; and all surplus water over and above such

           15  actual appropriation and use, together with the water

           16  of all, lakes, rivers and other sources of water supply

           17  upon the public lands and not navigable, shall remain

           18  and be held free for the appropriation and use for

           19  irrigation, mining and manufacturing purposes subject

           20  to existing rights."

           21      Q.    Okay.  Did you find Desert Land Act patents

           22  along the Verde River as part of your research?

           23      A.    There were over 50 of them along the Verde

           24  River.  Although, some of those were later canceled or

           25  relinquished because it was more difficult to prove
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            1  what they had done in terms of irrigating the land.

            2            Although even though some of these were later

            3  canceled or relinquished for not fully complying with

            4  the patent requirements, the fact is is that there were

            5  50 applications under the Desert Land Act, and it

            6  indicates that many U.S. officials, as well as the

            7  applicants themselves, believed the river, the Verde,

            8  was not navigable because they were taking the water

            9  from a nonnavigable stream to irrigate their tract.

           10      Q.    Anything else on Slide 24?

           11      A.    No.

           12      Q.    Okay.  Slide 25 is titled State Patents.

           13            Is that a new section --

           14      A.    Yes.

           15      Q.    -- of your report?

           16            In addition to looking at federal patents,

           17  were there patents from the State of Arizona?

           18                 CHAIRMAN NOBLE:  Mr. McGinnis, about how

           19  much more time do you think you have?

           20                 MR. MCGINNIS:  More than you want to go

           21  this evening.

           22                 That's not a fair answer.  Probably --

           23  we're on Slide 25 of 76.  So we're a third of the way

           24  done.

           25                 CHAIRMAN NOBLE:  Oh.
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            1                 MR. MCGINNIS:  Now, some of those are

            2  photos, and they'll go faster once we get going, but

            3  we've got probably an hour.

            4                 CHAIRMAN NOBLE:  The chair invites

            5  comments.

            6                 Joy.

            7                 MS. HERNBRODE:  Mr. Chairman, I love our

            8  delightful court reporter, and I would like to not pay

            9  her extra, so I would propose that we continue

           10  tomorrow.

           11                 COMMISSIONER ALLEN:  Here, here.

           12                 CHAIRMAN NOBLE:  Mr. Allen moves that we

           13  leave at this point.  The chair agrees.

           14                 Would you like to come to a point where

           15  you want to stop?  Is that a good place?

           16                 MR. MCGINNIS:  No, we were to the point

           17  I wanted to stop.  That's why I was trying to make that

           18  point, so you would say what we said, so yeah.

           19                 CHAIRMAN NOBLE:  Send me a text next

           20  time.

           21                 MR. MCGINNIS:  We're right there.

           22                 (The proceedings adjourned at 5:04 p.m.)

           23

           24

           25
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 1                 CHAIRMAN NOBLE:  Welcome to the meeting
 2  of the Arizona Navigable Streams Adjudication
 3  Commission held today for the purpose of the
 4  continuation of the Verde River hearing.
 5                 We are now called to order and,
 6  Mr. Mehnert, will you find out who's missing?
 7                 DIRECTOR MEHNERT:  Commissioner Henness.
 8                 COMMISSIONER HENNESS:  Glad to be here.
 9                 DIRECTOR MEHNERT:  Commissioner Allen.
10                 COMMISSIONER ALLEN:  Me too.
11                 DIRECTOR MEHNERT:  Commissioner Horton.
12                 Not here yet.
13                 Chairman Noble.
14                 CHAIRMAN NOBLE:  I am here.
15                 DIRECTOR MEHNERT:  Okay, we have three
16  Commissioners, an attorney, and myself, and we have a
17  quorum.  So we're ready to go.
18                 CHAIRMAN NOBLE:  Thank you very much.
19                 We now call for the approval of the
20  minutes of December 15th through December 19th, 2014,
21  if there's any discussion.
22                 Hearing none, is there a motion to
23  approve?
24                 COMMISSIONER ALLEN:  So moved.
25                 COMMISSIONER HENNESS:  Second.
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 1                 CHAIRMAN NOBLE:  Thank you.  Is there
 2  any further discussion?
 3                 All in favor say aye.
 4                 COMMISSIONER HENNESS:  Aye.
 5                 COMMISSIONER ALLEN:  Aye.
 6                 CHAIRMAN NOBLE:  Any opposed?
 7                 Okay, now we're going to deviate from
 8  the agenda for just a moment and discuss where we're
 9  going to meet for the remainder of this, and I'm not
10  sure that it will affect Commissioner Horton.  So at
11  any rate, we can use this room for the remainder of the
12  five days we have besides today, or we can go to,
13  perhaps, three or four different other locations.  So
14  let's discuss.
15                 MR. BREEDLOVE:  The caveat to that is
16  the 25th we wouldn't have access to this room until
17  after 10:00 in the morning.  So we could always go to
18  the previously scheduled --
19                 DIRECTOR MEHNERT:  We do have the second
20  floor conference room in the Capitol for that date.  We
21  haven't been bumped from that room yet.  I know we've
22  been bumped from a few others, but I doubt we're going
23  to get bumped from that, but we do have it that date.
24                 CHAIRMAN NOBLE:  The 28th?
25                 DIRECTOR MEHNERT:  25th.
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 1                 CHAIRMAN NOBLE:  25th.
 2                 DIRECTOR MEHNERT:  A week from today.
 3                 CHAIRMAN NOBLE:  Yes.  That would be --
 4  this is a secure room, so, therefore, we're able to
 5  leave things overnight.  But what about the 25th?  I've
 6  got it.  I'm remembering now.  The 25th.
 7                 DIRECTOR MEHNERT:  Well, we're leaving
 8  after that anyway, so we don't have any days after that
 9  until March.
10                 MR. SLADE:  You meant the 24th, the
11  night before the 25th, is it still secure?
12                 MR. BREEDLOVE:  Well, sure.  Oh, I see
13  what you're meaning.  You're right, you would have to
14  move your things, because people will be in this room
15  the morning of the 25th.
16                 MR. HOOD:  What about starting at 10:00
17  that day and make it easier logistically for everybody?
18                 MR. BREEDLOVE:  We could, but everybody
19  would have to move their stuff out of the room and
20  bring it with them and bring it back on the afternoon
21  of the 24th.
22                 MR. MCGINNIS:  But we still do it once
23  instead of six times.
24                 MR. HELM:  Yeah, you're only going to
25  have to do it once.
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 1                 MR. BREEDLOVE:  And we could probably
 2  store it here somewhere on site.
 3                 THE COURT REPORTER:  Do we need this on
 4  the record?
 5                 CHAIRMAN NOBLE:  No, we do not.
 6                 (An off-the-record discussion ensued.)
 7                 CHAIRMAN NOBLE:  Okay, I think we're
 8  ready to go back on the record, and we are ready to
 9  begin the continuation of the hearing regarding the
10  Verde River.
11                 So if I recall correctly, Mr. McGinnis
12  and Win, you're up.  And is that where we're headed?
13                 MR. MCGINNIS:  That's my recollection.
14                 CHAIRMAN NOBLE:  Okay.  Bring it on.
15
16                    CROSS-EXAMINATION
17  BY MR. MCGINNIS:
18      Q.    Good morning, Mr. Hjalmarson.
19      A.    Good morning, Mark.
20      Q.    You've testified before this Commission a few
21  times before, right?
22      A.    Yes.
23      Q.    You testified in the prior round in 2005, '6
24  on the Gila River?
25      A.    On the lower Gila, yes.
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 1      Q.    And you testified in this round in 2014, I
 2  believe, on the San Pedro, right?
 3      A.    Yes.
 4      Q.    And prior to December 2014, you hadn't
 5  testified before the Commission about the Verde; is
 6  that right?
 7      A.    That's right.
 8      Q.    But your testimony that started in December
 9  and is continuing now is your first testimony to the
10  Commission about the Verde?
11      A.    Yes.
12      Q.    And I just want to make sure I had all the
13  documents you had filed.  You filed a report dated
14  October 4, 2014, with several appendices, that I
15  believe is Exhibit X015; is that correct?
16      A.    Yes.  Yes.
17      Q.    Do you have that with you today?
18      A.    Yeah.  What date did you say, October 14th or
19  4th.
20      Q.    I think it's October 4th, 2014.
21      A.    Okay.  Yes, I have them here.
22      Q.    And the appendices, also?
23      A.    Yes.
24      Q.    And you filed an addendum to that report
25  dated November 14th, 2014, that's Exhibit X036; is that
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 1  correct?
 2      A.    Okay, yes.
 3      Q.    And do you have that with you today?
 4      A.    Yes.
 5      Q.    And then you submitted a PowerPoint that's
 6  dated October of 2014, and it's Exhibit X036; is that
 7  correct?
 8      A.    Yes.
 9      Q.    And do you have that with you today?
10      A.    Yes.
11      Q.    And then you submitted a second addendum
12  dated February 5th, 2015, that Mr. Mehnert tells me is
13  Exhibit X059; is that correct?
14      A.    Yes.
15      Q.    And do you have that with you?
16      A.    Yes.
17      Q.    You testified back in December that you had
18  spent approximately 2,000 hours in preparing your
19  report and testimony on the Verde.  Do you recall that?
20      A.    Yes.
21      Q.    Have you spent more time since December?
22      A.    I've spent about a month.
23      Q.    About how many hours do you think you spent?
24      A.    Maybe 150, 200, something like that.
25  Whenever TV's bad.
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 1      Q.    Which should be a lot, right?
 2            What portion of that 2,200 hours or so that
 3  you spent working on your report were spent on the
 4  middle and lower Verde as opposed to the upper Verde?
 5      A.    I've spent more time on the upper Verde.  I
 6  could just make a real rough guess.  I've probably
 7  spent two-thirds of my time on the upper, possibly a
 8  little more.  I got involved in all the land surveys up
 9  there in all the tributaries.
10      Q.    And you and I have some background together,
11  right?  We've known each other for a while?
12      A.    Yes, sir, we do.
13      Q.    And is it true that you personally care a
14  great deal about the Verde River?
15      A.    I'm quite interested in the Verde, and when I
16  retired from the government, I settled in the Verde
17  Valley, yes.
18      Q.    So you live in the area of the river?
19      A.    Not now.  I used to live real close to the
20  river.
21      Q.    And was some focus of your career at the U.S.
22  Geological Survey based on the Verde River?
23      A.    Well, yes.  I picked the site for the --
24  another fellow and I picked the site for Verde Paulden,
25  and then I was instrumental in the Clarkdale gage,
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 1  and yes.
 2      Q.    As a matter of fact, you have a bumper
 3  sticker on your truck about the Verde River, don't you?
 4      A.    Yeah, there is a sticker there, yes.
 5      Q.    What does it say?  Do you remember?
 6      A.    I don't know.  Something about love it or
 7  leave it.  I forget.  It's been on there for about six
 8  years, and I don't look at it.
 9      Q.    And I noticed it at the last hearing.  It's
10  actually on the paint; not on the bumper, right?
11      A.    It's on the paint because it's covering a
12  scratch.
13      Q.    So, needless to say, you have a strong
14  personal interest with regard to the Verde River; is
15  that correct?
16      A.    I enjoy the Verde River, yes.
17      Q.    You testified back in December that you put
18  your engineering seal on your Verde report and that
19  implies that you used a professional approach.  Do you
20  recall that testimony?
21      A.    Yes.
22      Q.    In your work at the U.S. Geological Survey,
23  did you ever employ the same approach to any project
24  there that you used on the work here?
25      A.    The same approach?
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 1      Q.    Yes.
 2      A.    A little different approach.  I generally
 3  approach things, though, with using the scientific
 4  method.  But USGS is more science, as opposed to
 5  development and, you know, all the historic stuff I've
 6  done looking at all the federal land surveys and things
 7  like that.  So there were some major differences, but I
 8  generally use the scientific method.
 9      Q.    In what ways would your work at the USGS have
10  involved more science than what you did for this case?
11      A.    In the USGS one major difference would be you
12  would have -- you would be collecting original data,
13  this type of thing.  You would be measuring streamflow
14  and collecting water chemistry samples and that kind of
15  thing.
16            So my approach here was restricted to
17  existing information.
18      Q.    So you used all secondary sources; is that
19  right?
20      A.    Yes.  Well, and my knowledge.
21      Q.    You testified back in December that the
22  gentleman from the Forest Service had provided you six
23  cross-sections of the Verde that he had selected as
24  representative of the 108 cross-sections that the
25  Forest Service had; is that right?
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 1      A.    Yes, Dr. Dan Neary.  He's stationed in
 2  Flagstaff.
 3      Q.    Okay.  The other 102 cross-sections, I went
 4  back and read the transcript, and I was a little
 5  unclear about what happened to those.  Did you ever get
 6  those?
 7      A.    No, I didn't.  I knew it would overwhelm me.
 8  He sent me a sample and I saw the format, and I
 9  realized it would be difficult to -- it would take me
10  some time to convert that to my Minitab so I could
11  process it.  So we discussed it.
12            I think Al Medina -- he's a retired Ph.D.
13  there at the Forest Service too -- I think he was
14  involved in the conversation.  Because he was the
15  original manager of all that, of the Forest Service
16  study.
17            So, anyway, we discussed it and figured that
18  six cross-sections would be representative.
19      Q.    And I believe you testified back in December
20  that you were taking Dr. Neary's word that they were
21  representative; is that right?  Do you recall that
22  testimony?
23      A.    Yes, I took his word, but I know the river
24  pretty well, and I thought they were representative.
25            In a way, I was suspicious that, well, one


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1242


 1  showed two channels and one showed an overflow area,
 2  and I thought maybe it was biased towards multiple
 3  channels; but if anything, it would lean towards that.
 4      Q.    If you never looked at the other 102
 5  cross-sections, how did you know those six were
 6  representative of the 108?
 7      A.    Because I know the river.
 8            Well, you and I, we've been on the same
 9  helicopter flying up that river.  I've been in many
10  helicopters on the river, and I've walked most of it.
11      Q.    But you still felt like you needed the six
12  cross-sections that you got from him?
13      A.    That was primarily their decision.
14      Q.    So you only looked at six of the 108.  That's
15  about 5 percent of the cross-sections?
16      A.    Of their cross-sections, yes.  Of course, I
17  have other cross-sections I was using too.
18      Q.    Did you do any statistical analysis to
19  determine if six was a proper sample size of the 108?
20      A.    No.  It wasn't appropriate.
21      Q.    Okay.  Let me follow up on that.  It wasn't
22  appropriate to do the analysis or the six wasn't an
23  appropriate sample size?
24      A.    It doesn't really lend itself to a
25  statistical analysis, based on my experience with
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 1  statistics.
 2      Q.    You also testified some in December regarding
 3  the USGS Gage 095085 at Tangle Creek in the area of
 4  Horseshoe Reservoir.  Do you recall that?
 5      A.    That's right.
 6      Q.    And your testimony was that sediment
 7  disposition and water storage at Horseshoe Dam had a
 8  direct effect on that gage.  Do you recall that?
 9      A.    Yeah.  It's destroying the gage.
10      Q.    Do you have any estimate of approximately
11  what percent of the time Horseshoe Reservoir has been
12  full over the last 60 years or so?
13      A.    How many times it's been full?
14      Q.    What percent of the time of the whole -- say
15  the last 60 years, what percent of the time has
16  Horseshoe been full?
17      A.    Oh, it would be very small.  I wouldn't want
18  to guess, but whenever a major flood filled it up and
19  so forth.
20      Q.    Would you say it's less than half of the time
21  over the last 60 years that it was full?
22      A.    Oh, definitely less, sure.
23      Q.    Less than 10 percent?
24      A.    Probably, yeah.
25      Q.    Do you know whether Horseshoe fills every


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1244


 1  year?
 2      A.    It does not fill every year.
 3      Q.    You also testified back in December that in
 4  determining the conveyance losses for the upstream
 5  tributaries to Paulden, you relied on analysis of
 6  conveyance losses on the East Verde from Blue Ridge to
 7  the Verde River you had done back in the '60s.  Do you
 8  recall that testimony?
 9      A.    Would you repeat that, please?
10      Q.    Sure.  It was my understanding of the
11  testimony from the transcript that for the conveyance
12  losses that you were using from the upstream -- on the
13  upstream tributaries of the Verde in your analysis --
14      A.    Yes.
15      Q.    -- you used some information you had from
16  conveyance losses on the East Verde from Blue Ridge
17  Reservoir.  It's now called C.C. Cragin.
18      A.    Right.
19      Q.    Blue Ridge reservoir to the Verde that you
20  had done back in the 1960s.
21      A.    I used my experience based on that analysis I
22  did for the Salt River Project back in the '60s.
23      Q.    Did you do any analysis to compare the
24  geology or geomorphology of the East Verde that was
25  involved in your study in the '60s to the tributaries
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 1  upstream on the Verde?
 2      A.    No.  The criteria I used primarily was they
 3  were both perennial, except for a couple alluvial
 4  pockets on the East Verde.
 5      Q.    And the East Verde River runs over the
 6  Mogollon Rim, and it's pretty rocky, right?
 7      A.    There's part of it that are on bedrock, and
 8  there's parts of it that pass through alluvial pockets.
 9      Q.    And the tributaries upstream that you're
10  dealing with in this case, like the Big Chino, they're
11  mostly alluvial and sandy, aren't they?
12      A.    Yes, they were in the quaternary alluvium,
13  yes.
14      Q.    You also testified in December that you had a
15  conversation with Mr. Gookin about the White Book when
16  you were working on the Santa Cruz.  Do you recall that
17  testimony?
18      A.    Yeah.  We, at a break on one of the -- I
19  think it was the Gila hearing, we discussed the White
20  Book.  He was very fond of it.
21      Q.    Okay.  So if the transcript says you were
22  referring to a break in the hearing on the Santa Cruz,
23  you meant to say the Gila; is that right?
24      A.    I think it was when I -- I think it was
25  during the Gila hearing that Mr. Gookin and I had that
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 1  conversation.
 2      Q.    Because you didn't personally testify on the
 3  Santa Cruz River before the Commission, did you?
 4      A.    No, I didn't.  I was not feeling good.
 5      Q.    All right.  Let's go to your report now, the
 6  Exhibit X015, the October 4th, 2014 report.  Do you
 7  have that?
 8      A.    Yes.
 9      Q.    The cover page of that report says
10  "Navigability Along the Natural Channel of the Verde
11  River, Detailed analysis from Sullivan Lake to the USGS
12  gage near Clarkdale, and general analysis from
13  Clarkdale gage to mouth."
14            Did I read that right?
15      A.    That's right.
16      Q.    Did your analysis focus on the upper Verde,
17  primarily?
18      A.    I started looking at the upper Verde in
19  detail, and then I spread to the rest of the river.
20  No, I focused on the entire river.  On the upper Verde
21  I had more cross-section data and so forth, like we've
22  been discussing here, so that's why I call it a
23  detailed versus general.
24      Q.    And I believe you testified earlier this
25  morning that you spent about two-thirds of your time on
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 1  the upper Verde; is that right?
 2      A.    Roughly that, yes.
 3      Q.    Why was that?  Why did you spend most of your
 4  time on the upper Verde as opposed to the middle or
 5  lower?
 6      A.    That's where I started doing my work in
 7  preparation for this hearing.  I spread into the lower
 8  Verde as I got more and more interested in it.
 9      Q.    And you said you did a less detailed analysis
10  of the middle and lower than you did the upper Verde,
11  right?
12      A.    Like I say, based primarily, like, on the
13  number of cross-sections I had available and so forth,
14  I was able to do more of a detailed on the upper than
15  the lower or the middle and lower.
16      Q.    Do you have any difference in the confidence
17  level in your opinions for the lower and middle Verde,
18  where you did a less detailed analysis, than you do on
19  your opinions at the upper Verde, where you did a more
20  detailed analysis?
21      A.    Not really, no.  The answer is no.
22      Q.    So you have the same level of comfort and
23  confidence in your opinions about the lower and middle,
24  where you spent a third of your time, as you do in the
25  upper Verde, where you spent two-thirds of your time?
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 1      A.    Yes, I have the same confidence.
 2      Q.    Let's turn now to Page 7 of your report that
 3  we're looking at.  The very first bullet at the top of
 4  Page 7, do you see that?  It says "The natural flow in
 5  the upper Verde River was perennial with a median
 6  annual flow of 60 cfs and 116 cfs, respectively, at the
 7  upper and lower ends of the study reach."
 8            Did I read that right?
 9      A.    Yeah, okay.
10      Q.    So is it your opinion that the upper Verde in
11  its ordinary and natural condition had a median annual
12  flow of between 60 and 116 cfs, depending on which part
13  of the reach you were in?
14      A.    Yes.
15      Q.    Now moving down to the fifth bullet point on
16  that same page, it says "There are numerous pools where
17  depths were greater than 2.9 feet.  There were
18  occasional small-steep riffles where portage might be
19  required."
20            Do you see that?
21      A.    Yes.
22      Q.    Approximately how many portages do you think
23  would have been required in the upper Verde under
24  ordinary and natural conditions?
25      A.    It depends on the skill of the boater.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1249


 1      Q.    How about a boater of average skill?
 2      A.    There might be a couple of points, a couple
 3  of riffles there where it kind of -- where you might
 4  want to portage, yeah.
 5      Q.    Are there areas of the upper Verde where
 6  there are narrow canyons with high walls?
 7      A.    Yes, there's a handful of areas where the
 8  river abuts vertical walls of bedrock.
 9      Q.    So if somebody had to portage in one of those
10  areas, wouldn't they have to go up over the wall and
11  back down, rather than just around the river?
12      A.    No, I've never seen it constricted on both
13  sides.  There's talus slopes on -- generally, there's
14  talus slopes, but there's, I don't know, just a handful
15  of areas where there is a vertical wall; and I've never
16  seen it a wall on both sides in the same reach.
17      Q.    Let's move down to the next to last paragraph
18  on Page 7, the very last sentence in that paragraph.
19            It says "The navigability assessment was
20  partially based on the similarities between the Verde
21  River and the John Day River in Oregon that has been
22  found navigable."
23            Did I read that right?
24      A.    Yes.
25      Q.    And you refer to the John Day River several
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 1  times in your report and your appendices, right?
 2      A.    Yes.
 3      Q.    Was your comparison of the two rivers based
 4  on a particular court decision?
 5      A.    Yes, I knew it had been declared navigable,
 6  but I compared them because they're quite similar.
 7  They're both pool and riffle rivers, gravel cobble
 8  beds, and that kind of thing.
 9      Q.    I'm going to hand you a court decision.
10                 MR. MCGINNIS:  Do I need to ask to
11  approach every time?  You sort of chastised us for that
12  last time.
13                 CHAIRMAN NOBLE:  You do not.
14  BY MR. MCGINNIS:
15      Q.    Mr. Hjalmarson, I've handed you an opinion
16  from the Oregon Court of Appeals titled Northwest
17  Steelheaders Association, Inc. versus Simantel, I think
18  is how you say it, S-I-M-A-N-T-E-L, and it's
19  112 Pacific 3d 383.  Do you see that?
20      A.    Yeah.
21      Q.    Okay.  Is this the decision you were relying
22  on, in part, in your comparison of the Verde River to
23  the John Day?
24      A.    No, not when I wrote this main report.
25      Q.    Okay.  Is there another court decision about
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 1  the John Day that you were relying on when you wrote
 2  your report?
 3      A.    Yeah, I picked up -- I have a reference to it
 4  that I got off the internet, and it's not the official
 5  document that this appears to be.
 6      Q.    Okay.  But is it the same decision, do you
 7  know?
 8      A.    Yeah, that it was considered navigable?  Yes.
 9      Q.    Do you know what the date of this court
10  decision is?
11      A.    No, I really don't.  I rely on Joy for that
12  kind of thing.
13      Q.    If you look at the lower right-hand column,
14  do you see "Decided May 11th, 2005"?
15      A.    Okay.
16                 MR. HOOD:  This is from his report.
17  It's on Page 113.
18  BY MR. MCGINNIS:
19      Q.    Why don't you set that down for a second and
20  flip to Page 113 of your report.
21            Is this your list of references in your
22  report?
23      A.    Yes.
24      Q.    Do you see the fourth entry there says
25  "Northwest Steelheaders Association, Inc. versus
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 1  Simantel, Decided May 11th, 2005, Court of Appeals of
 2  Oregon"?
 3      A.    Oh, okay.
 4      Q.    Is that the one you were relying on?
 5      A.    I guess it was, yeah.
 6            I'm not -- I can't say that definitely.  It
 7  did not appear to be this particular document that I
 8  pulled off the internet.
 9      Q.    But it was a May 11th, 2005 decision of the
10  Court of Appeals of Oregon that you were relying on?
11      A.    It had to have that -- I don't have it with
12  me, but it had to have that date on it for me to put it
13  in there.
14      Q.    Do you know whether the Oregon Court of
15  Appeals in 2005 would have had the benefit of reviewing
16  the United States Supreme Court's decision from the PPL
17  Montana case that was issued in 2012?
18      A.    That never entered my mind.
19      Q.    And your opinion is that the John Day River
20  and the Verde Rivers are similar, right?
21      A.    They're similar.  The John Day drains, I
22  think, 8 percent of Oregon and the Verde drains
23  6 percent of Arizona.  They're both pool-riffle rivers.
24  They both head in high country with snowpack and so
25  forth.  And so there's some similarities.  The John Day


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1253


 1  happens to be wider and shallower than the Verde is.
 2  The upper Verde is rather narrow and deeper.
 3      Q.    What's the highest mean annual flow that
 4  you've ever seen estimated for the Verde River?
 5      A.    The highest mean annual?
 6            I have a table here.  I can pull it up, or do
 7  you want my memory?
 8      Q.    Just --
 9      A.    A couple of thousand cfs, I think.
10      Q.    Okay, let's look on Page 27 of your report.
11      A.    Wait a minute.  Let me make sure.  Let me
12  make sure I answered what you asked there.
13      Q.    I was asking about the Verde.
14      A.    You asked about the Verde, and you said the
15  highest mean annual?
16      Q.    Yes, sir.
17      A.    Okay, yeah, it's maybe 2,500, something like
18  that.
19      Q.    Okay.  Look at Page 27 of your report, and
20  there you have the mean annual virgin flow at two
21  different gages on the Verde, and there you have 78 cfs
22  and 210 cfs, right?
23      A.    For Method 1, yes.
24      Q.    And on Page 28 of your report, flip to the
25  next page, you have mean annual virgin at three
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 1  different gages, and you have 76, 207, and 494 cfs.
 2  That's Method 2, right?
 3      A.    Yes.
 4      Q.    Where have you seen a mean annual flow for
 5  the Verde that's in the 2,500 cfs range?
 6      A.    That would be down at the mouth.  That would
 7  go back maybe -- what is it?  One of the early floods
 8  was pretty large.  The mean annual flow down there, the
 9  natural was 751, and there was a flood or two down
10  there that was pretty big.
11      Q.    And what was the period of record for that
12  mean annual flow that you're talking about; how many
13  years did it cover?
14      A.    How many -- I thought you asked me for one
15  year?  The mean annual for one year, is that what
16  you're asking me?
17      Q.    No, I'm asking for a mean annual flow for any
18  significant number of years.  My question was
19  imprecise.
20      A.    Oh, well, the mean annual for the period of
21  record is 650.
22      Q.    Do you know what the mean annual flow was for
23  the period of record on the John Day in the Northwest
24  Steelheaders case?
25      A.    No, I don't.  My interest in the John Day was
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 1  the comparison of the median on down through the base.
 2  Even with the natural adjustment on the John Day, they
 3  both are rather similar base flows, and that's where
 4  the decision on navigability occurs, in that range of
 5  flow.
 6      Q.    So you don't know what the mean annual flow
 7  was for the period of record?
 8      A.    Not off the top of my head, no; but it will
 9  be more than the Verde.
10      Q.    Take a look at the document I gave you, the
11  court decision I gave you.
12      A.    Okay.
13      Q.    Flip over to Page 385, second column.  The
14  first full sentence in that second column says "The
15  river's mean annual flow for the period of record is
16  1,959 cubic feet per second, as measured at Service
17  Creek, approximately 20 miles upriver from the most
18  upriver segment at issue here."
19            Do you see that?
20      A.    On Page 3 --
21            Oh, okay, I got it.
22      Q.    Do you see they have 1,959 cfs for the mean
23  annual flow?
24      A.    Yes.
25      Q.    And that's for the John Day?
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 1      A.    That's right.  Okay.
 2      Q.    And if you look at the Footnote 2 that's
 3  referenced there, if you look at the bottom of the
 4  page, there's Footnote 2.  Do you see that?
 5      A.    Okay.
 6      Q.    And the period of record there for the
 7  1,959 cfs for the John Day was 1929 to 1999.  Do you
 8  see that?
 9      A.    Okay.
10      Q.    Do you have any knowledge or opinion about
11  whether the flows of the John Day in its ordinary and
12  natural condition were more or less than what they were
13  for the John Day between 1929 and 1999?
14      A.    No.  I didn't look at that.
15      Q.    Have you read this court opinion, by the way?
16      A.    No.  I've scanned it.  Like I say, I rely
17  on -- I'm not an attorney.
18      Q.    Flip over to Page 391 then on that same
19  document, second column, right-hand column, the full
20  paragraph that begins there in the middle of the page.
21  Do you see that; it says "We begin"?
22      A.    Yeah.
23      Q.    Okay, the third sentence of that paragraph
24  says "We note, at the outset, that hydrologic data
25  indicates that, in 1859, the river's summer flow was
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 1  nearly twice what it is today."
 2            Do you see that?
 3      A.    Yeah.
 4      Q.    Do you know what type of boats are used on
 5  the John Day River today?
 6      A.    I've seen photographs of small boats and
 7  canoes and so forth.  I think down near the mouth there
 8  might be some recreational stuff that might be a little
 9  larger, but I've just heard about that.  I haven't seen
10  a document that has shown that.
11      Q.    Okay.  Let's look at the -- let's go back to
12  your report, Page 7.  You can put that court decision
13  aside for now.
14      A.    Back to --
15      Q.    Your report, the original report, Page 7, the
16  page we were on.
17            In the bottom paragraph there, and I'm
18  paraphrasing, but it says your opinion is that the
19  Verde River, from river mile 3.3 in the Stewart Ranch
20  area to the mouth at the Salt River, was susceptible to
21  navigation at the time of statehood.
22            Is that a fair paraphrase of what you say
23  there?
24      A.    Yes, using the criteria that I was using,
25  which is a fairly high standard, yes.
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 1      Q.    So is it your opinion, as you sit here today,
 2  that the Verde River above river mile 3.3 is not
 3  navigable?
 4      A.    If you change my standard a little bit and
 5  accepted shallower flows, I would consider it navigable
 6  up to about Sullivan Lake Dam, just for the sake of
 7  having a point.
 8            I can elaborate on that a little bit as to
 9  why I would consider that the upper limit, if you --
10      Q.    No, my question was, as you sit here today,
11  under what standard you're applying today, is it your
12  opinion about whether the river upstream from river
13  mile 3.3 is navigable?
14      A.    Like I said, by lowering the standard I was
15  using, which was the Hyra method, where I would
16  consider it navigable, yes, by lowering the standard
17  slightly.
18            If you applied the same standard that was
19  used for the John Day, which was rather shallow flow,
20  less than a foot, then, yes, it would be navigable all
21  the way up to beyond Sullivan Lake Dam.
22      Q.    So, as you sit here today, where is the upper
23  reach of navigability on the Verde River, in your
24  opinion?
25      A.    The upper reach of navigability?
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 1      Q.    Yeah.  How far up is it navigable, under
 2  ordinary and natural conditions?
 3      A.    I thought I just answered that.
 4      Q.    I'm not sure you did.  I might have missed
 5  it.
 6      A.    Okay.  Using the -- let's say using the
 7  standard for the John Day, which is --
 8      Q.    Okay, my question is whatever standard you
 9  want to use, as you're sitting here in the witness
10  chair today, how far up was the Verde navigable under
11  ordinary and natural conditions?
12            I mean we can talk about different standards,
13  and if you change the standard enough, my bathtub is
14  navigable.
15      A.    Okay, under natural conditions I would
16  consider it navigable up to where Chino Creek comes in,
17  which is just a short distance above the existing
18  Sullivan Lake.  And Chino Creek comes in, basically,
19  from Del Rio Springs range, and it's separate from
20  Granite Creek, but it comes in parallel to Granite
21  Creek.  And there used to be a pretty good base flow
22  there.  And so I would pick that point, with
23  confidence, that there would be perennial flow from
24  there on down.
25      Q.    Okay.  So it's your opinion from that point
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 1  down, the Verde River was navigable under ordinary and
 2  natural conditions?
 3      A.    Yes.
 4      Q.    Flip over to Page 9 of your report then.  The
 5  second full paragraph there, the first paragraph after
 6  the quote, toward the end of that paragraph you talk
 7  about segmentation of the Gila River consistent with
 8  United States Supreme Court decision in PPL Montana,
 9  LLC versus Montana.  Do you see that?
10      A.    Okay.
11      Q.    First of all, did you intend that to be the
12  Verde River and not the Gila River?
13      A.    Did what?
14      Q.    It says Gila River.  Did you intend for that
15  to mean Verde River?
16      A.    No, I don't think I -- no, I don't think I
17  did.  Let's see.
18            No, I guess I did.  Yeah.  I'm sorry.  Yeah,
19  I was thinking of the Verde.
20      Q.    Okay.  And it refers to the Supreme Court's
21  opinion in PPL Montana, right?
22      A.    Yes.
23      Q.    And it refers to segmentation issues in that
24  opinion, right?
25      A.    Yeah, if you wanted to segment, yeah.  Yes.
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 1      Q.    Have you read the United States Supreme Court
 2  decision in the PPL Montana case?
 3      A.    It's been a while, but I did read it over,
 4  yes.
 5      Q.    In your 2,200 hours or so of work on the
 6  Verde, did you rely on any portion of the Supreme Court
 7  opinion in PPL Montana other than the segmentation
 8  issue?
 9      A.    Not really.  I -- no, not really.
10      Q.    Moving down on that same page we're at, under
11  General approach; do you see that?
12      A.    Okay.
13      Q.    The third sentence there says "There are
14  other factors of an economic and commercial nature that
15  may be less obvious.  These non-hydraulic factors,
16  while important to the actual presence of navigation,
17  are not included in this assessment of navigability."
18            Did I read that right?
19      A.    That's right.
20      Q.    Okay.  You say there are other factors that
21  may be less obvious.  Less obvious than what?
22      A.    Well, you know, if you start thinking about a
23  particular type of a watercraft or commercial activity,
24  then I think that is beyond what the intent is for, you
25  know, the navigability.
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 1      Q.    Okay.  So any consideration of a particular
 2  type of watercraft or commercial activity was not
 3  included in your analysis?
 4      A.    No, only in -- it's if you were thinking of a
 5  watercraft for a particular commercial operation,
 6  that's what I'm thinking of there, is that would bias
 7  your opinion.
 8            But just on the use of, say, a canoe, just in
 9  general, and not think of it as in a particular
10  commercial activity, then that, to me, is part of the
11  assessment of navigability.
12      Q.    So when you did your work on the Verde, did
13  you have any specific type of watercraft in mind as a
14  standard?
15      A.    No.  When I started this, I did rely on the
16  Hyra method and I took a look at -- you know, I applied
17  that method, and it showed what -- you know, what was
18  navigable.
19      Q.    How about not just when you started it.  All
20  the way through your analysis today, have you had in
21  mind any particular type of watercraft?
22      A.    Well, the results of my analysis indicated
23  that, you know, canoes and small boats have passed the
24  Hyra test with flying colors.
25      Q.    How about a specific type of commercial
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 1  activity; did you give any consideration to --
 2      A.    No.  I was doing my best to avoid a
 3  commercial activity.
 4            However, looking at existing evidence, there
 5  is a lot of commercial activity on the Verde River
 6  today.
 7      Q.    You said you were doing your best to avoid
 8  any type of -- any commercial activity.  Why was that?
 9      A.    Well, to remain unbiased.
10      Q.    There in the section we read from Page 9 of
11  your report, it refers to nonhydraulic factors, and I
12  think you listed specific type of watercraft and a
13  specific commercial activity.  Were there any other
14  nonhydraulic factors that you didn't include in your
15  assessment?
16      A.    Nothing comes to mind.
17      Q.    So in reaching your opinion, did you rely
18  solely upon the amount of flow in the river channel,
19  the width and depth of the flow in the channel, and the
20  type of vessel and purpose of vessel?
21      A.    I relied on the -- well, the Hyra method
22  primarily relies on depth and velocity.  But depth is a
23  primary factor for navigability.  There's a lot of
24  evidence on that and for major, major rivers.
25            Width is also a factor up to a point.  As it


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1264


 1  turned out, the width was plenty for small watercraft.
 2  So width received a secondary level in my assessment.
 3      Q.    Let me ask the question better.  That wasn't
 4  a very good question.  Better answer than a question.
 5            The first sentence of that paragraph we're
 6  looking at there under General approach, do you see
 7  that?  It says "The ability to navigate a river depends
 8  upon many factors such as the amount of flow in the
 9  river channel, the width and depth of flow in the
10  channel, and the type of vessel and the purpose of the
11  travel."
12            Do you see that?
13      A.    That's right.
14      Q.    Are those, in your opinion, all of the things
15  that affect the ability of somebody to navigate a
16  river?
17      A.    Well, I said right -- no.  If you read that
18  carefully, I say factors such as.  There are other
19  factors.
20      Q.    Okay.  What other factors are there?
21      A.    Oh, boy, you're talking to a guy that just
22  came in on the freeway.  Let's see.
23            Okay, width, depth; well, velocity; the
24  physical features of the channel itself, the number of,
25  say, riffles or a major waterfall, that type of thing.
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 1      Q.    Okay.  Of each of the factors listed in that
 2  sentence, plus the two you just added, I want to ask
 3  you whether you considered them or not.
 4            So the amount of flow in the river channel,
 5  did you consider that?
 6      A.    Yes.
 7      Q.    The width and depth of the flow in the
 8  channel, did you consider that?
 9      A.    Like I said, width was adequate, and so in my
10  mind it took a lower level in the criteria.  But, yeah,
11  it is a factor, yeah.
12      Q.    The type of vessel, I think you said you
13  didn't consider that?
14      A.    That comes out in the wash after you look at
15  the morphology and the hydrology and hydraulics and so
16  forth and you go through the -- apply the assessment,
17  say, using the Hyra method, then the type of water --
18  at that point the type of watercraft becomes evident.
19      Q.    What about the purpose of travel, did you
20  consider that in your assessment?
21      A.    No, not really.
22      Q.    How about the velocity, did you consider
23  that?
24      A.    The velocity?
25      Q.    Yes.
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 1      A.    I just said that, the velocity.  How many
 2  times do you want me to say that?  Yes, the velocity
 3  went into that.
 4      Q.    My question before, so it's clear, my
 5  question before was what are factors that effect
 6  somebody's ability to navigate.  And this question is
 7  which of those factors did you consider in your
 8  analysis.
 9            So you said, I think, you considered the
10  amount of flow, you considered the width, you
11  considered the depth.  The type of vessel you said sort
12  of came out in the wash.  The purpose of travel, you
13  said you didn't consider it, right?
14      A.    That's right.
15      Q.    Velocity, now, I'm not asking whether it's
16  something that plays in the analysis.  I'm asking
17  whether it's something that played into your analysis?
18      A.    Let's go back to the Hyra method.  Maybe you
19  can visualize that.  They use a graph of depth versus
20  velocity, and so it's considered a major factor in the
21  assessment, and I did use the Hyra method.
22            I also used other methods, though, and those,
23  of course, were it's been used extensively for the last
24  25 years by inexperienced and experienced boaters.
25      Q.    So my question was did you consider velocity
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 1  in your analysis of the Verde?
 2      A.    Yes.  I used the Hyra method.
 3      Q.    How about physical features?  Those are one
 4  of the things you said that can affect navigability.
 5  Was that something you considered in your analysis?
 6      A.    Absolutely.
 7      Q.    And in that same sentence, paragraph we've
 8  been talking about, you say these nonhydraulic factors
 9  are important to the actual presence of navigation.  Do
10  you recall that?
11      A.    Yeah, that's right.
12      Q.    Let's flip over to Page 17 of your report.
13  The first paragraph, third sentence there, you say
14  "Based on original Land Survey plats and field notes,
15  more than 8,000 acres of land along headwater streams
16  were cultivated and irrigated by settlers."
17            Did I read what's in your report correctly
18  there?  Did you find it?
19      A.    This is the first paragraph?
20      Q.    Yeah, first paragraph on Page 17, third
21  sentence.
22      A.    "More than 8,000 acres of land along the
23  headwater streams were cultivated."
24            Okay.
25      Q.    Let me ask the question.  Did I read what's
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 1  there correctly?
 2      A.    Yes, you read that correctly.
 3      Q.    Has your opinion about the 8,000 acres
 4  changed since you wrote this?
 5      A.    Yeah.  I found the -- I had a little error
 6  that I've discussed.  Nobody brought that out.  I was
 7  double-checking everything, and I did find that I had
 8  made an error on Walnut Creek, and I don't know how it
 9  happened.  So it would be a little less than that.
10            However, when you look at the total area
11  that's been cultivated over time, it's about double
12  that.
13      Q.    So the 8,000 acres that you have in your
14  report here should be closer to 7,000 --
15      A.    That's right.
16      Q.    -- based on your second addendum that you
17  filed last week?
18      A.    Yes, that's right, when you correct it for
19  that oversight type of correction or error that I made.
20      Q.    Can you explain to me the circumstances of
21  the bookkeeping error that happened that you were
22  1,000 acres too high?
23      A.    You know, Mark, if I knew that, I would be
24  real happy.  I took a file from my Walnut Creek and
25  simply transferred it to a main file where I was
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 1  summarizing everything, and somehow an 8 appeared in
 2  three-digit number that made it a four-digit number.
 3  And I had missed it, and when I was reviewing
 4  everything here not long ago, I discovered it.  So I
 5  was very open about it, and I've presented it to the
 6  Commission.
 7      Q.    So if there were 7,000 acres irrigated along
 8  the headwater streams by settlers, instead of the 8,000
 9  that's here, can you tell me what time frame you're
10  talking about?
11      A.    This was based on my assessment using the
12  federal land surveys.
13      Q.    Okay.  Can you name any single year where
14  there were 7,000 acres irrigated on the tributaries of
15  the Verde that you know of?
16      A.    Only on the land surveys, where most of those
17  were 1871 and 1872, right in there, so that would be a
18  time.  No, I did not.  No, I did not look at that.
19      Q.    Those land surveys, some were 1871, some were
20  1872, and there's some other years too, right?
21      A.    Yeah, there's other years there too, but the
22  bulk of them are right around '71, '72.
23      Q.    So it could be that 3,000 acres were
24  irrigated in 1871 and 4,000 acres were irrigated in
25  1872, and if they were different acres, you got up to
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 1  the 7,000, and there was never 7,000 in a given year;
 2  isn't that possible?
 3      A.    Yeah, I guess anything's possible, yeah.
 4      Q.    Because you didn't have information about all
 5  the lands for any given year, and you took information
 6  that spanned several different years and put it
 7  together, is what you did, right?
 8      A.    No, and I don't see how you do that.
 9  Everybody's dead that was living then and so forth and
10  so on.
11            The Hayden report clearly documents the
12  problem in doing just what you're saying, and Hayden
13  admitted that you couldn't do it.
14      Q.    Yeah, I wasn't asking whether you could do it
15  or not.  I was just asking what you did.
16      A.    It's possible.  No, I will agree with you
17  that it's possible.
18      Q.    Did you take into consideration crop rotation
19  when you did your analysis to get to the 7,000 acres?
20      A.    Crop rotation?
21      Q.    Yeah.
22      A.    No.
23      Q.    You know farmers do sometimes rotate crops?
24      A.    Sure.
25      Q.    They irrigate this 40 acres --
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 1      A.    Yeah, especially with corn.  It takes a lot
 2  of minerals out of the soil.
 3      Q.    And if there was crop rotation happening on
 4  different lands along the tributaries and you have
 5  information from different years, you could have gotten
 6  different numbers that didn't all show up in the same
 7  year?
 8      A.    It's possible.
 9      Q.    I think your acreages are shown, on your
10  report at least, on Pages 22 and 23 of your original
11  report.  Do you see that?
12      A.    22 and 23?
13      Q.    Yeah, look at 22 and 23.
14            This is all based on Method 1, right?
15      A.    Okay.  Yeah.
16      Q.    And so just so I'm clear on what you changed
17  in your addendum, on Page 23, in the box for Walnut
18  Creek, where you have 1,395 acres, you now think that
19  was more like 325 acres?
20      A.    It's 325, yeah.  The error occurred on the
21  second number there.  It was 110 and it became 1,180.
22  Now, maybe there was a gremlin in my computer, but...
23      Q.    So the 1,180 should have been --
24      A.    110.
25      Q.    110, okay.
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 1            Do you have any information about how many of
 2  those 7,000 or so acres were irrigated with direct
 3  diversions versus wells?
 4      A.    There was a lot of shallow wells in those
 5  days, and there was also a lot of small dams that were
 6  used.
 7      Q.    Okay.  Did you do any determination of how
 8  many of those 7,000 acres were irrigated with direct
 9  diversions versus the wells?
10      A.    No.
11      Q.    There was no information for you to do that
12  from?
13      A.    I didn't even try to estimate it.  So I can't
14  really answer, you know, what kind of guess one could
15  make.  But I didn't try.
16      Q.    Did you do any analysis to determine whether
17  there would have been sufficient water in the tributary
18  at the point where you found farmland to actually
19  irrigate farmland back at that time?
20      A.    Well, it was occurring and, therefore, there
21  was enough to do it.
22      Q.    That's the only analysis you did to determine
23  whether there were flows in the tributaries to irrigate
24  then?
25      A.    I knew in the major tributaries there, for
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 1  example, Walnut Creek, Big Chino Creek, and Granite
 2  Creek, there was water, there was plenty of water
 3  there.
 4      Q.    How do you know that?
 5      A.    Based on all the research I've done.  I've
 6  done a study on the channel morphology of Big Chino
 7  Creek, and that's on file with CWAG Club in Prescott.
 8  So you can access that, if you want, and using channel
 9  morphology characteristics and so forth.  It used to be
10  a perennial stream.
11      Q.    Can you tell us for the record what CWAG
12  means, so we have it in the transcript?
13      A.    Oh, what is that?  Citizens of --
14      Q.    Water Advisory Group, is that what it is?
15      A.    Yeah, something like that, yeah.  They have
16  one of the best libraries on water than anybody.
17      Q.    Mr. Hood asked you a lot of questions in
18  December about the possibility of dry farming up there,
19  and I want to plow that ground again, so to speak.  You
20  didn't do any study to determine what amount of land up
21  there might have been cultivated, but not irrigated, up
22  on the tributaries back at that time, did you?
23      A.    You mean, by cultivated, you mean dry farmed?
24      Q.    Yeah.
25      A.    The dry farming, to the best of my knowledge,
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 1  based on evidence that I obtained during my research,
 2  occurred in an experimental fashion in the Big Chino,
 3  and there are -- and it occurred on cienegas that you
 4  and I have seen from the same helicopter.  And it was
 5  done experimentally there.  I have never seen anything
 6  that indicated it was a viable commercial operation.
 7  I --
 8      Q.    If the -- I'm sorry, go ahead and finish.
 9      A.    Well, I know -- I don't recall seeing
10  anything on dry farming anywhere else.  Now, this is
11  prior to 1900 that I'm talking about.
12      Q.    If there were acres that were dry farmed up
13  in that area, outside of the cienegas, those acres
14  would show up in your 7,000 acres that you assumed were
15  irrigated, right?
16      A.    It's possible, I guess.  And I made note of
17  that on one of the townships in Williamson Valley.  So
18  I did recognize that it was possible.  There's a good
19  cienega there in Williamson Valley, and there was no
20  farming around it, according to the federal survey.  So
21  I don't know, but I did make note that it was possible.
22      Q.    Do you know what the approximate acreage is
23  that's irrigated in those four valleys that are
24  tributary to the Verde today?
25      A.    Today?
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 1      Q.    Yeah.
 2      A.    Are you sure you want me to say that?
 3      Q.    Is it more or less than 7,000?
 4      A.    More.  Big Chino, Mark.  You don't want me
 5  to --
 6      Q.    I'm asking you the question.  You can give me
 7  the answer.
 8      A.    Okay, wait.  It's more, because of the Big
 9  Chino.
10      Q.    And most of the present stuff is up in the
11  Big Chino and the Chino Valley Irrigation District,
12  right?
13      A.    Of course, and Walnut Creek.  You guys are
14  monitoring that carefully.  But, yes, there's some
15  heavy use up in the upper part of Walnut Creek.
16      Q.    In the Big Chino, that's almost exclusively
17  done by wells now, right?
18      A.    Yes, now it is, because they've destroyed the
19  shallow groundwater.
20      Q.    Are you familiar with the term deficit
21  irrigation?
22      A.    Deficit?
23      Q.    Yes.
24      A.    Not right offhand.  It doesn't come to mind.
25      Q.    So have you ever heard of practices whereby
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 1  farmers, because of lack of water or other reasons,
 2  actually put less water on a crop than maybe is
 3  optimally required for it?
 4      A.    I'm not really up on that practice.  It
 5  sounds a little like dry farming, though, but anyway,
 6  yeah.
 7      Q.    Sort of dry farming, but not quite, I think
 8  is the concept.
 9      A.    I guess, yeah.
10      Q.    But you've never heard the term deficit
11  irrigation?
12      A.    I'm not really -- it doesn't ring a bell as
13  to what it is.
14      Q.    Several times when you testified back in
15  December, you testified that your analysis was close
16  enough or close enough for government work.  Do you
17  recall that?
18      A.    Well, yeah.  Yeah.
19      Q.    When you were doing your work on the Verde in
20  this case, how close did you think you needed to be?
21      A.    I was getting as close as possible based on
22  the information; but when you go back into the past
23  like that, you have to loosen up a little bit.  You're
24  not going to, you know, nail it to plus or minus
25  1 percent or whatever.  You're looking at maybe
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 1  5 percent, if you're lucky.
 2      Q.    Is that what you would say your margin of
 3  error is in your work on this, 5 percent, plus or
 4  minus?
 5      A.    I really don't know.  They're the kind of
 6  measurements that it's very hard to nail down a
 7  specific percentage.  It's just the best I could do.
 8      Q.    When you found that you were overestimating
 9  the irrigated acres by 1,000 acres because of your
10  bookkeeping error, did you go back and figure out sort
11  of what percentage that was of an error in the final
12  answer?
13      A.    Yeah, I took a look at that, and my first
14  impression was, well, it would affect my assessment a
15  little at the Paulden gage.  As you went further
16  downstream, I felt it was, you know, within the error.
17            But what I realized immediately, too, was
18  that I had a padding that I put in there for water for
19  ET from the tributary streams.  And in December, before
20  I found the error, I testified that I had it in there
21  to, I said, cover my butt because I'm putting my
22  engineering seal on it.  So as it happened, that amount
23  was the amount of my error.  So I was covered.
24      Q.    And when you're talking about the padding you
25  had in there, that's the 5 percent conveyance loss that
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 1  you assumed --
 2      A.    The 5 cfs, correct.
 3      Q.    -- the 5 cfs that you assumed based upon the
 4  work you had done on the East Verde in the '60s?
 5      A.    I used the experience I had from that.  It's
 6  independent of the geologic formation the river's on.
 7  The key to that is was it perennial or not.  If it
 8  wasn't perennial, then the loss would be greater to the
 9  added flow.
10      Q.    So is it your opinion that the conveyance
11  loss in any perennial stream is the same as the
12  conveyance loss in any other perennial stream?
13      A.    No.  When you change the amount of flow in a
14  perennial stream, the loss of the ET of the added water
15  isn't as great as you might think, because it's already
16  being lost.  The whole channel is wet and so forth.
17  Now, you could have a special circumstance where you
18  had a water where it covers a much wider area.  Then
19  that wouldn't be true.  But in the upper Verde there,
20  everything's pretty well confined.
21      Q.    So you said the amount that your analysis was
22  different, based upon the bookkeeping error, was
23  almost -- was basically the same as what you had
24  padding in there on the conveyance losses?
25      A.    It was fortuitous, but, yes, it worked out
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 1  that way, where I decided that nothing changed along
 2  the main channel of the Verde River.  It did not affect
 3  my assessment of navigability.  It's a source area of
 4  oversight, but I had it covered, and I clearly had
 5  stated I had some padding in there.  And in terms of
 6  poker terminology, I had a chip on the -- you know, I
 7  had an extra chip on the table.
 8      Q.    But your bookkeeping error has used up that
 9  chip now, right?
10      A.    It used it up, yeah.  It used it up there.
11      Q.    Okay.  Did you do any sensitivity analysis in
12  your work to determine how much the result would change
13  if different input factors you had were off by some
14  amount?
15      A.    No, I didn't really get into that.  I had
16  some things, like I said, flashed in my mind about what
17  impact it would have; and, like I said, it would be
18  only on the -- up near the Paulden gage.
19      Q.    Turn over to Page 21 of your report now.  Are
20  you there?
21      A.    Yeah.
22      Q.    The fourth paragraph down, not counting the
23  cites, the first sentence is "Irrigation water use
24  factor per acre of land."
25            Do you see that?
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 1      A.    Yes.
 2      Q.    And the next sentence says "The fields were
 3  assigned a weighted irrigation factor of 3.15," I guess
 4  that's acre-feet per acre per year; is that right?
 5      A.    That's right.
 6      Q.    Is that a consumptive use number or a
 7  diversion number?
 8      A.    That's consumptive use.
 9      Q.    So your analysis is based upon the fact that
10  your assumption that the 7,000 acres you assumed were
11  irrigated up on the tributaries consumed 3.15 acre-feet
12  per acre per year across that 7,000 acres?
13      A.    Yes.
14      Q.    And I believe you testified back in December,
15  in response to a question, actually, from Commissioner
16  Allen, that the 3.15 acre-feet per acre per year is
17  used for the entire Verde.  Do you recall that?
18      A.    Yeah.  Actually, I shouldn't -- it's used for
19  the middle and the upper Verde.  It was developed by
20  ADWR, I think, on the middle Verde.  The USGS has used
21  it on the middle and the upper, and by the upper I mean
22  up in the source water area that we're talking about.
23      Q.    Do you know whether the irrigation demand for
24  the Big Chino, for example, would be different from the
25  demand in the Verde Valley, Camp Verde?
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 1      A.    Might be a little different, but I just got
 2  through saying this.  The USGS used that number that
 3  was developed for the middle Verde for the upper part.
 4  I followed their lead.
 5      Q.    And my question was different than that.  My
 6  question was --
 7      A.    But it could be a little different.  It
 8  depends on the crop, as one example.
 9      Q.    In the Big Chino and those areas up in the
10  tributaries, the elevation is different than the Verde
11  Valley, right?
12      A.    A little different, yes.
13      Q.    The temperature is probably quite a bit
14  different?
15      A.    Nah.  It's a little different, yeah.
16      Q.    It's cooler up there than it is down in Camp
17  Verde?
18      A.    Yeah.
19      Q.    Precipitation levels are probably different,
20  right?
21      A.    A little different, yes.
22      Q.    So to get to your depletion in the amount of
23  natural flow, you took your -- originally took your
24  8,000 acres times 3.15 per acre, came up to an
25  acre-foot number, right?
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 1      A.    That's right.
 2      Q.    And then you divided that by 725 to get to
 3  cfs?
 4      A.    That's right.
 5      Q.    And your original number, before you made
 6  your changes last week, was 35 cfs had been depleted
 7  from the virgin flow by irrigation up in the
 8  tributaries?
 9      A.    Something like that.
10      Q.    And during your testimony in December, I
11  believe you stated that the 3.15 acre-foot per acre per
12  year number came from Page 37 of a 2010 USGS report.
13  Do you recall that?
14      A.    Yeah, I guess, yeah, if it's there, yeah.
15      Q.    I'll hand you a copy of that.  And you talked
16  with Mr. Hood about this.  This is Exhibit X037.  These
17  are not the whole document.  I brought some -- the
18  document, as you can see, is pretty thick, so I brought
19  some extra for people that wanted to look at it.  But I
20  gave you the whole document, right?
21      A.    Right.  It appears to be.
22      Q.    Pardon me?
23      A.    It appears to be the whole document, yeah.
24      Q.    And this is the document that you talked with
25  Mr. Hood about on cross-examination back in December.
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 1  Do you remember that?
 2      A.    Yes.
 3      Q.    And you specifically talked about Page 37.
 4  Do you recall that?
 5      A.    37?
 6      Q.    Yes.  And this document, I'll just read you
 7  the title.  It's the Regional Groundwater-Flow Model
 8  for the Redwall-Muav, Coconino, and Alluvial Basin
 9  Aquifer Systems of Northern and Central Arizona.
10  That's on the title.  And we're looking at 37, right?
11      A.    Okay.
12      Q.    Okay.  Page 37, in the left column, says
13  "Incidental Recharge from Agricultural Irrigation."  Do
14  you see that?
15      A.    Okay.
16      Q.    Is this the portion of the USGS report that
17  you relied upon?
18      A.    It might be, yeah.  I honestly can't
19  remember, but I relied on a figure from their report,
20  yes.
21                 (Commissioner Horton entered the hearing
22  room.)
23  BY MR. MCGINNIS:
24      Q.    And you recall back in December Mr. Hood gave
25  you the document and you guys spent some time, and I
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 1  think you ended up on Page 37; is that correct?
 2      A.    I don't recall specifically.
 3      Q.    I have the transcript, if you want to go
 4  back; but do you trust me?
 5      A.    Okay.  I'll take your word for it.
 6      Q.    Okay.  There under the title Incidental
 7  Recharge from Agricultural Irrigation, the first
 8  sentence there says "Incidental recharge from
 9  agricultural irrigation was estimated for agricultural
10  areas in the Big Chino, Little Chino, and Verde Valley
11  sub-basins and for the Little Colorado River Plateau
12  and sub-basins along the Salt River."
13            Do you see that part?
14      A.    Yeah.
15      Q.    So the study the USGS was doing was for a
16  much broader area than the four sub-watersheds you were
17  dealing with in your report, right?
18      A.    That's true, but the number I used is down at
19  the bottom of the --
20      Q.    Right-hand column?
21      A.    On the right-hand column there at the bottom
22  of the page.
23      Q.    Let's get there.  But in general, what the
24  USGS was doing was covering a much broader area than
25  the four sub-watersheds you were dealing with, right?


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1285


 1      A.    They were working on the Verde River
 2  watershed and different areas, yes.
 3      Q.    And the Little Colorado River Plateau and
 4  some sub-basins along the Salt?
 5      A.    Okay.
 6      Q.    Right?
 7      A.    Yeah, okay.
 8      Q.    So let's go to the lower right-hand side.
 9  That's where you said your 3.15 shows up, right?
10      A.    That's right.
11      Q.    The first sentence of that paragraph there
12  says "Withdrawals for agriculture in the Little
13  Colorado River Plateau basin and sub-basins in the Salt
14  River drainage were estimated based on groundwater
15  irrigation data developed by USGS and recent aerial and
16  satellite photography for effluent irrigated areas."
17            Do you see that?
18      A.    Yeah.
19      Q.    So in that sentence they're talking about the
20  Little Colorado River Plateau basin and the sub-basins
21  in the Salt River drainage?
22      A.    Yeah, and the Verde is a sub-basin of the
23  Salt River drainage, yeah.
24      Q.    Okay, there's a discussion of the Verde
25  Valley in the prior paragraph, right?


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1286


 1      A.    That's true.
 2            Now, taking your logic, if my -- will you
 3  allow me to add something here?
 4      Q.    You can add whatever you want.
 5      A.    The Little Colorado River is up pretty high,
 6  so using your logic you were using on me a little while
 7  ago about it being less, then that would factor in here
 8  too, wouldn't it?
 9      Q.    Okay.  The next sentence says "The datasets
10  include only the locations of agricultural fields, but
11  no information for crop type, applied irrigation, or
12  period of irrigation."
13            Do you see that?
14      A.    That's right.
15      Q.    And that's the same situation you have?
16      A.    Well, I kept seeing corn on those federal
17  land surveys.  A lot of corn was being grown, and they
18  could sell it to the Fort.  The Army was very
19  interested in grinding corn.
20      Q.    But in coming to your use of the
21  3.15 acre-feet per acre, you didn't do any analysis of
22  cropping patterns or crop types --
23      A.    No, I didn't.
24      Q.    -- back in 1870 or whatever?
25      A.    No.  It would be darn near impossible to know
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 1  specifically what crops were being grown out there in
 2  1871.
 3      Q.    And you didn't do that?
 4      A.    I knew that, like I just testified, a lot of
 5  corn was being grown.  I kept seeing that, and beans.
 6      Q.    The next sentence says "Consequently, the
 7  fields were assigned a weighted irrigation factor of
 8  3.15 acre-feet per acre per year that was developed
 9  from agricultural irrigation data from the Verde
10  Valley."
11      A.    That's right.  I just got through telling you
12  that.
13      Q.    That's not what you told Commissioner Allen
14  back in December, though, is it?
15      A.    Commissioner Allen?
16      Q.    Commissioner Allen asked you a question back
17  in December about where this was from, and you said it
18  was used for the entire Verde River.  Do you want to
19  look at the transcript?
20      A.    Yeah.  Yes, if it is, yes, that's right.
21      Q.    Yes, it's right, you want to look at the
22  transcript; or, yes, it's right, you said it was used
23  for the Verde River?
24      A.    I said it was used for the entire Verde
25  because I know ADWR has used it in the Verde Valley and
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 1  the USGS has used it as we're seeing here.
 2      Q.    Okay.  And this says it was developed from
 3  agriculture irrigation data from the Verde Valley,
 4  right?
 5      A.    Yeah.
 6      Q.    Okay.  And what's the citation there right
 7  after that sentence?
 8      A.    ADWR.
 9      Q.    Okay, so let's turn over to Page 95 of this
10  report that you relied upon.
11      A.    95?
12      Q.    95.
13            This is their -- this is the References
14  Cited, correct?
15      A.    Yes.
16      Q.    Do you see about a third of the way down
17  there on the left-hand column, it says "Arizona
18  Department of Water Resources, 2000"?
19      A.    Oh, okay.
20      Q.    Is that the citation that appeared at the end
21  of the sentence that we just looked at on Page 37?
22      A.    It appears to be, yeah.
23      Q.    Did you go and look at this document
24  that's --
25      A.    No.
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 1      Q.    -- cited here on Page 95?
 2      A.    No.
 3      Q.    Have you ever seen it?
 4      A.    I don't know.  I've seen more documents than
 5  I can remember.
 6      Q.    I'm going to hand you what's been marked, I
 7  think it's part of Exhibit X057.  I don't have a lot of
 8  questions about this, but I just want to know if this
 9  is a document that you've ever seen before?
10      A.    This looks familiar, but I have not studied
11  this document.  But I've seen it.
12      Q.    Is it your understanding this is the document
13  that -- the 2000 DWR report that was cited by the
14  USGS --
15      A.    It appears to be.
16      Q.    -- on its References Cited?
17      A.    (Nodded.)
18      Q.    Do you know where in here your 3.15 acre-feet
19  per acre shows up?
20      A.    Like I said, no, I have no idea.
21      Q.    Can you take a look and see if it's in there?
22      A.    No, I don't want to do it.  I just relied on
23  the USGS document, and that's where I stand.
24      Q.    So you didn't go look at the actual primary
25  source document that they cited?
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 1      A.    No.
 2      Q.    I hand you a different --
 3                 CHAIRMAN NOBLE:  Mr. McGinnis?
 4                 MR. MCGINNIS:  Yes, sir.
 5                 CHAIRMAN NOBLE:  Could we take a break?
 6                 MR. MCGINNIS:  Yes, sir.
 7                 (A recess was taken from 10:27 a.m. to
 8  10:47 a.m.)
 9                 CHAIRMAN NOBLE:  Are we ready to go on
10  the record?
11                 Mr. McGinnis, please proceed.
12                 MR. MCGINNIS:  Thank you, Mr. Chairman.
13  BY MR. MCGINNIS:
14      Q.    Mr. Hjalmarson, we were talking earlier this
15  morning, I believe you said that when you looked at the
16  survey plats up in the Big Chino and those tributary
17  areas you looked at, you saw a lot of corn?
18      A.    Yes.  They made note of entering and leaving
19  corn fields.
20      Q.    Is that the primary crop that you saw when
21  you were looking at those documents?
22      A.    I can't say for sure.  I saw a lot of corn
23  and then I saw beans, also.  In Williamson Valley I saw
24  a lot of corn.  So that was most of what I saw in
25  Williamson Valley.
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 1      Q.    So let's look back on Exhibit X037 that you
 2  have, I think, in front of you still.  This is the USGS
 3  2010 report.
 4      A.    Oh, okay.
 5      Q.    Back on Page 37, where we were before.
 6      A.    Okay.
 7      Q.    37.
 8      A.    37.
 9      Q.    And I think you said that the paragraph on
10  the lower right-hand corner was where you got the 3.15
11  number that you used.  The paragraph above that, do you
12  see, refers to the Verde Valley sub-basin several
13  times?
14      A.    Okay, up at the top?  Yeah, okay.
15      Q.    In the middle and then at the bottom, all in
16  the same paragraph?
17      A.    Okay.
18      Q.    Okay.  About two-thirds of the way down that
19  paragraph, there's a sentence that says "Crop type and
20  water use rates included," and it has alfalfa and then
21  it has corn.  Do you see corn there?
22      A.    Right.
23      Q.    Do you see what they have for acre-foot per
24  acre per year number for corn?
25      A.    Yeah, 1.86.
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 1      Q.    And that's in the Verde Valley, right?
 2      A.    It appears that way, yeah.  Yeah, the Verde
 3  Valley sub-basin, yeah.
 4      Q.    Let me hand you another document.
 5                 COMMISSIONER ALLEN:  Mr. Chairman, is it
 6  possible for Mr. Hjalmarson to speak into the --
 7                 MR. BREEDLOVE:  Oh, we have a
 8  microphone.
 9                 DIRECTOR MEHNERT:  It's right in front
10  of him.
11                 CHAIRMAN NOBLE:  We have two
12  microphones.  One, of course, is the recording
13  microphone, and the other is the amplification, and
14  we'll see if we can get Mr. Hjalmarson to use it.
15  However, it is a handheld microphone.
16                 MR. BREEDLOVE:  We can put it in a glass
17  so it's standing up.
18                 MR. SLADE:  Mr. Chairman, my other
19  suggestion is if we're not using the PowerPoint, the
20  Commissioners could sit at the table and might be able
21  to hear Mr. Hjalmarson better.
22                 MR. BREEDLOVE:  At what point is the
23  PowerPoint going to be used?
24                 MR. MCGINNIS:  I can work from hard
25  copies.  It sounds like Mr. Hjalmarson wants to work
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 1  from hard copies.  So as far as I'm concerned, I don't
 2  think we're going to use it, unless he just wants to.
 3                 COMMISSIONER HENNESS:  Do you think we
 4  can hear him better over there?
 5  BY MR. MCGINNIS:
 6      Q.    Are you good with the way we've been doing
 7  it, working with hard copies, Mr. Hjalmarson?
 8      A.    This is fine, yes.  Yeah, it's a little
 9  heavy.
10      Q.    I'm handing you a document that it's my
11  understanding has been marked part of Exhibit X057.
12  It's also a 2000 Arizona Department of Water Resources'
13  report entitled The Verde River Watershed Study.  Do
14  you see that?
15      A.    Yes.
16      Q.    Are you familiar with this document?
17      A.    Yes, I've seen this document.  I have it in
18  my computer at home.
19      Q.    Do you know what number for irrigation
20  requirement of acre-feet per acre the Department of
21  Water Resources used in this 2000 report?
22      A.    No.  No, I don't.
23      Q.    Okay.  Let's flip over to Page 3-15.  I'm
24  sorry, Page 3-35.  Table 3-15 on Page 3-35.  I'm sorry.
25            Again, this is a 2000 Arizona Department of
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 1  Water Resources report.  Do you see the table there?
 2      A.    Yes.
 3      Q.    3-15?
 4      A.    That's right.
 5      Q.    Do you see in the right column it has
 6  Weighted IR AF/AC?  Do you see that?
 7      A.    That's right.
 8      Q.    Do you think that's irrigation, weighted
 9  irrigation, acre-feet -- irrigation requirement
10  acre-feet per acre, is that what that looks like that
11  is?
12      A.    Yes.
13      Q.    Do you see what the number is there in the
14  total they have on that Table 3-15?
15      A.    Yes.
16      Q.    What's the number?
17      A.    1.86, is that the one?
18      Q.    No.  Are you on Page 3-35?
19      A.    Okay.
20      Q.    Table 3-15.
21      A.    Okay.
22      Q.    The column all the way to the right, where it
23  says "Total" at the bottom.
24      A.    Oh, .03?
25      Q.    No.  Where it says "Total" at the bottom
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 1  right-hand corner?
 2      A.    Oh, 3.15, yeah.  That's the number I used.
 3      Q.    That's your number, right?
 4      A.    Yeah.
 5      Q.    That's the number you used for the Williamson
 6  Valley, Big Chino, and the other sub-watersheds in the
 7  Verde River tributaries?
 8      A.    That's right.  Like I say, I didn't know
 9  precisely what the crop type was.  I do know in one
10  valley there was a lot of corn, like I said, but there
11  was a lot of other stuff there too I don't know
12  anything about.
13      Q.    Okay.  On this table -- you've already sort
14  of gotten ahead of me.  On this table, for corn it has
15  1.86 acre-feet per acre, right?
16      A.    Yes.
17      Q.    And for the crop mix it has your 3.15 number,
18  the total we just talked about?
19      A.    Yeah, that's right.  That's right, because I
20  did not know the crop type.
21      Q.    Okay.  Could you read for me the title of
22  this Table 3-15?
23      A.    Middle Verde Crop Acreage and Weighted IR for
24  Verde River, Verde River Valley, Oak Creek, Wet Beaver
25  Creek and West Clear Creek Subwatersheds.
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 1      Q.    So that's for the Verde River, Verde River
 2  Valley, Oak Creek, Wet Beaver Creek, and West Clear
 3  Creek, right?
 4      A.    That's right.
 5      Q.    Let's turn over now to Page 3-29, Tables 3-10
 6  and 3-11.
 7            Do you see those two?
 8      A.    Okay.
 9      Q.    Okay.  What's the title?  What watersheds
10  does Table 3-10 deal with?
11      A.    Upper Verde and upper Verde.
12      Q.    Okay.  I'm sorry, let me ask the question
13  again.  I'm not sure you got it.  Table 3-10.
14      A.    Okay, Upper Verde Crop Acreage.
15      Q.    Keep going.
16      A.    Okay, and Weighted IR For Big Chino Wash,
17  Walnut Creek, and Williamson Valley Subwatersheds.
18      Q.    Okay.  And those are three of the four
19  watersheds that you looked at in your report, right?
20      A.    Yes.
21      Q.    Okay.  And what's the total weighted
22  irrigation requirement that they have on Table 3-10 for
23  those watersheds?
24      A.    2.00.
25      Q.    Okay.  That's different than 3.15, right?
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 1      A.    That's right.
 2      Q.    Okay.  Look at Table 3-11.  What
 3  subwatersheds does that cover in this 2000 ADWR report?
 4      A.    That covers Granite Creek and Little Chino
 5  subwatershed.
 6      Q.    Okay, and those are watersheds, at least
 7  Granite Creek is a watershed, that you looked at, one
 8  of the four that you looked at in your report, right?
 9      A.    That's right.
10      Q.    And what's the weighted irrigation
11  requirement total for Granite Creek?
12      A.    Well, that's 3.30.
13      Q.    So those two numbers in Tables 3-10 and 3-11
14  in the 2000 ADWR report are more specific than the 3.15
15  you used, correct, they're for more specific
16  watersheds?
17      A.    Yes.
18      Q.    Okay.  And one of those numbers is lower than
19  your 3.15, and the other number is higher than your
20  3.15?
21      A.    That's right.
22      Q.    Okay.  Do you know what your depletion amount
23  would have been if you would have used these numbers
24  from this 2000 DWR report for the specific
25  subwatersheds you were looking at?
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 1      A.    No, I don't.  And, like I said, I used the
 2  USGS.
 3      Q.    Okay.  And you used the USGS, the 3.15 from
 4  Exhibit 32, from the paragraph that we talked about
 5  earlier, right?
 6      A.    That's right.
 7      Q.    And nothing in that paragraph or in that
 8  document talks about the four subwatersheds you were
 9  actually looking at, does it?
10      A.    No.  And, actually, to be very specific, I
11  was looking at everything above the Paulden gage.
12  Those four are the main watersheds there.
13      Q.    But you have acreage numbers only for those
14  four subwatersheds; Granite Creek, Williamson Valley,
15  Walnut Creek, and Big Chino Creek, right?
16      A.    That's right.
17      Q.    Let me hand you a document that's not been
18  marked yet, mostly because I want you to check my math.
19            And what I've tried to do on this document,
20  Mr. Hjalmarson, is to compare, first of all, your
21  depletion number in your original 2014 report -- that's
22  No. 1 there at the top -- with what your depletion
23  number now is with your new acreage number after your
24  bookkeeping error was discovered.  And then the bottom
25  one compares the number for your 7,000 acres after your
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 1  bookkeeping error was discovered using these acre-foot
 2  per acre numbers from the DWR report.
 3            And I want to walk you through that just to
 4  make sure that my math's correct, and I think
 5  Mr. Breedlove brought you a calculator.
 6            No. 1 there at the top, it has the 8,000 --
 7  do you see my -- are you with me?
 8      A.    Yeah, I'm with you.  Go ahead, but I'm going
 9  to say something when you finish.
10      Q.    Okay.  Well, No. 1 there at the top has your
11  8,095 acres, right, the original number you had?
12      A.    That's right.
13      Q.    Times your 3.15, right?
14      A.    Okay.
15      Q.    And that gets you to 25,499 acre-feet; is
16  that correct?
17      A.    Okay.
18      Q.    Okay.  And if you divide that by 725, which
19  was your conversion to cfs, you get to 35.17, roughly
20  the 35 you came up with, right?
21      A.    Okay.
22      Q.    Okay.  No. 2 there in the middle has your
23  acreage numbers with the bookkeeping error corrected.
24  So there's 325 for Walnut Creek instead of 1,395,
25  right?


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1300


 1      A.    Right.
 2      Q.    Multiplied by your 3.15, which is the number
 3  you used for acre-feet per acre, right?
 4      A.    Okay.
 5      Q.    And that comes to 22,129 acre-feet depletion?
 6      A.    Okay.
 7      Q.    You divide that by 725, which is your cfs
 8  conversion --
 9      A.    Okay.
10      Q.    -- gets you to 30.52, right?
11      A.    Right.
12      Q.    Okay.  The bottom one has those same acreage
13  numbers and uses these consumptive use irrigation
14  requirement numbers from the 2010 -- excuse me, 2000
15  DWR report we just looked at?
16      A.    Okay.
17      Q.    And that comes to 16,910.
18            And if you want to check the math, I've got
19  you a calculator right there.
20      A.    No, that's fine.
21      Q.    Okay.  Divide that by 725 to get to 23.32.
22  Does that seem right to you?
23      A.    Okay.
24      Q.    Okay.  So the difference between Table 3,
25  using your corrected numbers, and these numbers from
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 1  the DWR report is about 11 or 12 cfs, right?
 2      A.    That's right.
 3      Q.    Which is about half again as much as what the
 4  number is if you use the acreage numbers and the DWR
 5  numbers?
 6      A.    Okay.  Can I say something now?
 7      Q.    Sure.
 8      A.    The numbers you're using in the ADWR report
 9  are for a specific situation with specific crops, and
10  the resulting number of 2.0 and the 3.30 are for
11  specific crops in much recent time, in 2005 or whatever
12  it was.  So that's related to a specific situation.
13            The 3.15 I used is from the USGS, and it's a
14  general number.  If you don't know anything else, use
15  it.  That's what I did.
16      Q.    Okay.  Where did the USGS get their 3.15
17  number?
18      A.    The USGS, they did reference the ADWR, but
19  USGS has people that are experts in evapotranspiration
20  from crops.  I used to supervise Sandy Owen-Joyce, and
21  she did the whole lower Colorado River, for example,
22  and including the Camp Verde area and the Verde Valley,
23  and her -- she's involved in this a little bit.
24      Q.    And you don't think that the Arizona
25  Department of Water Resources has similar people like
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 1  that?
 2      A.    I don't think they have the scientists that
 3  the USGS has.  They don't even come close.
 4      Q.    But I thought you had said that the USGS had
 5  relied on the Department of Water Resources' work --
 6      A.    They did reference --
 7      Q.    -- when you testified back in --
 8      A.    They did reference --
 9      Q.    Let me finish, sir.
10      A.    That's true, they did reference this report.
11  That's true.
12      Q.    When you testified back in December, you said
13  the USGS had relied upon the DWR's report, right?
14      A.    They referenced it, yes.
15      Q.    But in terms of this document that I will
16  submit as an exhibit, nothing wrong with my math on
17  this, right?
18      A.    Yeah, I agree with your math.
19            Mark, may I say something about this?
20      Q.    Sure.
21      A.    Have you checked the crop usage figures in
22  this that they computed for the upper Verde and middle
23  Verde?
24      Q.    Where are there crop usage figures that
25  you're computing for the upper Verde and middle Verde?
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 1      A.    I can't point to the specific page right now,
 2  but I can tell you what they are.
 3      Q.    This is a document you relied on, and you
 4  can't tell me what the numbers are that you just raised
 5  on your own?
 6      A.    No, I'm giving you a -- oh, okay.  That will
 7  come up.  That will come up later.  I'm just asking you
 8  if you were aware, because it comes to 25,000.
 9      Q.    You recall back in December, when Mr. Hood
10  asked you where you had gotten your 3.15 number, you
11  pointed to --
12      A.    That's right.
13      Q.    -- Page 37 of the USGS report?
14      A.    Okay.  That's --
15      Q.    Which cites the 2000 DWR report?
16      A.    We're fine on that.
17      Q.    Let's look at Page 26.
18      A.    26 of --
19      Q.    Back to your report.  We're done with the
20  other stuff.
21      A.    Are you through with this thing?
22      Q.    With that thing, yeah.
23      A.    Okay.  Thank you.  Hold on a second.
24            Okay, 27.
25      Q.    So Page 26 of your report.
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 1      A.    26?
 2      Q.    Yes, sir.
 3      A.    Okay.
 4      Q.    The bottom box.  Do you see that?  It says
 5  Method 1.
 6      A.    Okay.
 7      Q.    This is where you took the gaged flows, made
 8  an adjustment for the depletions from irrigation
 9  upstream on the tributaries, and got to a virgin
10  flow -- median virgin flow number; is that right?
11      A.    That's right.
12      Q.    And the 30 -- so let's look at Q50 for
13  gage 5037.  The 30 is a gaged flow number, right?
14      A.    The 30 --
15      Q.    It says "Q50 virgin at gage 5037."
16      A.    That first number is the gaged, yes.
17      Q.    And the next number is the 35 you got from
18  depletions from irrigated agriculture up in the
19  tributaries?
20      A.    That's with the error in it, yes, and then I
21  subtracted the 5 cfs.  That was my cover-my-butt
22  number.
23      Q.    Okay.  So, for example, just using this line
24  here, the 35 that's in this report, if you adjust it
25  based upon your bookkeeping error on the acreage, it
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 1  would be about 30, right?
 2      A.    That's right.
 3      Q.    And that would reduce the cfs down to 55?
 4      A.    No, it's 60.
 5      Q.    If you just plugged it into this calculation
 6  and didn't take your padding out, it would be 55,
 7  right?
 8      A.    What you have here, instead of 35, you have
 9  30.  On my revised computation, would be 30 plus 30.
10  The error computation is 30 plus 35 minus 5.  The 35
11  minus 5, the 5 is my cover number.
12      Q.    I understand what you did.  I'm just asking
13  if you add 30 and 30 and take 5 from it, you get 55?
14      A.    Okay.  Yeah.
15      Q.    And the number I had on the sheet that we
16  just went through was 23, right, if you use the DWR
17  irrigation requirement numbers, right?
18      A.    If you want to use that number.
19      Q.    The sheet you just agreed with my math on,
20  right?
21      A.    No, I could buy your math, yeah.
22      Q.    So on 5037, for example, it would be 30 plus
23  23 minus 5, right?
24      A.    That's right.
25      Q.    So that's 50 -- what's that, 50 -- what's
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 1  that number?
 2      A.    You're doing the math.
 3      Q.    48?
 4      A.    Okay, whatever.
 5      Q.    Okay.  So instead of 60, which is what you
 6  had in your report, it would be 48?
 7      A.    Okay.
 8      Q.    And all those numbers would be different if
 9  you used your corrected acreage numbers and the DWR
10  acre-foot per acre numbers that were specific for the
11  watersheds you were looking at?
12      A.    Yeah.  We're just talking math, and I'll
13  agree with your math.  I won't agree with your logic.
14      Q.    I'm going to go back just a minute real quick
15  back to the 2000 DWR report that I told you you were
16  done with, but you're almost done with.
17            Do you have that still?
18      A.    The what, now?
19      Q.    This big thick, the Verde watershed study by
20  DWR.
21      A.    The big one?
22      Q.    Yeah, the one I told you you could put away,
23  take it back.
24      A.    I asked you.
25      Q.    Sorry.  I know.
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 1      A.    Okay.
 2      Q.    Okay, look at Page 3-20.
 3      A.    Okay.
 4      Q.    Okay.  This is a section where they're
 5  talking about Irrigation Uses, right?  You can look on
 6  3-19 for the heading, if you want to.
 7      A.    What?
 8      Q.    This is a section of this report where
 9  they're talking about Irrigation Uses.  The heading
10  appears on the prior page.
11      A.    Oh, okay.  Okay.
12      Q.    Right?
13      A.    Okay.
14      Q.    Second full paragraph on 3-20, it says "It is
15  important to note that pasture is the predominant crop
16  grown in the Upper and Middle Verde areas and is
17  typically deficit irrigated."
18            Do you see that?
19      A.    Okay.
20      Q.    And I think we established earlier deficit
21  irrigation is not a term you ever heard before?
22      A.    I'm not -- it just didn't ring a bell.
23      Q.    Flip over to 3-29, the same report, below the
24  tables we already talked about.  This is in the DWR
25  2010 [sic] study.
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 1      A.    Okay.
 2      Q.    Bottom of that page there on 3-29, they're
 3  talking, it says "Description of Irrigated Lands,
 4  Williamson Valley."  Do you see that?
 5      A.    Yeah.
 6      Q.    And they talked about Williamson Valley
 7  beginning -- farming in Williamson Valley beginning in
 8  about 1865; do you see that?
 9      A.    Yes.
10      Q.    Is that consistent with what your
11  understanding is?
12      A.    That's what I'm reading, yeah.
13      Q.    Do you have any independent knowledge about
14  that from your work?
15      A.    I know it was -- I don't know specifically
16  1865, but there was early farming there, yes.
17      Q.    And it says "Approximately 1,300 acres are
18  farmed within Williamson Valley.  An additional 320
19  acres of land were identified that exhibited evidence
20  of farming, but were not currently in production."
21            Do you see that?
22      A.    Yeah.
23      Q.    Go to the top of Page 3-30.
24            The next sentence says "Field investigations
25  and aerial photographs indicate that the estimated
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 1  maximum number of potential acres that could be
 2  irrigated in Williamson Valley is 1,620 acres."
 3      A.    Okay.
 4      Q.    Do you remember what acreage number you used
 5  in your report for Williamson Valley?
 6      A.    I don't have it right offhand.
 7      Q.    Was it 3,600?
 8      A.    Yeah, that's measured directly from -- that's
 9  just simply a measurement of the federal land survey.
10  It's as simple as that.  It's not my number.  It's
11  their number.
12      Q.    But it is the number you used in your report,
13  right?
14      A.    Yeah.  That's right.
15      Q.    So let's go back to your report then.  You
16  can put that document away now.
17      A.    You're sure?
18      Q.    I hopefully won't lie to you twice in a row.
19      A.    Okay.
20      Q.    Didn't mean to the first time.
21            In your report, I want to start on Page 34.
22      A.    34.
23      Q.    See that?
24      A.    Uh-huh.
25      Q.    The paragraph there below the map, it refers
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 1  to channel widths in May 1909 of 66 feet and 108 feet?
 2      A.    Yes.
 3      Q.    Do you see that?
 4      A.    Yes.
 5      Q.    1909 was after some pretty big floods on the
 6  Verde, right?
 7      A.    Yeah, there had been -- well, I don't -- down
 8  on the lower part we know there were some big floods.
 9  I don't know about up here.
10      Q.    In the 1900s, right?
11      A.    In early 1900s there were some big floods on
12  the Verde, and, like I say, it was the lower Verde that
13  we know about.  The middle and lower Verde we know
14  there were some big floods.
15      Q.    The second sentence there talks about a depth
16  of 12 inches was also measured at both sites, but that
17  surveyors did not identify the channel shape.
18      A.    They did not, that's right.  Like the
19  measurements that we've been -- that Mr. Hood and I
20  were talking about previously in December, the
21  surveyors measured an average.  They had a habit of
22  measuring an average depth for cross-sections.
23      Q.    Based on the work that you have done looking
24  at the surveyors' surveys, though, you don't know
25  whether the 12 inches was an average depth, maximum
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 1  depth, or the depth all the way across the channel,
 2  right?
 3      A.    Like I just told you, they had a habit of
 4  just recording an average depth.
 5      Q.    But they didn't say anything about that in
 6  this particular survey, did they?
 7      A.    No, they don't say it, but I've looked at
 8  enough of these to know that that's what they were
 9  doing.
10            On the lower Verde, there were cases where
11  they actually estimated the width of the main channel
12  itself and then reported an average depth for that.
13      Q.    Flip over to Page 36.  The top box there you
14  talk about three different types of channel shapes that
15  were used, are used sometimes in calculations?
16      A.    Yeah.  Like I testified earlier, that was a
17  desperate attempt to milk whatever I could out of the
18  information.
19      Q.    And none of those channel shapes are
20  necessarily uniform longitudinally up and down the
21  river, right?
22      A.    That's true.  It's just taking a look, using
23  hydraulic methods, at the data from the survey.
24      Q.    You talked some back in December about your
25  Method 3, right?
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 1      A.    Right.
 2      Q.    And that was based upon the measurements and
 3  some measurements that were in the surveys, right, is
 4  that how that was done?
 5      A.    It's based on the width that the federal
 6  surveyors measured and the average depth, that's all.
 7      Q.    And you don't have any way to know whether
 8  the flow that was happening at the time the surveyor
 9  was there was a normal flow or an unusually high flow
10  or an unusually low flow?
11      A.    I checked some weather records on this, and
12  they were -- well, I have it on Page 35.  Do you see
13  that?
14            And I have a date in May, May of 1909,
15  circled there, and it shows an average monthly flow in
16  May of 199.9.  And for a typical May, for a typical
17  May, it's more than double that.  Do you see that, what
18  I have circled at the bottom?
19      Q.    Yes, sir.
20      A.    So it was dry.  So I assumed it was base
21  flow.  That seemed to be logical.  Okay?
22      Q.    Page 49 of your report, the very last
23  sentence on Page 49.  Tell me when you're there.
24            Refers to numerous riffles and pools, and
25  this is on the Verde, right?
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 1      A.    49.
 2      Q.    Very last sentence, very bottom.
 3      A.    "The Verde River typically --"
 4      Q.    The last sentence of that paragraph.
 5      A.    Yeah, the one that I have highlighted there,
 6  yeah.
 7      Q.    Yeah, "There are numerous riffles and pools
 8  with a mix of nearly straight and sinuous reaches,"
 9  right?  Is that what it says?
10      A.    Yes.
11      Q.    Okay.  And you would agree with me that
12  riffles can be impediments to navigation?
13      A.    Riffles?  Not necessarily.  It's an
14  indication that the flow would be a little shallower,
15  with a little higher velocity, with a little gradient
16  when it breaks, but it --
17      Q.    And you --
18      A.    -- may or may not be an impediment.
19      Q.    But it can be?
20      A.    Yeah, it could be.
21      Q.    About how many pools and riffles would you
22  say exist on the upper Verde?
23      A.    I didn't count the number.  Well, I may have,
24  but I don't have it at the top of my head right now.
25  What I focused on was, spatially speaking, 95 percent
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 1  of the river was pools, spatially.  So you go along the
 2  length of the river and about 95 percent of it,
 3  roughly, is pools.
 4      Q.    And that 5 percent that's not pools is
 5  scattered up and down the river, right?
 6      A.    Yeah.  The riffles tend to occur -- a very
 7  common location for a riffle that forms the pool or,
 8  you know, a pool is formed behind the riffle, those
 9  commonly are where tributaries come into the Verde, and
10  during floods debris carried by the dribs is deposited
11  in the river and forms a little dam and a riffle occurs
12  and a pool occurs behind it.  That's very common, but
13  it's not exclusively.  There's riffles in other places
14  too.
15      Q.    Let's go on to Page 57 in your report.  I
16  want to ask you about the upper left-hand corner of
17  that page.  It's township 18 north, range 2 east; do
18  you see that?
19      A.    Yes.
20      Q.    And this is, I assume, some handwritten
21  information you got off of a survey plat or one of the
22  survey documents?
23      A.    You mean the copies that -- yeah, that's from
24  the survey book, 1417.
25      Q.    It says "The land in this township is
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 1  mountainous and the soil rocky and sandy, worthless for
 2  agricultural purposes."
 3      A.    Yeah.
 4      Q.    And township 18 north, range 2 east, that's
 5  up in the area where you said there was 7,000 acres of
 6  land irrigated historically, right?
 7      A.    No, no, this is -- no, that's not in the
 8  valley.
 9      Q.    Where is it?
10      A.    It's along the Verde.  So what I have shown
11  there is Perkinsville Ranch.
12      Q.    As you sit here today, do you know where
13  township 18 north, range 2 east is?
14      A.    Am I aware?
15      Q.    Do you know where it is?
16      A.    Yeah.  Well, I have it shown on that plot I
17  have of all of the townships where federal land
18  surveyors' surveys were made along the river, and this
19  is one where I think they just surveyed the exteriors,
20  not the sections.  But this is to the east of Big Chino
21  Valley.
22      Q.    Big Chino Valley is one of the valleys you
23  had irrigation in in your analysis, right?
24      A.    That's right.  This is -- and the terrain is
25  completely different.  It's to the west of Sycamore
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 1  Creek.  It's to the south of Bill Williams Mountain.
 2  What more do you want?  Okay.
 3      Q.    That's your answer.
 4            Page 63 of your report.
 5      A.    Okay.
 6      Q.    You have sort of a side note there in kind of
 7  a brown color about sinuosity?
 8      A.    Yes.
 9      Q.    What's the source of your information about
10  sinuosity that's in this note?
11      A.    I think that's the Forest Service.
12      Q.    Do you know where you got that from?
13      A.    I said I think it is.
14      Q.    But I mean do you know what; was it a report
15  or was it talking to somebody, or do you know where
16  that came from?
17      A.    It's in my main report here.  Let's go --
18  let's see.  Let's see where I have that.
19            Well, it's from the Forest Service.  I do
20  show those, and I've written over 800 pages here, and I
21  lose track of which report has what, but --
22      Q.    It makes me feel better.  I thought it was
23  just me.
24      A.    Yeah.  No, I wanted to cover everything.
25  Okay, here we are.  Page 48.
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 1      Q.    48 of your report?
 2      A.    Yeah, of the report.  The upper figure.  I
 3  add the sinuosity there, and then I inserted the
 4  percentage for those particular sinuosity
 5  characteristics, and those percentages come right from
 6  the Forest Service report.  I just -- for convenience I
 7  just put all the information on one figure.
 8      Q.    Okay.  On that same page 63, toward the
 9  bottom there's a sentence that says "Had the large
10  obstructions and degree of meandering been considered,
11  the natural depths would have been at least 10 percent
12  greater."
13            Do you see that?
14      A.    That's right.
15      Q.    So you're saying if you take into account
16  boulders and the meandering of the river, it makes the
17  depth greater; is that what that says?
18      A.    Yeah, the roughness goes up.  When you have
19  meanders, you have transverse turbulence occur and so
20  forth as the water goes from one bank to the other, and
21  the effect is an increasing in water surface elevation
22  because energy is being lost to turbulence and, in
23  other words, its roughness associated with the
24  meandering.  So the depth goes up.
25      Q.    So it kind of pools it up, is that what
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 1  you're saying?
 2      A.    It would do it -- in a big pool it wouldn't
 3  do it because there's no velocity involved.  It would
 4  just be a big pond.
 5      Q.    Those large obstructions can make the depth
 6  greater, but it also can make it less navigable, right?
 7      A.    It can also make it what?
 8      Q.    Less navigable, large obstructions in the
 9  river?
10      A.    Maybe or maybe not.
11      Q.    Page 75 then of your report.  The caption on
12  the top photo there, you refer to rapids near
13  Perkinsville; is that right?
14                 MS. HERR-CARDILLO:  What page are you
15  on, Mark?  I'm sorry.
16                 THE WITNESS:  Verde River near --
17  BY MR. MCGINNIS:
18      Q.    75, top photograph on 75.
19      A.    Okay, view looking upstream?  Yeah.  Yeah,
20  it's interesting how the sunlight enhanced what was
21  going on there.
22      Q.    But your own caption there refers to rapids
23  in that stretch?
24      A.    Yeah, there is an area there where it's
25  rapid, yeah.  It's not a waterfall or anything.  It's
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 1  just -- you know, you can call it a riffle too, the
 2  same.
 3      Q.    But you used the term rapids?
 4      A.    That's true.
 5      Q.    Page 88 of your report.  Sorry to keep
 6  flipping too much, but I'm trying to move along.
 7            Do you see that?
 8      A.    88?
 9      Q.    The two graphs at the bottom.  My question
10  is, you say what the black line is and you say what the
11  red line is.  What's the green line?
12      A.    The green line is the water level at the
13  current meter measurement that the Forest Service made.
14      Q.    Go to Page 90.  You alluded to this a little
15  bit earlier, I think, but these are cross-sections you
16  got from the Forest Service, right?
17      A.    That's right.
18      Q.    And would you agree with me that at a
19  particular water flow rate, each one of these graphs
20  could show multiple channels, each one of these
21  cross-sections?
22      A.    Oh, if you increase the flow?
23      Q.    Well, for example, on the top -- let's just
24  go to the top graph.  If the water level is down below
25  21 cfs --
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 1      A.    Yeah.
 2      Q.    -- down to about 15 --
 3      A.    Yeah.
 4      Q.    -- you actually have two channels there,
 5  right?
 6      A.    Yeah, you could, yeah.
 7      Q.    The same thing on the next one.  The second
 8  one, if you're at about, I don't know, 5 or 6, you
 9  could have two channels?
10      A.    Sure.
11      Q.    The same thing with the other two, right,
12  specifically the third one?
13      A.    Yeah, on the -- yeah, that's true.
14      Q.    So one of the -- at least one of the six
15  cross-sections that Dr. Neary pulled for you as
16  representative of the 108 cross-sections shows multiple
17  channels on the Verde?
18      A.    Yes, that's right, one of them shows a small
19  overflow channel, yes.
20      Q.    And on the top graph there, how do you tell
21  which one is the overflow channel and which one's not?
22      A.    On Page 90?
23      Q.    Yeah, the top one.
24      A.    The top one?
25      Q.    Yeah.  If you're down to about 10 cfs,
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 1  there's two channels.
 2      A.    Well, it would be the deeper, the bigger one.
 3  It would be the one on the right.
 4      Q.    And neither of -- none of these
 5  cross-sections show a smooth parabolic channel across
 6  its width, right?
 7      A.    No.  That's true.  This is -- it's in an
 8  eroded environment, and generally -- well, if you were
 9  going to generalize the shape, the upper one there, you
10  could generalize that shape with a parabola.
11      Q.    But these are depictions of real life, what
12  actually happens on the ground, right?
13      A.    These are what they surveyed, yeah, you bet.
14      Q.    Let's go to Page 93.  There's a paragraph to
15  the left of the graph there about two-thirds of the way
16  down the page that says "20 percent of the natural
17  energy for the period of record is during the 1 percent
18  of days with the greatest flow."
19            Did I read that right?
20      A.    That's right.
21      Q.    What does that mean?
22      A.    That means that big floods have a lot of
23  energy.  So 1 percent of the time you have high flow,
24  and that represents 20 percent of the energy for --
25      Q.    And what's your -- I'm sorry, were you
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 1  finished?
 2      A.    No, that's good.
 3      Q.    What's your basis for that statement?
 4      A.    I did a flow duration relation, and then I
 5  looked at the potential energy between the Paulden gage
 6  and the Clarkdale gage, assumed no inflow, and simply
 7  converted the potential energy to kinetic energy.
 8      Q.    And what's the relevance of that conclusion
 9  for purposes of navigability?
10      A.    The relevance of it is that you can get
11  channel change during infrequent high flows because,
12  you know, for that particular period of time there's a
13  lot of energy.
14            But at the same time, 80 percent of the
15  energy is for flows that are more frequent, and quite a
16  bit of it is for base flow.  So that one particular
17  time it's not much energy, but it occurs most of the
18  time, and, therefore, when you look at the duration and
19  the amount, it comes out significant, significantly
20  large.
21      Q.    But when you get those big floods coming
22  through, you can get pretty substantial changes in the
23  channel?
24      A.    You can.  It's interesting up here, though,
25  the Forest Service did a lot of studying on that before
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 1  and after photographs.  Their report is full of that,
 2  and they discovered that there wasn't much change.
 3      Q.    They were talking about the upper Verde?
 4      A.    Yeah.
 5      Q.    Let's move over to Page 94.  I don't have a
 6  very good question about this, other than what's that
 7  graph?  What's the graph mean?
 8      A.    On the bottom?
 9      Q.    Yeah.
10      A.    That's just an example.  As it's depicted
11  there, of course, stated there, it's the Colorado River
12  at Lees Ferry.  And the idea there was to just show a
13  scour and fill that occurs in an alluvial channel.
14  It's a general representation.
15            I probably -- in hindsight, I probably
16  shouldn't have done that, because it doesn't really
17  reflect what's going on in a whole lot of the Verde;
18  but in pools where you have filling during low flows
19  and so forth and then scouring during the higher flows,
20  it applies to some of the pools.
21      Q.    And this graph shows the bed of the river
22  actually going up and down quite a bit, substantially?
23      A.    Yeah, it scours and fills during floods, and,
24  like I said, this would represent what happens in a lot
25  of the pools in the upper Verde, because they fill
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 1  during low flow periods with sediment and then it
 2  washes out during high flow.
 3      Q.    And these, particularly when you show for the
 4  Colorado River, you have some pretty substantial
 5  changes in the course of the same spring, basically,
 6  same season?
 7      A.    Yes, you can get -- yes.
 8            Both Dr. Pearthree and I agree that most of
 9  that channel up there's pretty stable, and it won't
10  scour.
11      Q.    When you mean up there, what are you
12  referring to?
13      A.    Pardon?
14      Q.    When you say up there, are you referring to
15  the upper Verde?
16      A.    Well, the upper Verde, yeah.  And a lot of
17  the lower Verde.
18      Q.    Page 96.  The second paragraph there says
19  "Where forces and shear stresses generated by base flow
20  and/or frequent (small floods) events are incompetent
21  to transport available materials, less frequent flows
22  of greater magnitude are obviously required."
23            What's your basis for the statement there?
24      A.    It's just a matter of energy.  You can have a
25  large obstruction there, and it takes a lot of energy
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 1  to move it because it takes a lot of energy to make
 2  that big boulder roll, or whatever, and move
 3  downstream.
 4      Q.    Is it your opinion that a reduction in base
 5  flow can actually cause braiding?
 6      A.    Yes.
 7      Q.    Is it your opinion that's happened in any
 8  segment of the Verde?
 9      A.    I haven't seen it in the Verde.  The Verde is
10  still pretty stable.
11            Below the dams -- below the dams there might
12  be some of that, but now that the Indians made you guys
13  release 100 cfs, I think things have improved a little
14  bit.  But...
15      Q.    You talked a little bit earlier about sort of
16  the relative amount of the river that's taken up by
17  pools versus riffles, right?
18      A.    Yeah.
19      Q.    And you said, I thought you said, it was
20  95 percent pools and 5 percent riffles?
21      A.    Roughly that.
22            Actually, if you want to know where that came
23  from, Jon Fuller and I were sharing our individual
24  observations.  We both seem to agree on that.
25      Q.    Say the river is 5 feet deep for 40 feet and
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 1  then an inch deep for the next 10 feet.  Right?  And it
 2  repeats that over and over again for miles and miles,
 3  right?  The majority of the river would be pools,
 4  right?
 5      A.    Yeah, yeah, for whatever -- yeah, okay.
 6      Q.    Wouldn't be a very enjoyable boating
 7  experience, would it?
 8      A.    No, not for that particular river you're
 9  describing.
10      Q.    Let's look at Page 106.
11      A.    96?
12      Q.    106.
13      A.    106.
14      Q.    106.  And this Page 106 includes sort of a
15  summary of your conclusions, right; starts on Page 105?
16      A.    Yes.
17      Q.    In Paragraph B on Page 106, you say, in the
18  second sentence, that channel geometry, channel widths
19  and depths -- and I'm paraphrasing -- were sufficient
20  to support navigability.  Isn't that what you're saying
21  there?
22      A.    Yeah.  Yes.
23      Q.    Did you do any analysis of the impact of
24  natural obstructions on the Verde on navigability?
25      A.    You mean obstruction like a big boulder?
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 1      Q.    Boulder, falls, rapids, trees falling across
 2  the river, all the things we've talked about in all
 3  these?
 4      A.    Well, I used the Hyra method, and in the
 5  assessment here, if you turn back to Page 104, there's
 6  the Hyra, application of the Hyra method, and I show
 7  riffle areas there.  It shows that I'm saying the depth
 8  gets down to about 2 feet, and it drops out of the
 9  navigability assessment there, using that criteria,
10  drops from optimum to acceptable.  So, in other words,
11  yeah, the navigability is not -- it's not as good.
12      Q.    Other than -- I'm sorry, were you done?
13      A.    Okay.
14      Q.    Other than the fact that you used the Hyra
15  method, did you do any independent analysis, in your
16  2,200 hours or so of work, of, for example, impacts of
17  boulders on the navigability of the Verde River?
18      A.    A coauthor of mine, Laurie Wirt, we did,
19  basically, the first study on the upper Verde that
20  defined the connection between the groundwater and the
21  base flow in the river.  She kayaked the thing many
22  times and canoed it during her water chemistry
23  analyses, and she didn't report any problems with any
24  obstructions.
25      Q.    Other than the fact that Ms. Wirt didn't
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 1  mention anything to you about obstructions, did you do
 2  any independent investigation of the impacts of natural
 3  obstructions on the navigability of the Verde?
 4      A.    Did I?
 5      Q.    You.
 6      A.    Only my visual observations based from the
 7  several times I've flown over it.  I looked -- I
 8  Googled it.  Google is a way to look at that.
 9            And so I did do an assessment like that.  I
10  didn't see much of a problem.  You would have to -- you
11  might have to paddle just a little bit to get around a
12  couple of those boulders that are up there, but it's
13  not an obstruction for the type of watercraft that I'm
14  saying it would be navigable for, you know, small
15  boats.
16      Q.    In Paragraph C on that same page, second
17  sentence, you say "Also, navigating the entire river
18  using canoes and kayaks has been a popular activity for
19  about the past 25 years."
20            Do you see that?
21      A.    That's right, yes.
22      Q.    Do you have any -- know of any reason why it
23  wasn't popular before 1990 to kayak on the Verde?
24      A.    I don't know.  There's not that much
25  information about that.  I talked to the Alvarez
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 1  daughter.  The Alvarez is the famous settler that lived
 2  or raised a family along the Verde right upstream of
 3  Sycamore Creek.  His daughter is a hairdresser in
 4  Cottonwood right across the street from Dairy Queen.  I
 5  went in there and talked to her.
 6            "What did you see, you know, when you were
 7  there?"  And she goes back to the -- she's an elderly
 8  woman, but she goes back into the, you know, 1960s,
 9  '70s or so.  And all she could tell me was is "I saw an
10  occasional frontier person," or something.  She used
11  some term like that.  "I saw an occasional person go
12  down in a canoe."  And so that's all I know about the
13  past up there.
14      Q.    Let's move over to your appendices now.  Do
15  you have those two with you, with you also?
16      A.    Yeah, I have -- both of them?
17      Q.    No, not the addendum.  The appendices to your
18  original report.
19      A.    Oh, the appendices.  Okay.
20      Q.    This is information you also put together as
21  part of doing your work on this case, right, these
22  appendices?
23      A.    Yeah.  Yes, right, I compiled it and put it
24  in here, yeah, and wrote something.
25      Q.    Appendix A.
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 1            And I have fewer questions about these than I
 2  did the report, if that's good news.
 3      A.    Okay.  Wait a minutes.  Okay.
 4      Q.    Page 57.  You have some quotes from an
 5  article from the Arizona Silver Belt about a trip by
 6  Hooker, Cox, Smith, and Miller.  Do you see that?
 7      A.    Oh, okay.
 8      Q.    At the end of that newspaper account, it says
 9  "In places they will have to shoot rapids, and in
10  others it will be necessary to carry their boat."
11      A.    Yeah, I don't know who was -- yeah, I don't
12  know who knew that, but anyway.
13      Q.    And that's from 1905?
14      A.    Yeah.
15      Q.    And you would say that's also true today,
16  right, if you went from -- if you were to try to go
17  from Jerome to Phoenix on the Verde, in some places you
18  would have to shoot rapids and in other places you
19  would have to carry your boat?
20      A.    There is Verde Falls, yeah.  If you don't
21  know what you're doing, you would probably want to
22  portage and -- yeah.
23      Q.    And that's even aside from manmade
24  obstructions that exist today, right?
25      A.    No, I think under natural conditions there
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 1  were some things in there that, well, a person with my
 2  skill wouldn't want to go over.  I would carry my boat
 3  around.
 4      Q.    Move on to Appendix G.  Page 19 of
 5  Appendix G.
 6      A.    Page 19?
 7      Q.    At the top it says "Verde Falls Area."
 8      A.    Okay.
 9      Q.    And this page talks about the Verde Falls and
10  has some photos of the Verde Falls, right?
11      A.    I'm sorry?
12      Q.    Has some photos of the Verde Falls?
13      A.    Yeah.
14      Q.    Okay.  The bottom right-hand corner has a
15  photo that says "Annual canoe race by Hjalmarson."
16      A.    Oh, okay.  Well, that -- yeah, that's not
17  Verde Falls.
18      Q.    So you weren't intending to try to imply on
19  this page that the annual canoe race goes over the
20  Verde Falls, right?
21      A.    No, I'm sorry, I did not mean to imply that,
22  no.
23      Q.    Page 29 of Appendix G.  The top photo shows a
24  beaver dam, right?
25      A.    Yes.
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 1      Q.    Is it your opinion that this beaver dam would
 2  require a portage if you were trying to canoe or go in
 3  some other boat?
 4      A.    Not for everybody.  There's people that can
 5  go over them.
 6            The beaver dams here, by the way, I've never
 7  seen one below Perkinsville.
 8      Q.    But you've seen a lot of them above
 9  Perkinsville, right?
10      A.    Right now there's a couple there, yeah, right
11  up to the upper rim and right below Granite Creek
12  there's a couple up there right now.
13      Q.    The next page, Page 30 of Appendix G.  You're
14  talking about an 1892 account of the Day brothers?
15      A.    Oh, yeah.
16      Q.    In the last sentence of that paragraph, you
17  say "There is no reason to assume similar trapping with
18  boats did not extend upstream to the mouth of Granite
19  Creek."
20      A.    Yeah.
21      Q.    Do you have any reason to -- do you have any
22  information --
23      A.    No, I don't have any information one way or
24  the other.
25      Q.    That's speculation on your part, right?
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 1      A.    It's just -- yeah.  I have no reason to think
 2  one way or the other, that it was or wasn't.
 3      Q.    Moving on to Page 78 of Appendix G, the
 4  second sentence there at the top of the page says
 5  "There are shifts in channel position in the basin
 6  deposit areas during large floods."
 7            Do you see that?
 8      A.    Yeah.
 9      Q.    Does that occur over the entire reach of the
10  Verde, in your opinion?
11      A.    Over the entire reach?
12      Q.    Yeah.
13      A.    From --
14      Q.    Shifts in the channel position in the basin
15  deposit areas during large floods, does that happen
16  typically on the Verde, up and down the Verde?
17      A.    In many areas there's basically a bedrock
18  confinement.  It wouldn't happen very much in there.
19  It wouldn't be moving much in there.
20            But where bedrock is further back and you
21  have alluvial deposits, then, yes, the Verde, the
22  characteristic of a sinuous river is that it moves back
23  and forth, yes.
24      Q.    You have some discussion in Appendix H about
25  the Oñate, O-N-A-T-E, expedition in 1598.  It's on
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 1  Page 4 of Appendix H.
 2      A.    Okay, what was your --
 3      Q.    Okay.  Go to Appendix H, Page 4.
 4      A.    Okay.
 5      Q.    Talks about Oñate, Don Juan de Oñate.
 6      A.    Oh, yeah.  Isn't that interesting.
 7      Q.    And my only question was, do you have any
 8  evidence to show that this gentleman ever used any type
 9  of watercraft on the Verde?
10      A.    No, no.  That's not what was going on there.
11      Q.    What was going on then?
12      A.    Well, they were a bunch of expedition on
13  horses and stuff crossing the United States.
14      Q.    Appendix I is something called the Verde
15  River Blue Trail document.  Do you see that?
16      A.    Yeah, that's a -- yeah.
17      Q.    Where did you get that?  Where did that come
18  from?
19      A.    I got that off the internet.  I thought it
20  was a pretty good map.  You know, it had a pretty good
21  map with it, so I just presented it.
22      Q.    Page 9 of that document, again on Appendix I,
23  it's really small print, but it's just talking about
24  the reach, I guess, below Bartlett?
25      A.    Yeah, that's -- yeah, that's -- well, that
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 1  includes Bartlett, yeah.
 2      Q.    And is says that's -- "are generally not
 3  boatable stretches."  Do you see that?
 4      A.    Yeah.
 5      Q.    Page 13 of that same document.  This is where
 6  you talk about the beavers.
 7      A.    Yeah, that's interesting.
 8      Q.    And this is not something you wrote.  I
 9  didn't mean to imply that.  But this is from the Verde
10  River Blue Trail document, right?
11      A.    That's what they put in there.  The only
12  beaver I've seen down there is I was measuring a flood
13  on the Beeline Highway Bridge, and it's a flood that
14  came right through the reservoirs, and there were
15  several of us there, and we saw a displaced beaver
16  laying on his back floating down headed for the canal
17  system in the Salt River Valley.  That's the only
18  beaver I've ever seen there, and I think he came from
19  way up above.
20      Q.    Well, this document that you put in
21  Appendix I on Page 13 says "Numerous and prolific,
22  beavers are the engineers of the Verde" --
23      A.    Yeah.
24      Q.    -- with an exclamation point.
25            "In the stretches from the headwaters
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 1  downstream to Perkinsville they have built dam after
 2  dam, creating habitat for plants, fish and mammals."
 3  Is that right?
 4      A.    Yeah.  Yeah.  That's not my opinion.  That's
 5  their -- that's just part of this document.
 6      Q.    We've got a nice picture of a beaver there,
 7  right?
 8      A.    Yeah, there's a little beaver there, yeah.
 9      Q.    Might even be the same one you saw displaced,
10  literally?
11      A.    Yeah, I don't think he's the same guy.  I
12  don't recognize him.
13      Q.    All right, let's move on to your first
14  addendum.
15      A.    First addendum.
16      Q.    The October -- I'm sorry, the November 14th,
17  2014 addendum.
18            Do you have that?  That's Exhibit X036.
19      A.    Okay.  Yeah, okay.  All right.
20      Q.    You would agree with me, wouldn't you, that
21  several of the surveys that you looked at were done in
22  April and May?
23      A.    There were -- yes, there were.  Yes, that's
24  right.
25      Q.    And that's typically a higher flow period of
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 1  the year, right?
 2      A.    April and May?  No.
 3      Q.    March, April, May?
 4      A.    You can get some winter there, but May is one
 5  of the driest months.
 6      Q.    Did you do any work when you were looking at
 7  the surveys to familiarize yourself with the
 8  instructions that were given to the individual
 9  surveyors?
10      A.    Not those specific.  I've read instructions,
11  but not directly related to those particular surveys,
12  no.
13      Q.    Have you looked at the manuals that were done
14  by the office that sent them out to do surveys?
15      A.    Yes, I've read the manuals.  I'm aware that
16  there were changes in them and so forth.  I'm also
17  aware that there were office instructions too that were
18  inde -- seemed to be independent of the national
19  manuals.  There were surveying characteristics that
20  seemed to be a local -- influenced by local conditions.
21      Q.    When you spent your four months, or whatever
22  it was, looking at the surveys and the plats, did you
23  do any analysis to determine for each plat, each
24  survey, what instructions they were done under?
25      A.    No, not specifically, no, I did not.
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 1      Q.    But you were aware that the instructions in
 2  the manuals changed over time?
 3      A.    I was aware of changes, yes.
 4      Q.    Let's look on Page 8 of your addendum, first
 5  addendum.
 6      A.    Okay.
 7      Q.    There at the bottom it talks about a survey
 8  in township 4 north, range 7 east, right?
 9      A.    Yes.
10      Q.    And that's in the area of Fort McDowell,
11  correct?
12      A.    Yes.
13      Q.    And that survey was done in early March,
14  first part of March, 1911, right?
15      A.    Yes.
16      Q.    And you would agree with me that early March
17  is definitely a period of -- it's normally higher
18  flows, right?
19      A.    High flows are common in February and March.
20  So is base flow.  A good word is it's variable during
21  that time.
22      Q.    And the first part of March would have been
23  before at least the peak of the irrigation season,
24  right, so diversions would have been relatively less
25  than they would have been in the summer?
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 1      A.    Yeah, that's right, you wouldn't expect a
 2  whole lot of diversions and so forth upstream.
 3      Q.    When you were looking at the surveys, did you
 4  look at any surveys that were done in June, July, or
 5  August, that you can recall?
 6      A.    I must have, but I can't put my finger on
 7  them.
 8      Q.    You don't remember any of them being done in
 9  those summer months?
10      A.    In those months?
11      Q.    In those months.
12      A.    Honestly, I can't -- I don't know.  I don't
13  remember any right on the river that were very
14  important, but I honestly don't know.
15      Q.    If there were surveys done in the months when
16  there were typically higher flows and, say, there
17  weren't any surveys done in the summer months, when
18  there are typically lower flows, wouldn't the depth
19  numbers that come out of the surveys be skewed upward
20  from what it would be if you had looked at the depths
21  over the course of the year?
22      A.    Skewed from what?
23      Q.    From what it would have been if you would
24  have looked at depths every day of the year.
25      A.    Because of upstream diversions, you would
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 1  expect less water and, therefore, less depth.
 2      Q.    In the summer?
 3      A.    In the summer, during the irrigation season,
 4  yes.
 5      Q.    Even without upstream diversions, wouldn't
 6  you expect less water and less depth in the summer in
 7  Arizona?
 8      A.    Without, without that?
 9      Q.    Yeah, under natural conditions.
10      A.    Well, you get summer storms too, you know,
11  like you get a mixture of base flow and so forth in
12  March, base flow and storms, and you get the same
13  thing -- you get the same thing in August.  You get
14  little -- you know, so you kind of get, you know, a
15  similar situation.  But because of evapotranspiration,
16  under natural conditions you would expect less water in
17  August than you would in May or April or whatever.
18      Q.    Back on Page 8 of your addendum, where we're
19  talking about the bottom box there, you see there that
20  particular survey refers to sandbars?
21      A.    Wait a minute.
22      Q.    I'm sorry, not the survey.  Well, it's the
23  red writing on Page 8 at the bottom.  Is that your
24  writing, or is that quoted from the survey?  Maybe
25  yours is not color.  Mine's red.
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 1      A.    The large print there, yeah, is my writing,
 2  and I was just summarizing what was in the survey.
 3      Q.    The fifth paragraph down there refers to
 4  sandbars?
 5      A.    Yes.
 6      Q.    And the sixth paragraph refers to split flow
 7  (two channels)?
 8      A.    Yeah, it was noted in the survey, so I just
 9  referenced it there.
10      Q.    And that's down near Fort McDowell, right,
11  where that survey was?
12      A.    That's right.
13      Q.    Over on Page 13.  This is another survey
14  you're talking about here on township 3 north, range 7
15  east?
16      A.    Page 13?
17      Q.    Sorry.
18      A.    Can I make a comment on what we were just
19  looking at?
20      Q.    Sure.
21      A.    If you go into my second addendum, I decided
22  to show climatological data for this particular survey
23  that we're looking at, and I did it for the survey for
24  the township just to the south, T3 north, 7 east.  So I
25  furnished daily temperatures and precipitation for
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 1  many -- for several sites in the basin in 1911, and
 2  that will support where I talked about about you can
 3  have a mixture of direct runoff from snowmelt and you
 4  can also have base flow.
 5      Q.    And the surveyor who was there on the ground
 6  in March 1911 referred to sandbars and referred to
 7  split channels in this area down here on township 4
 8  north, 7 east near Fort McDowell?
 9      A.    That's right.
10      Q.    Page 13.
11      A.    Okay.
12      Q.    13, this is a different survey.  This is
13  3 north, 7 east, right?
14      A.    13.
15      Q.    I'm reading your writing on the lower
16  right-hand corner.
17      A.    Okay, I got it.
18      Q.    And there, again, they refer to a sandbar or
19  you refer to a sandbar?
20      A.    Yeah.  Sure, there's sandbars down there.
21      Q.    Page 18 of the addendum.
22      A.    Okay.
23      Q.    Under the heading USGS gage 09508000, you
24  have a sentence there that says "The relation of
25  decreasing mean depth as discharge increases clearly
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 1  shows how worthless the use of mean depth for a channel
 2  can be for the assessment of navigability."
 3      A.    Yeah.
 4      Q.    So is it your opinion that anybody who's done
 5  any work in this case on mean depth has done something
 6  that's worthless?
 7      A.    In the December hearing, Eddie asked me to
 8  draw a sketch up on the board, and I drew a sketch of a
 9  panhandle and explained this.  So do you want me to
10  repeat that or --
11      Q.    No, I'm just asking you whether you think
12  anybody who's done any mean depth analysis has done
13  something that's worthless for purposes of this
14  hearing, which is what you say here?
15      A.    For the assessment of navigability, where you
16  have panhandles, weird shapes, and all that kind of
17  stuff, you have a variable shape, I would say it has
18  very limited value for the assessment of navigability.
19      Q.    And in the next paragraph you actually refer
20  to it as meaningless, a meaningless measure of
21  navigability.
22      A.    Well, it's essentially -- in many cases it
23  would be meaningless.
24      Q.    Can you tell me which cases those are?
25      A.    Well, anything within an extremely irregular
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 1  cross-section.
 2      Q.    Yet when you were at the USGS, you personally
 3  made measurements of mean depth on the Verde?
 4      A.    I made measurements of mean depth?
 5      Q.    You made depth measurements, right?
 6      A.    You mean when you make a current meter
 7  measurement?  What are you --
 8      Q.    Well, let's look at that same paragraph.  "I
 9  (Win Hjalmarson) personally made one of the
10  measurements of discharge shown on the plot and can
11  assure ANSAC that mean depth, especially when the
12  computation includes an overflow area, is a meaningless
13  measure of navigability at this and nearly all
14  locations."
15      A.    I mean it.
16      Q.    Page 33 of that first addendum, where it says
17  "Item 1," do you see that?
18      A.    33.  Okay.
19      Q.    It says "The 1904 USGS map shows a single
20  channel for the same reach that Dr. Mussetter says was
21  a wide-braided channel with a braided pattern and
22  unstable low-flow channels."
23      A.    That's right.
24      Q.    But you would agree with me, though, wouldn't
25  you, that the 1904 map shows braided channels and
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 1  braided portions in some of it?
 2      A.    Yes.  Yeah.  Yeah.
 3      Q.    There's braiding there?
 4      A.    Yeah, braiding, you know, comes and goes,
 5  yeah.
 6      Q.    It's not a single channel throughout its
 7  length?
 8      A.    Yeah, and it could be braided one time and be
 9  a single channel, you know, a year later.
10      Q.    But this map, 1904, shows some braiding,
11  right?
12      A.    There's some braiding in there, yes; but,
13  basically, that's a single channel.
14      Q.    And this is a very small scale or very -- a
15  scale, if you were in an airplane, you would be real
16  high up if you were looking at this, right?
17      A.    Well, this is just a map.
18      Q.    Right.  It's not a very detailed map?
19      A.    Yeah, that is a good map.  I just reduced it
20  and showed it to you.  Go look at -- that is quite a
21  detailed map.
22      Q.    So, but what you have here shown in this
23  quarter of a page on Page 33 --
24      A.    I had to reduce it to show it on the page.
25      Q.    You bet.
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 1      A.    It's quite a large map.
 2      Q.    And it shows braiding on it?
 3      A.    Yeah, there's some braiding in there.  But
 4  it's primarily a single channel.
 5      Q.    Page 34.  This is a -- I guess that's the
 6  same survey of township 4 north, 7 east we already
 7  talked about, right?
 8      A.    Yeah, okay.
 9      Q.    Does that survey show up twice in your
10  addendum?
11      A.    Yeah.  I guess, yeah, I think I showed that
12  in the addendum also, yeah; or wait a minute.  Yeah, it
13  might be twice in here, yes.
14      Q.    Moving on to Page 37 of your addendum.  I
15  just had some questions about the graph on the top; and
16  that is, what number did you use for the Verde for
17  bankfull discharge in coming to this graph?
18      A.    For bankfull discharge?
19      Q.    Bankfull discharge, which is what's on the
20  bottom.  What is the bankfull discharge of the Verde?
21      A.    Well, it's roughly -- well, it's a variety,
22  depending on the location along the river; but,
23  generally speaking, it could correspond to a two-year
24  flood or mean annual flow.
25      Q.    What's bankfull discharge mean?
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 1      A.    It's related to the forming of the channel,
 2  and it's a point where, oh, you might start getting
 3  vegetation forming along the sides where it becomes
 4  distinctly different and, also, it's where it can start
 5  to spread out.
 6      Q.    So is it how much water the stream can take
 7  without overflowing its banks?
 8      A.    It's about that, but not necessarily that.
 9  It's a variable point that's related to where the
10  vegetation is and the morphology and geometry of the
11  channel.
12      Q.    And what did you say, in general, the
13  bankfull discharge number for the Verde would be?
14      A.    What they would be?
15      Q.    Would it be, yeah.
16      A.    They would be more than the Q90.
17      Q.    How much more?
18      A.    Well, I don't know.  Like I say, I'm not
19  going to get real specific with you, but --
20      Q.    Well, I mean, you don't know the number or
21  you just don't want to tell me?
22      A.    I know a range.
23      Q.    Okay, what's the range?  You might have said
24  it already and I missed it.
25      A.    Where at?
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 1      Q.    Pick someplace on the Verde.
 2      A.    At Paulden it would be -- well, under natural
 3  conditions?
 4      Q.    Sure.
 5      A.    60, maybe, 70, somewhere in there.
 6      Q.    How about Camp Verde?
 7      A.    Camp Verde?  You told me I was picking.  Now
 8  you're picking.
 9      Q.    Well, you picked one.  I'm picking.
10      A.    Okay, Camp Verde.  Down there at Camp Verde,
11  300, maybe, 400, somewhere in there.  Like I say, it
12  will vary along the river a little bit, too.  There's
13  different indicis in regard to bankfull.
14      Q.    What's the highest you think it is anyplace
15  along the Verde?
16      A.    The highest --
17      Q.    Bankfull discharge.  Where is it the highest,
18  and what's the number, as best you can tell me?
19      A.    Oh, I would say if it was over 500, I would
20  be a little surprised.
21      Q.    So does that mean that -- from what you just
22  said, does that mean that no place along the Verde
23  could the channel hold more than 500 cfs without
24  overflowing?
25      A.    No, that's not what the bank -- that's not
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 1  what that number really means.
 2      Q.    I'm sorry.  I thought I asked you that and
 3  you agreed with it before.  So maybe I'm just confused.
 4      A.    No, it doesn't necessarily mean it's where
 5  it's starting to overflow, but it has the -- it can be
 6  a point where you have established vegetation and where
 7  that vegetation changes.  It can be related to that.
 8  It can also be related just to physically starting to
 9  spread out.
10      Q.    Do you have anything if you looked in your
11  reports or do you have any other data that shows what
12  the bankfull discharge is at various places along the
13  Verde?
14      A.    It's just my experience and knowing what the
15  natural discharges were.
16      Q.    So in terms of this green area here on the
17  graph that says "Lower Verde River" and kind of has
18  this funny-looking shape --
19      A.    Huh?
20      Q.    The area that says "Lower Verde River" on the
21  graph and has the amoeba-looking shape on it; do you
22  see that?
23      A.    Yes.
24      Q.    How did you plot that?
25      A.    I just -- I had an idea of what it was, and I
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 1  just, by hand, circled an area that would have included
 2  it.  So it has that little nebulous factor that I'm
 3  conveying to you.  It's not a hard, fast thing.
 4            One hydrologist or geomorphologist might pick
 5  one spot and one might pick a spot a little different,
 6  but the difference wouldn't be very significant.  It
 7  wouldn't affect the value of this plot.  This plot, by
 8  the way, that you're looking at is used universally,
 9  and it's been used for I don't know how many years.
10  It's a very useful plot for assessing braiding versus
11  meandering.
12      Q.    Who uses it with respect to the Verde?
13      A.    People all over the world.
14      Q.    People all over the world use this plot with
15  respect to the Verde?
16      A.    Oh, to the Verde?
17      Q.    Yeah.
18      A.    I can't name anybody other than myself that
19  has.  But it wouldn't surprise me if people with the
20  Arizona Geological Survey at least look at this kind of
21  thing.
22      Q.    Okay.  One last set of questions on this
23  addendum, and that's on Page 61.  At the bottom there
24  or toward the bottom there, you have a sentence that
25  says "The channel depicted in the following unpublished


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1351


 1  1973 aerial photographs clearly is a pool-riffle
 2  meandering channel."
 3            Is that what it says?
 4      A.    Yeah.
 5      Q.    Do you know what month in 1973 that aerial
 6  photograph was taken?
 7      A.    What month?  Well, the vegetation was leafed
 8  out.  Right offhand, I don't have that handy.
 9      Q.    Do you know what the flow rate was?
10            I'm sorry, are you done answering the first
11  question?
12      A.    No, I don't know what the flow rate was.  I
13  don't have that number with me.
14      Q.    Would you agree with me that that '73 photo
15  does show braiding in some areas on this reach?
16      A.    Absolutely.
17            Oh, I can answer in regard to the date.  I
18  tried to find the date, and it is a summer period, but
19  I couldn't nail it down to a day or a week.  I remember
20  looking into that, and I couldn't do it.  But it is a
21  summer period.
22      Q.    And there is braiding on that photograph?
23      A.    Yes, there are spots where, yeah, yeah,
24  there's two channels in some areas, and that's why I
25  showed it.  Of course, this is not natural.  But the
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 1  reason I showed it here is, you know, people could take
 2  a look at what it was in 1976, or whatever, whatever
 3  the year is.
 4                 MR. MCGINNIS:  I'm going to keep going
 5  until you tell me to stop.
 6                 CHAIRMAN NOBLE:  Mr. McGinnis, would
 7  this be an appropriate place for you to go to lunch?
 8                 MR. MCGINNIS:  It would be a great time.
 9                 CHAIRMAN NOBLE:  Okay.  The rest of us
10  will be here when you get back.
11                 We'll break until let's try 1:30.
12                 (A lunch recess was taken from
13  12:06 p.m. to 1:30 p.m.)
14                 CHAIRMAN NOBLE:  Well, I think we're
15  ready to go back on the record.
16                 Please show that Mr. Henness is not
17  present.
18                 Are you ready to proceed, Win?
19                 THE WITNESS:  Yes, sir.
20                 CHAIRMAN NOBLE:  Mr. McGinnis?
21                 MR. MCGINNIS:  Yes.
22  BY MR. MCGINNIS:
23      Q.    Mr. Hjalmarson, I want to circle back on some
24  stuff we talked about this morning at the end because I
25  think I maybe misunderstood.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1353


 1            We were talking about bankfull discharge?
 2      A.    Yes.
 3      Q.    And did you tell me this morning that you
 4  thought that was equivalent to a two-year flood; is
 5  that about the same?
 6      A.    Some people use a two-year flood or a mean
 7  annual flood, which is about the same.
 8      Q.    And you think that's a pretty good estimate
 9  of bankfull discharge?
10      A.    I'm just saying that some people use that.  I
11  was trying to convey that there's a range, depending
12  upon the method you're using.  You know, it could be
13  related to where the vegetation starts or the actual --
14  where it starts to spread over a little bit.
15            I think in my report I said it's not -- you
16  don't need to be picky over the discharge for that.  I
17  know that's in my report someplace.
18      Q.    And I think you said before lunch you thought
19  it was, on the Verde, somewhat below five -- lower than
20  500 cfs?
21      A.    I'm just pulling a number out of my head, but
22  I would have to actually get down there on the river
23  and look at it for a specific site like that.
24      Q.    I'm going to hand you a portion of what was
25  previously marked years ago as Exhibit EI-31, which was
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 1  the 2003 report on the lower Verde done by Mr. Fuller
 2  and others for the Land Department.
 3            I was just giving you the first page of the
 4  document for now.  Are you familiar with that report?
 5      A.    Am I?
 6      Q.    Yeah, the first page.  Is that the report?
 7      A.    Let's see.
 8            Yes, I'm familiar with it, but it's been a
 9  couple years since I looked at it.
10      Q.    Would you look at their table on --
11  Table 7-14 on 7-21, which is the one I've given you.
12  There you see summary of Verde River flood discharge
13  rates; do you see that?
14      A.    Yes.
15      Q.    And Q2, does that mean a two-year flood?
16      A.    Yes, it would.  Yeah.
17      Q.    And so Mr. Fuller has for Tangle Creek, for
18  example, 16,000 cfs for the Q2 for the Verde.  Do you
19  see that?
20      A.    Yes, I do.
21      Q.    And he has 11,100 for Camp Verde, the middle
22  Verde.
23      A.    Yes, I see that.
24      Q.    Okay.  And if that was the -- the bankfull
25  discharge of the lower Verde was 16,000 on your table
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 1  on Page 37 of your addendum, if the bankfull discharge
 2  was 16,000, where would that green amoeba-looking blob
 3  show up on the table?
 4      A.    That discharge would be out of the main
 5  channel, and so would the 11,100.  That would be
 6  outside the main channel in this case, using those
 7  numbers.
 8      Q.    My question was, is looking back on your
 9  table on your Page 37 of your addendum --
10      A.    It wouldn't be applicable to that table.
11  It's greater than anything that would be -- you would
12  reasonably use for a bankfull discharge as meant for
13  the use of this table.
14      Q.    So and that's why I'm getting confused.  I
15  thought you told me that the bankfull discharge was
16  roughly equivalent to a two-year flood, right?
17      A.    In some cases, some people use that, yes.
18      Q.    Okay.  And you also said on the Verde you
19  didn't think the bankfull discharge was more than 500?
20      A.    Yes.
21      Q.    Okay.  And I'm just showing you a report by
22  the Land Department's consultants that shows the
23  two-year flood discharge rate at 16,000 cfs.
24      A.    That's not at the site we were talking about.
25  That's 11,100 where we're talking about at Camp Verde.
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 1      Q.    Okay, well, what you have on your table on
 2  37, you show lower Verde River, the green blob we've
 3  been talking about?
 4      A.    Yeah, yeah, yeah.
 5      Q.    And Camp Verde is not in the lower Verde, is
 6  it?
 7      A.    Well, it's, yeah, the end of the middle, the
 8  start of the lower Verde.
 9      Q.    Tangle Creek is in the lower Verde, right?
10      A.    Yeah.
11      Q.    Okay, and all I want you -- all I'm trying to
12  ask you is, if the 16,000 that Mr. Fuller used for the
13  Q2, if that's a rough approximation of what the
14  bankfull discharge is, where on this table would
15  your --
16      A.    I would not use that as an approximation.
17      Q.    Okay.  I'm asking you to assume that.  Assume
18  that the 16,000 Q2 that Mr. Fuller found when he was
19  doing work for the Land Department in this case in 2003
20  is the bankfull discharge, okay, where on this table
21  would your green plot go for the lower Verde if the
22  bankfull discharge was 16,000 cfs?
23      A.    That's a meaningless thing to -- meaningless
24  point to plot on that table.  This number, this number
25  is not what is meant by a bankfull discharge.  That
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 1  number is well above the bank.
 2      Q.    Okay.  You don't deny that you already told
 3  me that a two-year flood was the bankfull discharge?
 4      A.    I said in some cases some people use that.  I
 5  personally don't.  I use a little different method.
 6      Q.    Okay.  If it's a difference between 500 and
 7  16,000, it's more than a little different, right?
 8      A.    Oh, you better believe it.
 9      Q.    So you don't know where on this table the
10  Verde River would fall if the bankfull discharge was
11  16,000?
12      A.    Assuming that's the bankfull discharge you
13  want to use.
14      Q.    Okay.  Where would the green part go?
15      A.    It might be beyond the line.  But the
16  point -- my point I'm making is it would be a
17  ridiculous thing to plot.
18      Q.    And by beyond the line, you mean it would
19  show up on the braided side of your table and not on
20  the meandering side of the table?
21      A.    It looks like it could, yeah, under that,
22  yeah.
23      Q.    Okay, let's go to your PowerPoint now.  Just
24  a few questions and I'll try to go through those pretty
25  quickly.  This is your PowerPoint from October.  Do you
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 1  have that with you?  Do you have a hard copy of it, or
 2  do you want to pull it up?
 3      A.    Yeah, wait a minute.
 4      Q.    X036 I think is the exhibit number.
 5      A.    Yeah, I have it.
 6      Q.    You've got it?  Okay.
 7            Let's go to Slide 34.  On the right there on
 8  Slide 34 is a photograph of the Reitz or Reitz site,
 9  R-E-I-T-Z; do you see that?
10      A.    Yeah.
11      Q.    Can you tell me where on the Verde this is
12  located?
13      A.    That's right downstream of a good friend of
14  mine.  It's below -- just below where it comes out of
15  the canyon.  It's downstream of the Clarkdale gage.
16      Q.    And you would agree with me that in this
17  photo on the right on Page 34, at least one place it
18  shows more than one channel?
19      A.    Yeah, it's in one and two channels.  That's
20  been altered in there a little bit too, but go ahead.
21      Q.    But in this photo it shows more than one
22  channel in some places?
23      A.    Yeah.
24      Q.    And it shows sandbars on this photo?
25      A.    Yes.
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 1      Q.    Shows riffles?  Riffles?
 2      A.    Yes.
 3      Q.    The next page, 35, this is the Clarkdale
 4  gage, right?
 5      A.    Yes.
 6      Q.    Is that what's referred to as a strainer on
 7  the right, the tree there?
 8      A.    A strainer?  Not at this flow.  At a higher
 9  flow it might be.  Those branches might be hanging out
10  there.
11            I'm not a whitewater type guy, so I'm not
12  really the person to ask about that.
13      Q.    So you don't know what a strainer is?
14      A.    Yeah, I know what it is, yeah.
15      Q.    Slide 37.  This is a photograph at one of the
16  USGS gages, right?
17      A.    Slide 37?
18      Q.    Yes, sir.
19      A.    What do you want to know?
20      Q.    This is a photograph at a USGS gage?
21      A.    Yeah, that's the Verde Clarkdale down there.
22      Q.    And this one photograph shows at least three
23  different sets of riffles or rapids, right?
24      A.    Yeah, there's multiple there, yeah.
25      Q.    Maybe four or five?
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 1      A.    Huh?
 2      Q.    Maybe four or five even?
 3      A.    They're small.  Yeah, they're there.  I
 4  happened to be there the day before yesterday, and,
 5  yeah, there's a few riffles there; but you could easily
 6  go over them.  I could go over them in a canoe.
 7      Q.    Page Slide 53.  And this is one of the survey
 8  plats.
 9      A.    Fifty --
10      Q.    53, yes.  In the context of talking about
11  this slide back in December, you talked about the
12  importance of reviewing the survey notes; do you recall
13  that?
14      A.    Yeah.
15      Q.    Do you know whether the survey notes and the
16  survey plats were typically prepared at the same time?
17      A.    Oh, the way it's done, as far as I understand
18  the customary way of doing it, is a field copy of the
19  map is done during the survey.  You know, there's a
20  plain table there and there's a field copy, and then
21  the final copy is done later.
22      Q.    Okay, and you're talking about in the 1800s,
23  when these surveys were done?
24      A.    Yeah, I understand that was the procedure
25  used.  Yeah.  Yes, that --
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 1      Q.    Do you know whether all the portions of each
 2  one of these plats is considered to be equally
 3  accurate?  Are there any portions of the plat that's
 4  generally considered to be more accurate than others?
 5      A.    I have no idea.
 6      Q.    So you don't know whether, for example, the
 7  plats at the survey lines they were laying out are more
 8  accurate than the plats for things in the interior of
 9  the survey?
10      A.    Along the section lines, is that where you
11  mean?
12      Q.    Yes.
13      A.    That's basically what they're doing.  But I
14  have checked some of their measurements of like a
15  house, and they'll say, you know, maybe 3 chains to the
16  left or whatever, you know.  I found those very
17  accurate.  So I'm under the impression that everything
18  they put on there is pretty darn accurate.
19            Along the lines, though, intuitively, I would
20  say it's probably a little more precise.  They're all
21  accurate, but it would be a little more precise.
22      Q.    I just want to make sure I understand.  You
23  said you checked their accuracy because you figured out
24  how far they had said a house was away from something?
25      A.    Yeah, yeah, and I knew where the house was
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 1  and that kind of thing.  So I've actually checked what
 2  they're doing here.  You can count on a GLO survey map,
 3  believe me.
 4      Q.    Let's move to Slide 76.  In is another slide
 5  of -- this is the Clarkdale -- is this the Clarkdale
 6  gage or not?  Let me ask you that way.
 7      A.    No.  No, that's between the Clarkdale gage
 8  and Sycamore Creek.
 9      Q.    So this is a different photo than the one we
10  were looking at earlier, the Clarkdale gage?
11      A.    Yeah.  Yeah, the purpose of this is just to
12  show where riffles formed at the mouth of the little
13  wash that dumps in the Verde.
14      Q.    And so you see riffles there at the bottom
15  part of the photo, right?
16      A.    Yeah, there's a little rapid area in there.
17  It's not really -- you know, it's just -- it's not
18  really a riffle.
19      Q.    Does it look to you like in the upper portion
20  of the photo in the river there's perhaps some braiding
21  up there?
22      A.    Not what I would call braiding.  Some of the
23  questions you've asked me about braiding, you're using
24  the term incorrectly; but you can have multiple channel
25  areas that might resemble braiding, but it's not what I
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 1  would call a braided channel, like what we were talking
 2  about on the lower Verde.
 3            There's little pockets there where I said --
 4  I said braided, but I really mean there's multiple
 5  channels down there where they appear to be braided,
 6  and then next year it might be a single channel.  And,
 7  like I said, it's predominantly a single channel down
 8  there, and it is here too.
 9      Q.    So if there's a section on the river that has
10  two or three or four channels, you wouldn't necessarily
11  consider that braided?
12      A.    No not on a little pocket area like that, no.
13  I wouldn't call it a braided river as such.  You
14  could -- it might be a good term to define a very
15  localized area, but it does not mean it's a braided
16  river.
17      Q.    Let's go to Slide 90 then.  And this is a
18  slide you talked about back in December, and I want to
19  direct your attention to the sort of column in the
20  middle that talks about median max depth.  Do you see
21  that?
22      A.    Yeah.
23      Q.    And what I understood you to say in December
24  was that the maximum depth of the river is important
25  because that's the thalweg or that's the portion that
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 1  you navigate through, right?
 2      A.    Yeah.  The thalweg channel is used
 3  universally by the Army Corps of Engineers and other
 4  people, professional navigators, as, you know, the
 5  deepest point in the channel; and if you're going to
 6  start from scratch on a river, that's the place you
 7  start looking for to navigate.
 8      Q.    In your analysis here that you did on Page 90
 9  or Slide 90 or anyplace else, did you do any work to
10  determine the width of the area of maximum depth
11  anyplace on the Verde?
12      A.    There's a narrow width that can be associated
13  with this depth, and that width would be a few feet or
14  several feet, it could be 10 feet or so, that where
15  this depth would represent -- be represented by -- the
16  width would be represented by this depth, yeah.
17      Q.    Could be a single point, right?
18      A.    It's possible, yeah; but that's not the way
19  these are computed.  The way this is -- that's not the
20  way it's determined.  It's not just one little real
21  narrow point, no.
22      Q.    But as exists in the river itself, the point
23  of maximum depth could be a very narrow, almost a
24  single point?
25      A.    Well, it's hard to find a spot like that, but
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 1  it's -- yeah, anything's possible.
 2      Q.    Go to Slide 102.  I'm sorry.  102.  These are
 3  some more -- are these survey notes, is that what these
 4  are?
 5      A.    Yes.
 6      Q.    Take a look at, down toward the bottom, it
 7  says 2.50.  See where it says "Enter dangerous
 8  quicksand of Verde River"?
 9      A.    Yeah.
10      Q.    Do you see that?
11            So this refers to quicksand on the Verde.
12  Township 4 north, 7 east, where is that?  Is that in
13  the Fort McDowell area?
14      A.    Yeah, it's down in that general area, yeah.
15            I've been in quicksand, by the way, on the
16  Agua Fria River with about 10 cfs.  All you need is an
17  upward flow of water in the sand in it and be careful.
18      Q.    So you've seen quicksand on the Verde too?
19      A.    No, I haven't seen it on the -- I haven't
20  experienced it.  But I've got in trouble on the Agua
21  Fria with just a little bit of water.  I had a hell of
22  a time getting out of there.
23      Q.    But you saw it here on this surveyor's plat
24  on the Verde, right, surveyor's notes?
25      A.    Oh, yeah.  Yeah, I'm aware of it.  That -- so
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 1  what?
 2      Q.    And then right after that it says "Course,"
 3  and I can't read that letter.  Is it Course B or
 4  Course S?  Can you see?
 5      A.    Well, I'm looking at six slides on --
 6      Q.    Oh.  It says "Course" and it has a letter.
 7  Do you see that?
 8      A.    Okay.
 9      Q.    And if there are lettered courses on the
10  river, does that assume, look like there's more than
11  one channel?
12      A.    It could be, or it could be like an overflow
13  area, whatever, yeah.
14      Q.    Let's go on to Slide 124, which is one of the
15  ones you added when you testified in December.
16      A.    Which one?
17                 MS. HERR-CARDILLO:  124.  It's one of
18  the additional slides.
19  BY MR. MCGINNIS:
20      Q.    Yeah, in your handouts.
21      A.    Okay, let's see.  Hold on a second.  In this
22  copy I have, I inserted them.
23                 MS. HERR-CARDILLO:  I think they're
24  toward the front there.
25                 THE WITNESS:  Okay, 124, yeah.
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 1  BY MR. MCGINNIS:
 2      Q.    Yeah.  This is -- I want to direct your
 3  attention down to the reference to township 3 north,
 4  7 east.  That was a survey that was done in February of
 5  the year, wasn't it?  Do you recall that?
 6      A.    That's right.
 7      Q.    And there in February for that township it
 8  says "River very low" --
 9      A.    That's right.
10      Q.    -- right?
11            So the river could be low even in February?
12      A.    I wasn't there, but the surveyor's been
13  around a lot of rivers.  This is Farmer.  Farmer was
14  the head surveyor of this.  He was running two surveys
15  at the same time, the one in 13-7 and the one in -- no,
16  excuse me, the one in 3-7 and the other one in 4-7.  He
17  was running them at the same time.
18            Let me -- do you want me to tell you
19  something about that?  The survey, that survey in 3 --
20  do you want me --
21      Q.    Go ahead.
22      A.    Okay.  The survey in 3 north, 7 east was done
23  between February 14th and 18th.  Excuse me.  I'm sorry.
24            Where the depths were measured, the time when
25  all those depths were measured there, it was between
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 1  the 18th and the 24th of February.  In the second
 2  addendum I've shown the weather records for February,
 3  and if you look at those carefully, look at Flagstaff,
 4  Jerome, Prescott, the different weather sites in the
 5  watershed, and you will see no rain and you will see
 6  very cold temperatures in Flagstaff.  In other words,
 7  there was no snowmelt, and it was base flow.
 8      Q.    And the river was very low?
 9      A.    And doesn't that make sense?  It all seems to
10  agree.
11            So when you have a surveyor that makes a note
12  that he can't survey between cross-sections 5 and 6 in
13  that township because the water is high, what he means
14  is it's too deep for his rodman to go right up the
15  river, which happens to be right along that one-mile
16  long line between 5 and 6.  That's what that statement
17  means.  It doesn't mean it was high water like a flood.
18      Q.    Okay.  Let's go to Slide 126.  This is your
19  annual flow duration curves.  And when you testified in
20  December, you made some comments about the sameness of
21  the Q90 values.
22      A.    Wait a minute.  120 --
23      Q.    126.
24      A.    What is that one of?
25      Q.    It says Q -- well, annual flow duration
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 1  curves.
 2      A.    Annual flow duration, okay.  I'm sorry.
 3  Well, I'm sorry, I'm having trouble finding where I put
 4  it in mine.  In the report I inserted those.
 5                 THE WITNESS:  Do you have that handy?
 6                 MS. HERR-CARDILLO:  Here is the handout.
 7  BY MR. MCGINNIS:
 8      Q.    Maybe you can answer my question without
 9  looking at it.
10      A.    Okay, I got you.  Okay, let's go.
11      Q.    You talked about the sameness of the Q90
12  values, right?
13      A.    Yes, right.
14      Q.    The Q90 values are relatively smaller values
15  anyway because it's Q90, right?
16      A.    That's right.
17      Q.    So why is -- is it, from an absolute sense,
18  the sameness of the Q90 values not surprising because
19  they're all pretty small numbers anyway?
20      A.    They're small numbers, but the percents
21  spread, the percentage-wise, is considerably smaller
22  than the spread you get in the numbers at the higher
23  flows.  That's what it means.  They all -- the percent
24  difference is much smaller.
25                 MR. MCGINNIS:  I think that's all I
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 1  have, Mr. Chairman.
 2                 CHAIRMAN NOBLE:  Thank you very much.
 3                 MR. MCGINNIS:  Thank you,
 4  Mr. Hjalmarson.
 5                 CHAIRMAN NOBLE:  Do the Commissioners
 6  have any questions for the witness?
 7                 COMMISSIONER HORTON:  No.
 8                 CHAIRMAN NOBLE:  Yes, Bill.
 9
10                       EXAMINATION
11  BY COMMISSIONER ALLEN:
12      Q.    Mr. Hjalmarson, I'd like to clarify a couple
13  of things that you said.  When you were talking about
14  the Little Chino entering just above Sullivan Dam, you
15  made the comment that that particular portion of the
16  river is probably navigable up to that point and
17  possibly because the Del Rio Springs above there
18  provides water into that section of the river?
19      A.    Yes, sir, there would be an added flow there,
20  and it seems like -- it seems to me it would be safe to
21  say it could have been navigable up there.
22            At another time I said, well, just use
23  Sullivan Lake Dam as a point.  To me, that's close
24  enough.  It's, you know, less than a mile difference in
25  the distance.  So somewhere up -- you know, it's
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 1  navigable somewhere up in there.
 2      Q.    Well, the reason I raise that question is
 3  because in my experience in working in that particular
 4  area, Del Rio Springs did not run all the way down to
 5  Sullivan Lake, and that was in the '98 through 2005
 6  time frame.
 7      A.    Well, I will contradict that.  It did flow to
 8  the upper part of the channel, which is what is now
 9  Sullivan Lake.  Of course, it wasn't there then.
10      Q.    Right.
11      A.    And an example of why I would contradict that
12  is Laurie Wirt did an open file report in 2003, I
13  believe it was, and she published that the head of the
14  Verde River was at Del Rio Springs.  And I can't -- I
15  don't have that number, but it's a USGS Open File
16  Report.  It's a pretty good report.  But that's where
17  she says the Verde River started.
18            Now, I didn't agree with her when she did
19  that.  We discussed it, and I said, well, I think it's
20  over there where Williamson Valley Creek comes into the
21  Big Chino Creek, and the Bureau of Reclamation and I
22  agree on that, and it was perennial from that point on
23  down.  But Laurie Wirt's argument was, well, it was
24  perennial from there on down too.
25            Now, in the 1960s, when I was up in that area
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 1  some, I've seen it perennial from Del Rio Springs to
 2  Sullivan Lake.
 3      Q.    I think there's a difference between then and
 4  now, so I'm looking at it from the standpoint of what
 5  it does at this particular point in time.  Now --
 6      A.    Oh, it's dry now.
 7      Q.    It's dry.
 8      A.    Yes, sir.
 9      Q.    But I can understand where in the '60s,
10  because of the increased artesian flow from Del Rio
11  Springs, that it would have possibly or probably
12  contributed a perennial flow to Sullivan Lake.
13      A.    Yes, sir, and back many years before, it
14  would have been more.  Before 1930s, before they
15  started deep well pumping, it definitely would have
16  been -- well, the federal survey has a measurement --
17      Q.    Yeah.
18      A.    -- of 175 miner's inches for Del Rio Springs.
19  Where they measured that, though, is not at the maximum
20  point.
21      Q.    No, it's downstream 500 feet or so.
22      A.    Yes, sir.  Yeah.  Yeah.  We've talked about
23  this.  Yeah, I think you might know that area a little
24  more intimately than I.  But, anyway, yeah, there is a
25  little -- there was maybe 200 miner's inches there,
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 1  roughly, originally.  There was a waterwheel.  There
 2  was a grist mill at Del Rio Springs where they ground
 3  corn and whatever.
 4      Q.    That would have probably been true back in
 5  the early 1900s?
 6      A.    The grist mill was there when it was surveyed
 7  by the federal -- the original federal survey shows the
 8  location of the grist mill on the map.
 9      Q.    At that particular point in time, was the
10  precipitation and the runoff not greater than it has
11  been in the past 75 years?
12      A.    Well, I think that was in the early 1870s.
13      Q.    Yeah.
14      A.    I have a feeling, based on your comment, that
15  you might have looked at the temperature trend that I
16  published in the second addendum, where it shows the
17  temperature, and that temperature represents an average
18  of all the Weather Bureau sites.  It shows it
19  increasing about 3 degrees Fahrenheit in the last
20  70 years.
21      Q.    I would not disagree with you on that.
22      A.    Well, the weather, I published the data
23  quietly, figuring somebody might see it.
24      Q.    Subsequently, in your testimony today, you
25  have said that the meanders have greater depths because
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 1  of higher roughness?
 2      A.    Yes, sir.  The meander -- just by the nature
 3  of meanders, you can get about a 10 percent increase in
 4  depth, because the water, as the water moves back and
 5  forth, you get lateral circulation, and that represents
 6  a loss in energy.
 7      Q.    Okay.  Is that not related to slope as much
 8  as it is the circulation of the water?
 9      A.    Well, meanders --
10      Q.    Because a meander, where you've got a pool,
11  it's deeper and slope is less.
12      A.    You could have very deep river with quite low
13  velocities that was meandering, and it probably would
14  have very, very minimal effect.  But the USGS, in that
15  sample that we looked at this morning, they have an
16  adjustment factor for channel roughness because of
17  meandering, and that's what was showing at the bottom
18  of that slide that Mark presented and was asking me
19  about.
20            So there's methods for selecting roughness
21  characteristics of channels, as published by the USGS,
22  and there's several of their publications that show the
23  effect of meanders on channel roughness.  So this is a
24  standard operating procedure, so to speak, for
25  hydraulic engineers doing, oh, FEMA calculations for,
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 1  you know, and all that kind of stuff.  So it's right
 2  there in several of their documents, you know, for
 3  determining Manning's roughness coefficient.
 4      Q.    In most cases in a pool system, the bed of
 5  the channel is either sand or clay; not -- it doesn't
 6  have boulders in it?
 7      A.    On the upper Verde, it can have anything in
 8  it, because --
 9      Q.    Upper Verde, okay.
10      A.    Yeah.  In the lower Verde, you don't have the
11  opportunity for boulders coming off the side slopes and
12  going in the channel.
13            In the deep pools in the lower Verde -- well,
14  all through the Verde, when you have deep pools,
15  sediment does accumulate in there and then is flushed
16  out by floods.
17      Q.    Right.
18      A.    The bottom of the channel material would
19  depend on where we're talking about.  Down below the
20  Bartlett Dam area, there's areas in there where
21  bedrock's hundreds of feet deep.  So it would be sand.
22      Q.    Okay.  Some question occurred from
23  Mr. McGinnis regarding sandbars during the 1911 surveys
24  that were conducted?
25      A.    Yeah.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1376


 1      Q.    The question was, in my mind, were the
 2  sandbars at the surface or were the sandbars
 3  underwater?
 4      A.    They could be either place.  You get sandbars
 5  in a river like the Verde, you're going to get places
 6  where you're going to have, you know, some sandbars.
 7      Q.    We were talking about the lower Verde, in the
 8  area around Fort McDowell.
 9      A.    Okay, because I have trouble actually getting
10  very definitive about that area because of the effects
11  of the dams.  So I've never seen it, you know, under
12  conditions that are anywhere near natural.
13      Q.    Well, in 1911, when the surveys were run,
14  that was shortly after the dam.
15      A.    No, it was --
16      Q.    And it would have been Roosevelt Dam, not
17  Bartlett.
18      A.    Yeah, so there was nothing of consequence
19  there other than a couple of railroad dams up near
20  Seligman and Ash Fork.  These were built by the
21  railroad there before that time, but...
22      Q.    Right.
23      A.    So that effect at that time of human effect
24  would be, you know, relatively small relative to the
25  presence of Horseshoe and Bartlett.
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 1      Q.    Well, some of the surveys that I've looked at
 2  along section lines seems to indicate the depth of
 3  water in one side of the channel may have been 6 feet.
 4  Then you raised up on a sandbar, but not above water.
 5  It's below water.
 6      A.    Right.
 7      Q.    And then you go back down into another
 8  channel.  And, again, I'm not certain about the date
 9  when that survey was actually run.
10      A.    Yeah.
11      Q.    But it seemed to me that, yeah, there were
12  sandbars, but the sandbars were below water, not above
13  water.
14      A.    I think I -- well, based on what I know about
15  sandbars, if they're below water, I might expect to see
16  one above water once in a while.
17      Q.    Well, once in a while, I would agree with
18  you.
19      A.    Yeah.  But there's a fundamental process
20  that's occurring there, though; is that there's quite a
21  bit of sediment fines that come out of the Verde, and
22  if you have deep pools during low water, they're going
23  to fill with this, you know, and then they could create
24  what you call a sandbar under the water there.  There
25  would be -- as the flow enters a big pool, you would
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 1  expect the sand to be depositing out and possibly
 2  create a submerged bar, and then a flood will come
 3  along and take it out.
 4      Q.    Well, looking at the cross-sectional data in
 5  that particular area in this one survey, pursuant to
 6  the records that were written with regard to the depth
 7  of water in the channel, the channel itself was
 8  extremely wide, and in the process the --
 9      A.    You have sandbars.
10      Q.    Sandbars existed, but they were not above
11  water.  They were still below water.  And you would
12  expect that to happen if you assume that the flow was
13  somewhat high at that particular point in time.  But --
14      A.    I would expect it, like I just described, I
15  would expect it during low too, you know, like when you
16  think about the processes that you can see in areas
17  where it's a little clearer than the lower Verde area
18  there, but you go in the upper part and you can see
19  these, where it's depositing under there, and then it
20  will flush out.
21                 COMMISSIONER ALLEN:  I think that's all
22  I had, Mr. Chairman.
23                 CHAIRMAN NOBLE:  Thank you.  Do you have
24  any questions, Jim?
25                 COMMISSIONER HORTON:  No, I don't.
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 1                 CHAIRMAN NOBLE:  Does anyone else have
 2  any questions of Win?
 3                 Mr. Hood.  Well, welcome back, Mr. Hood.
 4                 MR. HOOD:  Thank you, Mr. Chairman.
 5
 6                    CROSS-EXAMINATION
 7  BY MR. HOOD:
 8      Q.    Just a very few, and these relate to the
 9  Appendix No. 2, the second addendum, I should say, that
10  was issued this month.  Mr. Hjalmarson, do you have
11  that with you?
12      A.    The second addendum?
13      Q.    Correct, dated February 5, 2015.
14      A.    Yes, I do.
15      Q.    Great.
16            And the first question I have actually
17  relates to that date.  The front page, it says
18  February 5, 2015, and if we cross-reference Page 95 of
19  that addendum, there's some e-mails that you excerpt
20  that are dated February 10th.
21      A.    Yeah, those were added after I thought the
22  report was done.  So I apologize for that difference,
23  but that's -- that information, well, I've been trying
24  to get ahold of that guy, and he finally got himself
25  out of the Grand Canyon and out of some survival
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 1  studies or training that he was going through, so...
 2      Q.    And the individual you're referring to is
 3  Robert Ross; is that correct?
 4      A.    That's correct.
 5      Q.    And in your addendum, your second addendum,
 6  you have some criticisms about Mr. Burtell's reliance
 7  on some work that Mr. Ross has done; is that correct?
 8      A.    Yeah, and so did Mr. Ross.
 9      Q.    Let me ask you.  You excerpt this e-mail
10  exchange with Mr. Ross.  How many e-mails did you send
11  to Mr. Ross, and how many did you receive back from
12  him?
13      A.    I'm going to leave that to Joy.  She has a
14  copy of the correspondence.  I promised --
15                 MS. HERR-CARDILLO:  No, I don't.  Go
16  ahead and answer.  I don't have copies of those
17  e-mails.
18                 THE WITNESS:  Oh, you don't have that?
19                 MS. HERR-CARDILLO:  No.
20                 THE WITNESS:  Oh.  Okay, well, I'll
21  answer for myself then.
22                 There were two sets of correspondence
23  with Mr. Ross.  One set was before February 5th, and I
24  forget the date, and I was unable to get ahold of him,
25  and then he said he would respond, and he didn't.  So I
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 1  got ahold of him on the second set, and I published the
 2  last question I asked him and his final response.  At
 3  that point there was maybe -- I think there was over a
 4  dozen exchanges, 13 or 14.  I promised him that would
 5  be private.
 6  BY MR. HOOD:
 7      Q.    So you've not revealed the rest of those
 8  communications in your addendum anywhere?
 9      A.    You would have to go -- I wouldn't release
10  that.  I will --
11      Q.    My question was you haven't, you haven't
12  included those in any of your hundreds and hundreds of
13  pages of materials; you've held those e-mails back?
14      A.    Those are between Mr. Ross and myself.  I
15  promised him I wouldn't.
16      Q.    So what you've excerpted here is just the
17  last e-mail you got from Mr. Ross, or were there
18  subsequent e-mails after this, after that one?
19      A.    That's the end of it.  Then he went down -- I
20  think he went down to the bottom of the Grand Canyon
21  and disappeared off the radar.  That's the last two
22  messages between us that occurred during a 24-hour
23  period where he -- where we had an exchange where we
24  discussed the errors he had made.
25      Q.    And, again, referring to Page 95.  Do you
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 1  have Page 95 in front of you, Mr. Hjalmarson?
 2      A.    Yes.
 3      Q.    Okay.  This is -- is this a -- did you
 4  basically copy and paste portions of that exchange into
 5  this document?
 6      A.    That's the last two messages that are copied
 7  directly from my e-mail.
 8      Q.    So there's -- this is part of a longer
 9  communication that's not included; is that right?
10      A.    That's the end of a communication.  There's
11  been no communication after that, but there's
12  considerable communication before that.
13      Q.    And you're not willing to disclose that to
14  us; do I understand you correctly?
15      A.    Yeah, well, I can elaborate on that, as long
16  as you have that open, if you don't mind.  I can tell
17  you the nature of that conversation.  I can do that.
18      Q.    My question was --
19      A.    I can do that with one figure there.
20      Q.    My question was, if I understood you
21  correctly from two minutes ago, you're not willing to
22  give us the rest of those communications?
23      A.    I promised Mr. Ross that this would be
24  private.
25      Q.    Did he ask you to make sure they were
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 1  private, or was that your --
 2      A.    He said -- you can read what he said right
 3  there.
 4      Q.    I don't see where he's asking you to keep any
 5  of this private.
 6      A.    He said "You may show --"
 7      Q.    Sounds to me like you're just not willing to
 8  share the totality of your communications,
 9  Mr. Hjalmarson.
10      A.    No, he says "You may quote me as such."
11      Q.    Where does it say I don't want you sharing
12  any of our prior e-mails leading up to this
13  communication?  Where does it say that?
14      A.    When he says "You can quote me like this," it
15  tells me that that's what he means.  I'm not going to
16  show it.  I'm not going to present anything else where
17  I'm showing what -- you know, quoting him, so to speak.
18  No way.
19      Q.    So where he says "You may quote me as such"
20  and then he gives you a quotation, you interpreted that
21  to mean but don't give them any of the rest of the
22  stuff we've been talking about?
23      A.    That's right.  You're not going to get it
24  from me unless you get permission from him.
25      Q.    I just wanted to make it clear that you were
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 1  not willing to give that to us.
 2            Let's turn to Page 112.  A couple questions
 3  on the John Day.  You include some USGS discharge
 4  measurement summaries for the John Day on Pages 112 and
 5  117; is that correct?
 6      A.    This is page what?
 7      Q.    112 and 117.
 8      A.    All right.  I'm sorry.  Okay.
 9            Okay.  Go ahead again now.
10      Q.    Okay.  Starting on Page 112, this is a
11  discharge measurement summary for the John Day River in
12  Oregon; is that correct?
13      A.    That's right.
14      Q.    Okay.  And you chose a discharge measurement
15  summary for an occasion when the total discharge was
16  112.1769 cfs; is that right?
17      A.    Yes.
18      Q.    Do you have an opinion as to whether that is
19  reflective of the John Day's typical discharge in its
20  ordinary and natural condition?
21      A.    No, and it wasn't used for that.
22      Q.    I'm asking you if you have an opinion as to
23  whether that's reflective --
24      A.    No.
25      Q.    -- of the John Day's typical discharge in its
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 1  ordinary and natural -- you've got to let me finish.
 2      A.    No, no opinion.
 3      Q.    You have no --
 4            Isn't it true that 112 cfs would be a very,
 5  very low flow for the John Day?
 6      A.    I've published the monthly discharges on
 7  Pages -- for that particular site, on Pages 114, 115,
 8  and 116.  For example, in 2013 the monthly discharge
 9  for -- what was it?  The date's not here.  But the
10  monthly discharge for, looks like, September was 53.3,
11  the average for the month.  Does that answer your
12  question?
13      Q.    No, it doesn't.  My question was isn't
14  112 cfs total discharge for the John Day very low
15  relative to its typical flows?
16      A.    Very --
17      Q.    Very low relative to its typical flows in its
18  ordinary and natural condition?
19            We can look at that same graph or that same
20  chart you present on 114.  What percentage of the time
21  is the river at that location over 1,000 cfs?
22      A.    Yeah, I know what you're saying, yeah.  And
23  what we're looking at here, though, is not natural.
24  This is the gage.
25      Q.    Right.  That's exactly right.  It would have
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 1  been a lot higher in its natural condition before there
 2  were diversions; isn't that right?
 3      A.    Well, the adjustment for natural didn't go up
 4  to a very high discharge.  They did some adjustments to
 5  lower it, and when you really look at it, they didn't
 6  adjust it all that much.
 7      Q.    Didn't -- and we don't need to go back to the
 8  court opinion, but we did this in December and
 9  Mr. McGinnis touched on it with you again today.  The
10  Court found that during the summer months the discharge
11  would have been double in its natural condition, at
12  least; isn't that right?
13      A.    Yeah, double, you could double 30 or 40 cfs,
14  yeah.
15      Q.    And so the same thing on Page 117.  196.6468
16  for that location on the John Day River, you're not
17  including that here as indicative of the typical flows
18  for the John Day River in its ordinary and natural
19  condition; is that right?
20      A.    The use of that cross-section data that I
21  obtained that we're looking at was simply to define a
22  cross-section at the -- where the USGS makes wading
23  measurements.  It's not a deep pool.  It's not a
24  riffle.  It's what Hyra calls a transition zone.  It's
25  where the flow is relatively uniformly distributed
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 1  across the channel, because that's why they make their
 2  current meter measurements there.  It's not so deep you
 3  can't wade it.  And so what I did was plot the
 4  cross-section for the river, and you can see that plot
 5  on Page 107.
 6      Q.    And I appreciate that explanation,
 7  Mr. Hjalmarson.
 8      A.    And on Page 104.
 9      Q.    My question is a lot more straight-forward.
10      A.    And that's the use of that cross-section,
11  period.
12      Q.    So this 196 cfs is not meant to be
13  indicative -- I think it's a yes-or-no question,
14  Mr. Hjalmarson.  It's not meant to say this is what the
15  John Day looked like in its ordinary and natural
16  condition, true?
17      A.    Oh, that's -- what you -- it is not
18  representative of the natural and ordinary, that's
19  true.
20      Q.    In your second addendum that you submitted in
21  February, you spent a number of pages addresses
22  Mr. Burtell's report in this case; is that right?
23      A.    You asked me my opinion of it, so I thought
24  I'd give it to you, and, yes, that's right.
25      Q.    And the -- do you remember when you received
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 1  Mr. Burtell's report?
 2            And for the record, Mr. Burtell's Verde River
 3  declaration is X009.  It's Freeport 1, and it was
 4  submitted on September 18th, 2014.
 5      A.    Yeah, I downloaded it as soon as it appeared
 6  on the site.
 7      Q.    Okay.  So you had it in hand well before you
 8  and I had a chance to talk in December?
 9      A.    As I told you when you and I were talking, I
10  had read through it, but I had no opinion.  It just --
11  I told you it smelled a little.
12      Q.    So it wasn't until after you provided your
13  testimony in December that you decided to dig into the
14  report and develop some opinions; is that a fair
15  summary?
16      A.    You asked me so many times that the answer to
17  that is yes.  You started making me suspicious.  I
18  think you asked me four or five times what I thought of
19  it, and I thought I think I'll take a look at it and
20  see what I really think of it, and I did, and there it
21  is.
22      Q.    How would you characterize the similarity or
23  dissimilarity of Mr. Burtell's calculated discharges
24  and depths compared to yours, in general terms?
25      A.    You mean his final results, without
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 1  considering the quality of it, just the numbers?  We're
 2  back to math now and not --
 3      Q.    I'm asking you -- just answer my question,
 4  okay.  My question is very simple.  You have put
 5  forward some depths and some discharges.  Mr. Burtell
 6  has put forward some depths and some discharges.  How
 7  do they compare, in general terms?
 8      A.    Down in the lower part, his are ridiculously
 9  high.
10      Q.    His are a lot higher than yours in some
11  instances, aren't they?
12      A.    Yeah, higher than anything I've ever seen.
13      Q.    And, in fact, the only place in which your
14  depths are higher is in the upper reach of the Verde;
15  isn't that right?
16      A.    That's true.
17      Q.    Okay.  And that's a function of your
18  calculations based on 8,000 acre-feet -- sorry,
19  8,000 acres, irrigated acres, above the headwaters that
20  you have now reduced down to 7,000; isn't that right?
21      A.    That's right.
22                 MR. HOOD:  Okay.  That's all I have.
23  Thank you, Mr. Chairman.
24                 CHAIRMAN NOBLE:  Thank you.
25                 Is there anyone else that would like to


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1390


 1  ask Mr. Hjalmarson questions?
 2                 MS. HERR-CARDILLO:  I'm planning to do
 3  some redirect, if that's allowed.
 4                 CHAIRMAN NOBLE:  Sure.
 5                 (A recess was taken from 2:18 p.m. to
 6  2:37 p.m.)
 7                 CHAIRMAN NOBLE:  We're back on the
 8  record.
 9
10                   REDIRECT EXAMINATION
11  BY MS. HERR-CARDILLO:
12      Q.    Okay.  Mr. Hjalmarson, I would like to start
13  the redirect kind of picking up where we left off with
14  Mr. Hood's last question to you regarding the
15  calculations based on the cultivated acreage.
16            Just to be clear, you used the cultivated
17  acreage for just one of your methods for calculating
18  the flow, correct?
19      A.    That's correct.
20      Q.    Okay.  And you also calculated using another
21  method, correct?
22      A.    That's correct.
23      Q.    Okay.  And, in fact, in addition to using the
24  two methodologies and comparing those two
25  methodologies, you've also done some other
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 1  cross-checking of your calculations, correct?
 2      A.    That's correct.
 3      Q.    Okay.  And if you could just explain to the
 4  Commission kind of where you've done that
 5  cross-checking.
 6      A.    Okay.  First of all, Methods 1 and Methods 2
 7  agree very closely.  The first check is in the second
 8  addendum, and it's displayed up here.
 9      Q.    And just so I can make the record clear, the
10  second addendum is Exhibit No. X059, which was
11  submitted last week.  So, go ahead.
12      A.    And on Page 68 of that second addendum is the
13  discussion of several -- of six different items that I
14  have brought up in regard to a USGS study of the Verde
15  Valley itself, in other words, the middle Verde.  And
16  that study is described in USGS Bulletin 1177 by two
17  guys, Twenter and Metzger, and it's considered by many
18  hydrologists and groundwater people as a classic
19  document.  It's beautiful work.
20      Q.    Sorry to interrupt, but just this page that
21  you're showing on the screen right here is Page 68, but
22  it actually is the third page under what you have
23  called Supplement 6 in the second addendum, correct?
24      A.    Yes, ma'am.
25      Q.    So a full description of this comparison of
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 1  the two methodologies against this study is found in
 2  Supplement 6?
 3      A.    Yes.
 4      Q.    Okay.  Go ahead.
 5      A.    And this is a discussion where I point out
 6  that these guys note that the discharge from the Verde
 7  Valley, and I think they referred to it as a virgin
 8  flow, was 465 cfs; and at that time the effects of deep
 9  well pumping and so forth were minimal.  So that's why
10  they said this is the virgin or natural condition for
11  the Verde Valley itself.
12            Now, using my Methods 1 and 2, I determined
13  that 28 cfs was missing from the Verde, and that
14  discharge would have flowed into the Verde Valley.  So
15  I simply added that 28 cfs to there 465, and I get --
16  my eyes are a little bad, but I get 493.
17            Now, using my natural flow method of adding
18  100 cfs from Camp Verde on down to the mouth, I add
19  100 cfs to create the natural flow.  Using that number
20  where I added the 100, that number is 494.  There's
21  only 1 cfs difference between this method and the
22  method that uses the Bureau of Reclamation 52 report.
23            Now, I would call that pretty darn close.
24  And this method is totally independent of the Bureau
25  study or anything else.  This is an independent check,
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 1  and all it uses is my estimate of 28 cfs.  Add it to
 2  it, bam.
 3      Q.    Okay, so that was one check.
 4            If you want to go on to the next, and this
 5  page comes from your addendum.  Not the second
 6  addendum, but the first addendum.  It's hard to keep
 7  track, I know.
 8                 MR. HOOD:  Agreed.
 9  BY MS. HERR-CARDILLO:
10      Q.    But they're all labeled and numbered, and
11  this is Page 60 from your addendum.  So go ahead and
12  explain it.
13      A.    Okay.  This is a more modern number of man --
14  or reductions in flow of the Verde as a result of human
15  activities.  And this is the report here, the Blasch
16  and others report, and it's Scientific Investigations
17  Report 2005-6198 [sic].  And this is an excerpt from
18  that.
19            And they say the average water use, and
20  that's by man, for the Big Chino is 1,200 -- or 12,000
21  acre-feet; Little Chino, 13,000; and the middle Verde,
22  the Verde Valley, 47,000.
23            Well first off, just simply add those up.  It
24  comes to 72,000 acre-feet.  Divide that by 725, and
25  what do you get, folks?  You get 100 cfs human
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 1  influence, exactly what the Bureau came up with in the
 2  1952 report.  It's still there.  Granted this is
 3  modern, this is modern hydrology and modern conditions,
 4  but I think it's an interesting check.  I consider it a
 5  check on Methods 1 and 2.
 6            The water use on the upper area is 12,000
 7  plus 13.  That's 25,000.  And that agrees very closely
 8  with my estimates.  So this ties into all this historic
 9  work, you know, my -- it ties in real well with the
10  natural conditions I've been estimating.  Okay?
11      Q.    Okay.  And then the third check?
12      A.    And the third check isn't quite as sound, but
13  this is a rainfall runoff relation for the Verde.
14      Q.    And, again, this is found in your second
15  addendum.  It's under Supplement 8, and what you've got
16  up here is actually Page --
17      A.    Page 99.
18      Q.    99?  I think, actually -- yes.  Sorry.  I'll
19  just stay out of it.  Go ahead.  You're doing fine.
20      A.    I show all the data in my report.  In other
21  words, I show all the mean annual runoff data and the
22  average annual rainfall in my report.  Those are the
23  data that were used for this.
24            The precipitation data correspond to what
25  NOAA calls their North Central region of Arizona.
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 1  Within that region are roughly a half a dozen rain
 2  gages; Jerome, I think they even used Flag or a partial
 3  effect of Flag.  It's outside the watershed just a
 4  little bit.  But, anyway, it's an average of the
 5  precipitation records at several of the gages there.
 6  So it represents an average rainfall for the watershed
 7  or the upper watershed.
 8            So, anyway, you take that mean annual precip
 9  and run it through the relation, and you get an average
10  annual runoff that's real close to the Bureau of
11  Reclamation runoff.  So it's within -- I'm having
12  trouble reading it.  That's why I'm not --
13      Q.    We can probably --
14      A.    763, is it, versus 751 for the Bureau.
15  That's a pretty close check.
16            Just as a point of interest, there's a lot of
17  hydrology shown in this relation, and this is on
18  Page 106 of the second addendum.
19      Q.    I think that's 100.  Yeah, that's 100.
20      A.    Oh, is it 100?
21      Q.    Yes.
22      A.    Oh, okay.  I'm sorry, 100.
23            This is a plot of the winter precipitation
24  versus the runoff.  It has a very large coefficient of
25  regression.  This is -- when you consider hydrologic
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 1  relationships, this is a pretty good one.  It shows
 2  that the winter precipitation strongly influences the
 3  total runoff.
 4            You can read some things here that are
 5  interesting.  You can see how it flattens out as the
 6  precip gets lower.  And what this is indicative of are
 7  the large springs, like Fossil Creek springs, the
 8  headwater springs on the Verde up near Paulden, and so
 9  forth.  And it shows that it doesn't matter how low the
10  precipitation gets, you still have a base flow in here.
11  And this little line on the bottom is the Q90 line that
12  I'm using for this big of a location.  And this is a
13  relationship for the mouth of the Verde River.
14            So I just -- I thought that was very
15  interesting, a much better relationship than I would
16  expect.
17      Q.    So doing these cross-checks against these
18  other scientific studies gives you confidence in your
19  analysis?
20      A.    I have a lot of confidence in the estimates
21  I've made of the natural flow.
22      Q.    Mr. McGinnis asked you a number of questions
23  about your decision to use 3.15 for the consumptive
24  use, and he showed you this chart.  What was -- if you
25  could just clarify your basis for using the 3.15
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 1  figure.
 2      A.    Well, my basis is it's an average figure for
 3  crops in an area that the USGS studied where they use
 4  the same figure.  So I simply used what they used, and
 5  I used it as an average because back in the 1870s and
 6  so forth, I really didn't know what crops were out
 7  there.  I do know there were some corn, there were some
 8  beans.  There was also documentation on meadowland and
 9  so forth.
10            So in the absence of any specific
11  information, I thought it wise to let's just use an
12  average figure.  The USGS used it.  And that's it.
13      Q.    And the ADWR calculations, do you see a
14  problem with those?
15      A.    Those are for specific conditions that were
16  out there at the time.  So they knew -- they had more
17  information that led them to use methodology other than
18  the average.  They knew more specific information about
19  what was going on there.  Therefore, they were
20  justified in using something that you might consider
21  better than using the average of 3.15.
22      Q.    And what was the time frame for the ADWR
23  calculations?
24      A.    What was what?
25      Q.    The time frame.
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 1      A.    It's recent.  Oh, February -- wait a minute.
 2  It's not listed on here, but it's a recent.  What is
 3  that, a 2001?
 4      Q.    I think it was a 2000 study.
 5      A.    2012?
 6      Q.    2000.
 7      A.    2000.
 8      Q.    Wasn't the date on it 2000?
 9      A.    It's 2000, okay.
10      Q.    And then just one more follow-up.  Well,
11  there's going to be more than one more follow-up,
12  but...
13            Mr. McGinnis had you read from Exhibit X057.
14  On Page 3-30 there is a discussion of the maximum
15  number of potential acres.  Do you recall reading that?
16      A.    Oh, yes.  The 1,620?
17      Q.    Correct.
18            And that's a significantly different number
19  than what you used in your calculations, correct?
20      A.    Yes.
21      Q.    And does that surprise you?
22      A.    No.  There's -- what is there?  Over a
23  hundred-year span between these numbers.  You know,
24  things change.
25      Q.    And, in fact, in that particular paragraph,
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 1  doesn't it mention the fact that there's been a modern
 2  trend toward cultivated lands?
 3      A.    It could be, yes.  It's possible.
 4      Q.    Take a minute and read it.
 5            Sorry, we're going to have to share the
 6  exhibit.  What I'm trying to direct your attention to
 7  is that there's irrigated farmland having been removed.
 8      A.    Oh, I'm sorry.
 9            Yes, there's a comment here, yeah, "Over the
10  last five years approximately 300 acres of historically
11  irrigated farmland has been removed from farming for
12  development purposes.  This is a common trend occurring
13  throughout the entire study area."
14      Q.    Okay.  So that 1,600 acres is referring to
15  under current conditions, as opposed to historically
16  cultivated land?
17      A.    Yes.
18      Q.    Okay.  All right, you can give that back to
19  me.
20            If you could take a minute and bring up your
21  second addendum.
22      A.    Okay.  Where do you want to --
23      Q.    Just go ahead and open it up in full screen,
24  or whatever that's called.  Full screen mode, yeah.
25            Okay.  Before we get to that, I just want to
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 1  ask you a couple more general questions following up on
 2  Mr. McGinnis's questions.
 3            Can you clarify for the Commission why you
 4  spent more time on the upper Verde?
 5      A.    Well, it's the source water area, and I
 6  devoted a tremendous amount of time to the four
 7  sub-basins up there, the Big Chino, Williamson Valley,
 8  and so forth.  I spent a lot of time looking at the
 9  original land surveys and so forth.  And so it's
10  almost, in a way, it's kind of a common sense thing.
11  This is where all the water is originating, and so in a
12  sense, I'm studying the whole river when I'm defining
13  what's going on up there.  But because of the
14  complexity of the headwater area, I had to -- I spent
15  quite a bit of time up there.
16      Q.    But the analysis of the upper Verde is
17  directly applicable to your analysis of the lower
18  Verde?
19      A.    You bet.  It's part of the watershed.  So the
20  time spent up there is really defining a lot of what's
21  going on down below.
22      Q.    Okay.  And one other thing that came up in
23  the questions from Mr. McGinnis was the use of mean
24  depths --
25      A.    Oh.
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 1      Q.    -- as opposed to maximum depths.  If you
 2  could clarify what you meant when you were dismissive
 3  of mean depths.
 4      A.    Yeah, I think I said worthless.
 5            And I'm not talking about a mean depth in the
 6  main channel itself.  In other words, I'm not talking
 7  about a subdivided channel, which the Fish and Wildlife
 8  Service uses and the Hyra method uses.  But I'm talking
 9  about the entire channel, like is being used by some
10  people involved in this issue, where you have a main
11  channel and then you have an overflow area that could
12  be a panhandle ten times as wide as the main channel,
13  with a very shallow depth on it.  And if you compute
14  the mean depth for that condition, it doesn't represent
15  anything, really, that's going on in the main channel.
16  Therefore, to me, if you're evaluating navigability,
17  it's worthless.
18      Q.    Because it overstates or understates the
19  depth?
20      A.    Grossly understates the depth you're
21  interested in.
22            Now, if you're going to get a mean depth for
23  just the main channel, then it has some meaning.  It
24  has a very useful meaning, as a matter of fact,
25  depending on what you're representing with it.
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 1      Q.    Mr. McGinnis also asked you some questions
 2  about whether you had done any, I think it was,
 3  observations on obstructions or analysis of
 4  obstructions; and you talked about your own experience,
 5  your visually observing the river.
 6            Explain to the Commission or share with the
 7  Commission your experience on the Verde River.
 8      A.    Well, starting at Sullivan Lake, during World
 9  War II my father was overseas.  My mother used to take
10  us swimming in Sullivan Lake.
11      Q.    So you can condense it a little bit.  You
12  don't need to --
13                 CHAIRMAN NOBLE:  When I turned 16?
14  Yeah.
15                 THE WITNESS:  Oh, you don't want me to
16  work up day by day?
17  BY MS. HERR-CARDILLO:
18      Q.    Just give them an idea of how much time you
19  spent, literally, on the river.
20      A.    Okay.  Over my lifetime, when you combine
21  recreation with work, it's a few thousand hours that
22  I've been on the Verde River; and I've been on it, you
23  know, up above, in it, you know, walking along it.
24  I've been all over it.  So...
25      Q.    And you've boated it?
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 1      A.    I've boated it.  I built a boat in high
 2  school.  I put plywood, marine plywood boat, and my
 3  brothers and I used to go fishing with that.  We did
 4  not go over Verde Falls in it.
 5      Q.    Okay.  Now, just for the benefit of the
 6  Commissioners, who may not have seen this second
 7  supplement or second addendum, to keep our terminology
 8  straight, at the beginning of this document you have
 9  broken down the error that you described in response to
10  some questions from Mr. McGinnis, correct?
11      A.    Yes.
12      Q.    It's corrigendum, corrigendum --
13      A.    Yeah.  Yeah, corrigendum.
14      Q.    Corrigendum.  That was a new term for me,
15  but...
16            So I don't think we need to spend any more
17  time on it, unless you had something to add.  I just
18  wanted to make its location in the record clear to the
19  Commissioners who might want to look as it closely.
20      A.    Okay.
21      Q.    If we can just move through -- I'll try to
22  move through quickly, but I just want to move through
23  this second addendum.  So if you could go to the first
24  supplement.
25      A.    Okay, the first one was a debt I owed
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 1  Mr. Hood.
 2      Q.    Keep moving.  You're not on it yet.
 3      A.    Oh, oh, I'm sorry.
 4      Q.    There we go.  Okay.
 5      A.    Yeah.  That's the one I -- actually, there
 6  was a reference at the bottom of that page I didn't see
 7  when Mr. Hood was asking me for a clear reference.  So,
 8  anyway, the bottom there is a clear reference to what
 9  he seemed to want.
10      Q.    Okay.  So this was an explanation that you
11  provided in response to some questioning from Mr. Hood.
12  And just to be clear, the information actually was in
13  the original report in a footnote that you just
14  overlooked at the time of your testimony?
15      A.    I felt there was enough information to
16  satisfy his concern.  However, the best -- I think a
17  better reference is the one at the bottom that I
18  included there.
19      Q.    Okay.
20                 MR. BREEDLOVE:  Joy, just, I'm sorry, to
21  interrupt, just for the record, the exhibit number?
22                 MS. HERR-CARDILLO:  X059.
23                 MR. BREEDLOVE:  X059, thank you.
24                 MS. HERR-CARDILLO:  Okay.
25                 MR. BREEDLOVE:  For the second
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 1  amended -- I mean --
 2                 MS. HERR-CARDILLO:  Second addendum.
 3                 MR. BREEDLOVE:  Second addendum, thank
 4  you.
 5                 THE WITNESS:  On this response to him,
 6  in the middle of this page, you'll see a reference to
 7  the East Verde River.  And shall I mention that?
 8  BY MS. HERR-CARDILLO:
 9      Q.    Go ahead, briefly.
10      A.    Okay, this is the East Verde.  This points
11  out that the East Verde River brings water in from West
12  Clear Creek, and just to be very conservative, I did
13  not include that in my determination of the 100 cfs
14  human effect.  If I included that in there, it would
15  start approaching 110 cfs.  So there I covered my butt
16  again.  Sorry for that terminology.
17      Q.    Yeah, that's scientific terminology, you
18  know.
19      A.    But everybody understands that.  Okay.
20      Q.    So moving on to Supplement 2, and why did you
21  include this supplement?
22      A.    The what?  Why did I?
23      Q.    Yeah.  This supplement deals with the Hyra
24  method?
25      A.    This further describes the Hyra method.
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 1  There seemed to be some confusion if I was using the
 2  incremental Hyra method or the single section Hyra
 3  method.  And, anyway, I was using the incremental.  If
 4  you know anything about the Hyra method, the plot, this
 5  plot right here of depth versus velocity, that is the
 6  incremental -- part of the incremental method of the
 7  Hyra method.  So I've been using that on the Santa
 8  Cruz, the San Pedro, the lower Gila and here.
 9      Q.    And there's been some discussion of thalweg?
10  Can you --
11      A.    Thalweg?
12      Q.    Yeah, thalweg.
13            Can you define thalweg and explain kind of
14  what it is and how it is used to assess navigability?
15      A.    It's a longitudinal line connecting points of
16  minimum bed elevation along a river, or relating that
17  to navigability, the thalweg depth is the vertical
18  distance from the lowest point of the channel section,
19  a section across the channel, to the water surface
20  elevation.  In other words, it's the maximum depth.
21      Q.    Okay.  We have some additional exhibits here.
22                 DIRECTOR MEHNERT:  Are these new
23  exhibits?
24                 MS. HERR-CARDILLO:  They are new.
25                 DIRECTOR MEHNERT:  Are there two of
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 1  them?
 2                 MS. HERR-CARDILLO:  There's two.
 3  BY MS. HERR-CARDILLO:
 4      Q.    Okay, before we get to the exhibits that I
 5  just passed out, go ahead and explain that diagram.
 6  And that's on Page 11, is it?
 7      A.    Yeah, Page 11 of Supplement 2.
 8      Q.    Second addendum.
 9      A.    Or, excuse me, second addendum.  I'm sorry.
10      Q.    That's okay.
11      A.    Okay.
12      Q.    I have to have some function here.
13      A.    This demonstrates a hydraulic computational
14  procedure for the Hyra method.  One of the main
15  advantages of the Hyra method is it uses subareas of a
16  channel cross-section, and it has a computer program
17  that will compute subarea characteristics.
18            So if you wanted to use that computer program
19  and you were interested in what I'm interested in, and
20  that is the width of channel corresponding to the
21  thalweg locations or the point of maximum depth, and if
22  you're interested in what's going on there, it will
23  actually compute it for you.
24            I just manually separated it from -- I didn't
25  bother computing it because I was only dealing with one
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 1  area.  So it was real easy just to separate it out.
 2            And like you see in this computation, the
 3  thalweg depth is used for the depth for that subarea.
 4  So that's exactly what I did.  So this shows the
 5  subdivision, which I used, and all I did was use the
 6  only subdivided area associated with the thalweg.
 7  That's all I needed.
 8      Q.    And is that standard practice in hydrology,
 9  in evaluating?
10      A.    Subdividing cross-sections certainly is, yes.
11  I've used it for 50 years.
12      Q.    And if you could take a look at Exhibit X062,
13  "Hydraulic Simulation in Instream Flow Studies:  Theory
14  and Techniques," and what is the significance of this
15  document?
16      A.    It's related to what I just said.  This is a
17  computer program used by the Fish and Wildlife Service,
18  and it's associated with the Hyra method.  And on
19  Page 123, down at the center paragraph, at the last
20  sentence, it says the program outputs include up to 9
21  cross-section subdivisions.
22            So, in other words, it's subdividing.  It's
23  not computing average conditions for the cross-section.
24  It's computing specific conditions for the
25  cross-section.
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 1      Q.    Including thalweg?
 2      A.    Yes.  It uses the thalweg in its computation.
 3      Q.    Okay.
 4      A.    Now, it will compute the hydraulic radius for
 5  each subarea, and that's approximately the mean depth
 6  for the subarea, not for the cross-section.  So it does
 7  do that.  It says that in Item 7 there.  Okay?
 8      Q.    Okay.  And then the next exhibit that we just
 9  passed out, the "Criteria for the Depths of Dredged
10  Navigational Channels," what is that?
11      A.    Yeah, this is criteria, yeah, for the depths
12  of dredged navigational channels, and this is from the
13  National Research Council.  I know something about
14  that.  I was on one of their committees for two years
15  studying alluvial fan flooding for FEMA.  But, anyway,
16  so I understand what's going on here.  These are people
17  that they bring together that know something about the
18  subject, and they talk it over, analyze it and so
19  forth, and produce a report.
20            In this case, in regard to navigation, on
21  Page B-5, down near the bottom there's a couple of
22  things that are kind of interesting.  The paragraph
23  that starts with "Channel width," it's the second one
24  from the bottom, it says "While channel width and
25  channel depth are factors of equal significance insofar
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 1  as cross sectional area is concerned, it appears that
 2  inadequate depths are much more hazardous than
 3  inadequate widths."
 4            In other words, channel depth is pretty darn
 5  important, and that's exactly what I've been talking
 6  about.
 7            On channel alignment, they say, and this is
 8  the start of the next paragraph, "Channels should be
 9  located as closely to the alignment of the thalweg as
10  practicable."
11            Okay.
12      Q.    Great.  Okay, let's move on to Supplement 3
13  of the second addendum, and that starts on Page 14, if
14  you want to -- will your arrow keys move that down?
15  There you go.  Back one.
16            Okay.  And I think you alluded to this
17  earlier in response to some questions, but if you can
18  just -- well, maybe not.  Can you explain what
19  Supplement 3 is?
20      A.    Yes, I did allude to this, but I didn't say
21  it was Supplement 3.
22      Q.    Okay.
23      A.    But I was pointing out that you get both base
24  flow and storm runoff in February, and I have several
25  examples here in Supplement 3 that show that.  I just
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 1  grabbed a few consecutive years, and I'm showing the
 2  precipitation.  Well, there's the hydrograph.  There's
 3  the description of the weather conditions from the
 4  National Weather Service.  There's the precipitation.
 5  There's the temperature.
 6      Q.    And these are all official records, correct?
 7      A.    This is all official stuff.
 8            So I just go February after February, and the
 9  hydrographs up there on top, there's a real good
10  example of a real good base flow and then you have
11  storm runoff.  So you have both in February.  So
12  there's all the records to back it up.
13            Here's something Mr. Allen and I were talking
14  about.  This is a plot of the mean temperature up in
15  the upper -- in the northeast part of Arizona, which is
16  basically in the upper Verde River.  This is a mean
17  annual temperature graph.  You can see it increasing
18  here.  This goes back to 1895.
19      Q.    And when you say you were talking with
20  Commissioner Allen about it, that was in response to
21  his questions, correct --
22      A.    Yes.
23      Q.    -- here today?
24      A.    Yes.
25      Q.    Okay.
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 1      A.    There's -- what is that, the precip?  Yeah,
 2  precip, mean monthly precip for February.  So you can
 3  see how variable it is.  And then here's the mean
 4  temperature for February.  It's the precip you want to
 5  look at.  You know, if you're going to describe --
 6      Q.    Precip meaning precipitation?
 7      A.    Huh?
 8      Q.    Precip is precipitation?
 9      A.    Precipitation, yes, mean monthly
10  precipitation.  Or it's -- yeah.  Anyway, I think
11  that's it.
12            Whoops, let me go back.
13            And, lo and behold, here is a USGS study that
14  included a base flow period in February in their
15  analysis.  So, you know, I'm not the only one that
16  thinks it's there.  The USGS thinks it's there too.
17  Yeah, okay.
18      Q.    So moving on now, Supplement 4, explain to
19  the Commission why you included this supplement.
20            I think this is also something that you
21  discussed in your testimony or response to questions on
22  cross.
23      A.    Okay, I included this because there's several
24  depth measurements made on the lower Verde area during
25  the months of February and March of 1911.  Now, we've
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 1  already discussed that some, but what I decided to do
 2  was present official data, official Weather Service
 3  data, in the form of -- now, here's our different
 4  townships.  The two townships I'm talking about are
 5  right down here.  The data I'm talking about are right
 6  here.
 7      Q.    And there was some suggestion that some of
 8  the measurements were taken during times of high water?
 9      A.    That's right.
10      Q.    And what did your research reveal to you?
11      A.    My research, looking at the whole group here,
12  showed that out of all the depth measurements, there
13  were two that could have been affected by direct
14  runoff.  The rest of them are base flow.
15      Q.    And why is that?
16      A.    Well, like from February 18th through 24th,
17  when a whole lot of depth measurements were made out
18  there, there was no rain in the watershed, and the
19  temperatures in Flagstaff were very cold.
20            So there was just no chance of snowmelt.  So
21  I've presented the data there for all to see, and I've
22  given an example.  Here, let me just -- well, there's
23  the map of the area.  But I've given an example here
24  now with dates and observations, and it shows just what
25  was going on for this segment of GLO surveying.
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 1            And you're welcome to look at that and then
 2  go back and look at the official temperatures and
 3  precipitation and see for yourself what you think it
 4  is.
 5            And you will see that the federal surveyors
 6  stayed away from the main channel of that river when
 7  there was direct runoff in the river.  There was
 8  floodwater in that river at times.  What they did was,
 9  in one case that I show, is they surveyed up the side
10  of the Verde and then went over to Sycamore Creek,
11  where they could survey.
12            Surveyors are not stupid.  They're not -- if
13  it's direct runoff, they're not going to send a rodman
14  out into that channel to measure depth, whether it's
15  3 foot or 4 foot or whatever.  They're not going to put
16  them out there in floodwater.  I've been in the Verde
17  myself, and it's dangerous when you start doing things
18  like that.
19      Q.    So all of this is laid out in your
20  supplement?
21      A.    It's all laid out in that supplement.
22      Q.    Okay.
23      A.    Okay, I'll quit talking.
24      Q.    That's okay.
25                 CHAIRMAN NOBLE:  You?
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 1  BY MS. HERR-CARDILLO:
 2      Q.    Just briefly; I don't want to spend a lot of
 3  time on Supplement 5.  That's on the dryland farming,
 4  if you want to turn to Page 61.
 5            Again, the information is there; but why did
 6  you include that?
 7      A.    There was some discussion of this.  I think
 8  Mark mentioned it today, also, where I said there was a
 9  possibility that it occurred in one section in
10  Williamson Valley, and I also mentioned that the
11  farming that occurred up there was probably associated
12  with cienegas.  And these six samples just show that it
13  wasn't -- it wasn't something that you could make a
14  profit with, largely because the most precip available
15  would be summer storms, and those are so sporadic.  So
16  if you're trying to earn a living relying on summer
17  thunderstorms, you're going to be a poor farmer.  So...
18      Q.    Okay.  So having done further research on the
19  dryland farming, you did not change your conclusion
20  about your --
21      A.    That's right.
22      Q.    Okay.  Supplement 6 we've already talked
23  about.  That contains the cross-checking that you did.
24            So let's turn to Supplement 7, and that's
25  Page 70.  I think you explained a bit, in response to
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 1  Mr. Hood's questioning, of why you undertook the
 2  analysis that's contained in Supplement 6, but maybe
 3  briefly refresh our memory.
 4      A.    Yeah, I would prefer to be brief on this.  I
 5  go into excruciating detail here as to what I thought
 6  was incorrect with what Mr. Burtell did.
 7      Q.    Okay.  Let's just, for today, let's just talk
 8  about the concerns that you raise in this supplement
 9  about Mr. Burtell's reliance on the Ross study.
10      A.    Yes, as I explained, well, later towards the
11  end of this analysis, roughly on Pages 94, 95, and --
12  yeah, mostly on 94 and 95.  But as I got further into
13  looking at Mr. Burtell's work in detail and, therefore,
14  going into Ross's work, which Mr. Burtell relied
15  heavily on, I realized there was some real funny stuff
16  with Mr. Ross's work, also, and that it may have had
17  some influence on some of the odd things I was seeing
18  in Mr. Burtell's work.  It's simply because he was
19  using data that were incorrect.
20            So I can give you an example of what it is.
21  I think I can show more here with just one simple
22  example of what I'm talking about.
23      Q.    I think it's 95?  Yeah.
24      A.    This is Page 95.
25      Q.    We might be able to zoom that a little bit.
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 1                 (An off-the-record discussion ensued.)
 2                 THE WITNESS:  Here's just an example.
 3  This is from Mr. Ross's report.  Now, let me clarify
 4  who Mr. Ross is.  He's a graduate -- he was a graduate
 5  student at this time at NAU, working on a Master's
 6  degree.  He had a limited budget.  He had a very
 7  specific objective.  That was to measure diversions and
 8  returns from four different canals down to the Camp
 9  Verde area.  It's a very limited area, when you
10  consider there's several dozen canals in the Verde
11  Valley.
12                 And he was looking at those diversions
13  and returns and the net effect on the depth, velocity,
14  width, and flow of the Verde River.  That was it.
15  That's his graduate thesis.
16  BY MS. HERR-CARDILLO:
17      Q.    And he wasn't considering the river in its
18  natural condition; it was in its present condition?
19      A.    Not at all, and he wasn't concerned about how
20  representative this was of the entire river or anything
21  like that.  It was very site-specific, very limited,
22  with a limited budget.
23      Q.    And it had a limited time frame?
24      A.    He had a limited time frame, also.  He did it
25  during a one-year period, which happened to be a very
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 1  dry period.  So it wasn't representative of anything
 2  long-term.
 3            So you have got to give this guy a break on
 4  this.  He's just a lowly graduate student trying to get
 5  a Master's thesis.
 6            Let's look at --
 7      Q.    Apologies to all lowly graduate students out
 8  there.
 9      A.    I have grandchildren that are in that;
10  they're just lowly grandchildren and trying to get a
11  degree.
12            Here's something from his publication.  It's
13  discharge versus time for one of the ditches, and he's
14  showing the amount of water diverted here by this solid
15  line.  And then during the winter here or whatever,
16  during this certain period they just shut off the
17  ditch.  They shut off the flow into the ditch.
18            But down here he shows about 1 cfs that was
19  outflow.  But if you notice, over -- where is the
20  number?  Gee, I wish I could know this.  It's 8 -- I
21  had my finger on it just a minute ago.
22                 MR. SLADE:  First paragraph.
23                 THE WITNESS:  Oh, there it is.  Okay, if
24  you notice, he says there was 8.3; but he shows 1.
25                 Now, let me just generalize on that.
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 1  This is a major mistake, but the whole report is
 2  littered with mistakes just like that.  I asked him.
 3  In regard to those e-mails, I have no concern about
 4  you, Mr. Hood, reading those e-mails if you get Ross's
 5  permission.  It's all up to him.  I don't care.
 6  BY MS. HERR-CARDILLO:
 7      Q.    And why might he be reluctant to give his
 8  permission?
 9      A.    It's very damaging.  He was afraid of hurting
10  his career, and that's mentioned in one of the e-mails.
11  I'll give you a hint of what's there.  He was
12  concerned.  He says he was afraid of hurting his career
13  with the USGS.  He's a USGS employee now.  And, believe
14  me, I'm not going to -- I'm not going to release that
15  myself.  You'll have to get his permission.
16      Q.    But --
17      A.    But I have no -- you know, have at it.
18  You're going to see something that I think Mr. Burtell
19  should have checked out, because he was using stuff
20  that was really pretty bad.
21      Q.    So in your evaluation of -- let's get back to
22  just your evaluation of Ross's study.
23      A.    Okay.
24      Q.    You found this significant error that's
25  reflected here --
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 1      A.    Yes.
 2      Q.    -- on Page 95, and you say there were other
 3  errors the study?
 4      A.    Yes.  I can show one more with the other
 5  graph on the previous page, if you want.
 6      Q.    Sure.
 7      A.    And that's about all.  Why doesn't this --
 8                 MR. SLADE:  Change your view.
 9                 THE WITNESS:  Okay, let's see, we've got
10  to go escape.
11  BY MS. HERR-CARDILLO:
12      Q.    Or try just clicking on that arrow right near
13  where the cursor is.  That should take you up a page.
14      A.    Where?  I can't hear.
15            Okay.  Using this diagram here -- can you see
16  that well enough without me blowing it up or getting
17  this thing all locked up?
18            Here's the inflow to another ditch, and it's
19  shut off here.  Now, zero, zero is right here.  So it
20  does drop down here to zero.
21                 MR. SLADE:  What page are we on, for the
22  record?
23  BY MS. HERR-CARDILLO:
24      Q.    94.
25      A.    Page 94, the previous page.
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 1            So it's shut off.  Okay?  Well, what's odd
 2  about this?  What do you think is odd about that?  Do
 3  you-all see it?  There's outflow.
 4      Q.    Explain.  Assume we don't see it.
 5      A.    Okay.  Here's the outflow from that ditch,
 6  and during this period where there's no inflow, there's
 7  outflow.  Does that make sense?
 8            I asked him "What's the cause of this?"
 9            His answer was he didn't know.  So there,
10  that's the level of what we're dealing with here, and
11  what more can I say?  I don't want to say any more.
12      Q.    Okay.
13      A.    Okay.
14      Q.    Any other problems that -- obviously there's
15  an in-depth critique here in the supplement and I don't
16  think we need to go through it in detail, but any
17  overarching problems or --
18      A.    Well, let me see if I can go back.  Well,
19  let's see.
20            Why don't we just leave it at this:  There's
21  a -- why don't we just leave it up to the reader on
22  that.  There's a serious water budgeting problem in
23  there that Mr. Ross had nothing to do with.
24      Q.    And did you also take issue with
25  Mr. Burtell's use; not just reliance on the Ross study,
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 1  but how he used it in his analysis as well?
 2      A.    Yes.  There's several pages devoted to issues
 3  that I was trying to raise about the weaknesses in what
 4  Mr. Burtell was using.
 5            I also quoted Mr. Bradley Garner, who has
 6  done groundwater modeling in that area, and he's
 7  actually used Ross's data for some modeling, and he
 8  looks at Ross's work as kind of a foot in the door kind
 9  of concept; that, all right, this is what some guy did,
10  and, you know, maybe this type of information can be
11  used for a full-blown groundwater model, which is
12  really what you need to define a system this
13  complicated along the floodplains, the irrigated
14  floodplains of the Verde River.
15      Q.    And just, once again, to be clear, the Ross
16  work was an unpublished Master's thesis, correct?
17      A.    That's right.  And he said Mr. Burtell had
18  never contacted him and never got permission to use an
19  unsigned Master's thesis.  He didn't know who
20  Mr. Burtell was.
21      Q.    Okay.
22                 COMMISSIONER ALLEN:  Mr. Chairman?
23                 THE WITNESS:  He did read -- he had read
24  Mr. Burtell -- or I think he glanced at Mr. Burtell's
25  thesis.  I'm sorry.
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 1                 CHAIRMAN NOBLE:  Do you want to
 2  interrupt now --
 3                 COMMISSIONER ALLEN:  Please.
 4                 CHAIRMAN NOBLE:  -- or do you want to --
 5                 COMMISSIONER ALLEN:  Now, please.
 6                 In regard to the increased outflow that
 7  occurred in the ditch when the ditch was actually
 8  closed, isn't it possible that the groundwater level
 9  was higher during the wintertime when the ditch was
10  closed and, therefore, it would be reflected in the
11  outflow of the ditch?
12                 THE WITNESS:  Mr. Ross's answer was he
13  didn't know, but it could have been that.  It could
14  have been a subflow or something from --
15                 COMMISSIONER ALLEN:  Well, it would have
16  been subflow that was related to a higher flow in the
17  river itself, but also to --
18                 THE WITNESS:  That's exactly -- but he
19  thought it was Grandmother Ditch.  The discharge from
20  the ditch upstream goes down a wash called Grandmother
21  Wash, I think it is, and sometimes they divert that
22  into the next ditch.  This was not mentioned in Ross's
23  analysis, and it wasn't reflected in the numbers
24  Mr. Burtell used, if that was going on.  But Mr. Ross
25  wasn't sure what it was, so...
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 1                 COMMISSIONER ALLEN:  The reason I ask
 2  that question, because I've seen as much as a 20-foot
 3  change in the base level or the groundwater level on
 4  the floodplain when you've got high riparian use of the
 5  water and when you've got very little riparian use of
 6  the water during the wintertime.  So it would not be
 7  unusual to see that type of a reflection in the
 8  hydrograph.
 9                 THE WITNESS:  That's exactly right, and
10  that's going on in the Verde, the huge amounts of
11  mounding.  And that, you're backing up exactly what I
12  said.  It's so complicated, you can't take something
13  simple like this and use it like Mr. Burtell did.
14  There's too many things going on.
15                 COMMISSIONER ALLEN:  Okay.
16                 CHAIRMAN NOBLE:  Thinking else,
17  Mr. Allen?
18                 COMMISSIONER ALLEN:  No.
19                 CHAIRMAN NOBLE:  Please continue.
20  BY MS. HERR-CARDILLO:
21      Q.    Okay.  Moving on to -- well, Supplement 8 we
22  already talked about at the beginning of your
23  testimony.
24            Briefly, Supplement 9 on the White Book, do
25  you have anything that you want to address on that
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 1  supplement, or can we just move on to 10?
 2      A.    I included this because there seemed to be
 3  some concern about the U.S. Bureau of Reclamation 1952
 4  virgin flow amount.  I'm a believer in that report from
 5  the standpoint that it's considered a White Book, or
 6  Mr. Gookin can say it even better than I.  It's
 7  considered a major reference.  Mr. Gookin even
 8  presented a paper about it, and I included an excerpt
 9  from his report that he gave not too many years ago
10  about how good that White Book is.
11            I took the trouble to search the internet for
12  any criticism of that Bureau 1952 report, which
13  basically covers the water in the lower Colorado River
14  basin.  But the amounts that they produce in there for
15  virgin flows are related to State water rights and
16  international water rights.  So when you start
17  disbelieving in it, you're disbelieving a lot that's
18  presently being used.
19            So I searched the internet for any criticism,
20  and I showed it here, where the USGS hired a group from
21  Colorado, and they concluded that, well, maybe it would
22  benefit from using a more modern analysis; but they
23  didn't find anything wrong with it.  So I just left it
24  at that.
25      Q.    Okay.  So moving on to Supplement 10, which
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 1  addresses the John Day River, this involves a
 2  reexamination of the John Day, and just if you can
 3  explain why you undertook this evaluation or
 4  reexamination.
 5      A.    Well, I undertook it because during the
 6  December hearing I learned that the numbers I was using
 7  for the John Day weren't the natural numbers.  I had
 8  read the report that showed the natural numbers, but I
 9  misread it and thought that they used the USGS data
10  instead of the State of Oregon data that had been
11  adjusted for human conditions.
12            So with that in mind, I decided, all right,
13  let's just take a look at the depths using the natural
14  numbers.
15      Q.    And these were numbers that were produced by
16  the Oregon Department of Water Resources or --
17      A.    Yes.  The water -- or the navigability issue
18  that was used in the assessment of it, it used records
19  at two gages, and this is a -- you can't really see it
20  here, but anyway, there's a USGS gage down there.
21      Q.    Just to be clear, this assessment of the
22  navigability of the John Day is separate from the court
23  case.  This was undertaken by the Oregon -- I don't
24  remember the formal title, but it's their Land
25  Department?
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 1      A.    Yeah, their water people.  Yeah, and I can
 2  show you how you can access that on their website.
 3            Anyway, there's two gages, and let's just go
 4  down to the data I was talking about.  I have a set of
 5  instructions here how to go into their website, the
 6  Oregon -- the State of Oregon website, and how to come
 7  down to the natural discharges.
 8            And in the example I'm showing here, this is
 9  the median flow for one of the two gages.  And the
10  title of that list or column of data is the natural
11  streamflow for that site.  So it's been adjusted by
12  using methods by the state of Oregon.  These are the
13  numbers, I guess, used in the legal decision.
14            So you can do that for the Q80.  That was
15  used in Oregon.  And then you go to the next gage and
16  do the same thing, the Q50, Q80.
17            And what I did is I created this table, and
18  these are the discharges from the State of Oregon site
19  right here for this gage and this gage.
20            And then going back to what Mr. Hood and I
21  were talking about earlier, I can go right to this
22  point.  I asked the USGS for two current meter
23  measurements, and we discussed that earlier, and these
24  were at sites downstream of the gages.  And I simply
25  plotted up the depths corresponding to widths across
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 1  the channel for those, for both of the current meter
 2  measurements.
 3            And on the website you can find gage height
 4  and -- or, excuse me, depth and discharge information
 5  for various measurements, and those come out with --
 6  they also have a published width.
 7            So I put those up here and created an
 8  estimated -- I estimated part of this cross-section.
 9  And using that information, I came up with a
10  depth-discharge relation for those two locations.  And
11  those are -- both of those locations where they make
12  the measurements are in transition periods using Hyra
13  terminology, which means it's not a riffle and it's not
14  a deep pool.  It's an area where the USGS could make
15  current meter measurements rather conveniently.
16            And I just simply applied that relation to
17  this discharge and came up with a depth, and that would
18  be the mean depth for each month.
19      Q.    And moving on to the next page, you --
20      A.    And then I used the Hyra method for the John
21  Day right here, and that's --
22      Q.    And that's Q80 for the John Day, correct?
23      A.    Yeah.  What page is this?
24      Q.    110.
25      A.    110.
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 1      Q.    110 of the second addendum.
 2      A.    So up at the top there, you can see that for
 3  the John Day, the minimum depth of 1.5.
 4      Q.    Now, just to clarify, when you say the
 5  minimum depth, what you're saying there, if I
 6  understand it correctly, is 80 percent of the time
 7  there's at least 1.5 -- 1 and a half foot depth in the
 8  river?
 9      A.    Yeah, or 20 percent of the time it's that or
10  less.
11      Q.    Okay.
12      A.    So that occurs 80 percent of the time.
13            On the Verde, using the same comparison, you
14  get a minimum depth of 3 feet --
15      Q.    So 90 percent of the time --
16      A.    -- 90 percent.
17      Q.    -- the Verde is 3 feet or more?
18      A.    That's right.
19      Q.    Okay.  So, essentially, when you compare the
20  two rivers, I think you said earlier in response to
21  cross-examination, the John Day River has more water in
22  it, but it's wider and, actually, shallower than the
23  Verde?
24      A.    Yeah.  It's very easy.  If you go in and
25  Google again, which is an easy way to look at rivers,
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 1  take a look at it.  You'll see it's very wide and very
 2  shallow.  And it's considered navigable.
 3      Q.    Okay.  Supplement 11.  That's Page 122.
 4                 CHAIRMAN NOBLE:  Bill, do you have a
 5  question now?
 6                 COMMISSIONER ALLEN:  Yes, I do.
 7                 Relative to the John Day and the Verde,
 8  are these -- is this data specific to a certain
 9  cross-section in the river?
10                 THE WITNESS:  For the John Day it uses
11  two.  That's all I had to work with.
12                 COMMISSIONER ALLEN:  Okay.
13                 THE WITNESS:  And those are the two
14  sites that were used for the navigability study.
15                 COMMISSIONER ALLEN:  Right.
16                 THE WITNESS:  For the Verde it
17  represents many, many cross-sections.  Better.  Where
18  the information is boxed inside that box --
19                 COMMISSIONER ALLEN:  Okay.
20                 THE WITNESS:  -- on that right table.
21                 COMMISSIONER ALLEN:  So relative to the
22  position on the river, is one of the sections that were
23  used on the John Day close to the mouth or --
24                 THE WITNESS:  Yes.  Yes, sir.
25                 COMMISSIONER ALLEN:  And on the Verde?
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 1                 THE WITNESS:  That's a series of
 2  measurements all along the Verde.
 3                 COMMISSIONER ALLEN:  Okay.
 4                 THE WITNESS:  Just a point of
 5  clarification, the two gages that the USGS has that
 6  were used for the John Day decision, the control points
 7  for the -- well, let's say the end points for the
 8  navigability reach didn't quite correspond to the
 9  location of those gages.  They were within a few miles.
10  So but they used -- but the gage -- the record at the
11  gage is almost identical to what it was at those
12  points.
13                 COMMISSIONER ALLEN:  Okay.
14  BY MS. HERR-CARDILLO:
15      Q.    Okay.  So moving on to Supplement 11, the
16  field notes, these are sample field notes for
17  Williamson Valley.  What was your reason for including
18  these?
19      A.    This is an area where there was a lot of
20  cultivated land, over 3,000 acres, and I thought I
21  would just show a sample of the field notes.
22            It's hard to read from here, but it says here
23  cornfield.  I have a little arrow there showing.  And,
24  anyway, I went through there and just pointed out the
25  number of -- just for three or four consecutive pages
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 1  here, three pages, the number of times they crossed a
 2  cornfield, either entered it or left it.
 3            And then here they talk about plenty of water
 4  for -- that's the summary for the survey for the whole
 5  township.
 6            So that's just a little bit of added
 7  information on the township that I used that had a lot
 8  of irrigated land.
 9      Q.    And these are just a sampling of the survey
10  notes?
11      A.    Just a sampling.  It's just a sampling.
12      Q.    Okay.  And then on the next page, the excerpt
13  you have up there, you included that.  I think there's
14  a reference to shallow wells?
15      A.    Let's see.  Let me get --
16      Q.    Page 127.
17      A.    Oh, this is Supplement 12?
18      Q.    No.  Well, I was referring to the tail end of
19  Supplement 11, at the top of that page.
20      A.    Oh, I'm sorry.
21            There's a U.S. Bureau of Reclamation report
22  referenced here in 1974 on the Big Chino, and they have
23  a summary statement here, and that statement agrees
24  with the conditions in Big Chino.  And they also
25  mention Williamson Valley here having shallow
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 1  groundwater.  And so it agrees very closely with the
 2  federal land surveys.
 3      Q.    And then moving on on that, further down that
 4  page, Supplement 12?
 5      A.    Yeah, this is interesting.  It shows you the
 6  difficulty in trying to re-create natural conditions,
 7  in that if you started using legal records and so
 8  forth, what this says from the Hayden report is that
 9  there's a whole bunch of -- or many of the
10  appropriations are not of record in the watershed.  So
11  this is an advantage of using the federal land surveys,
12  because they just survey what's out there.
13      Q.    Okay.  And then finally, Supplement 13, if
14  you could just identify that and why you included that.
15      A.    I included that because -- I can't read it
16  here, but it's a mapping, an unpublished mapping of the
17  vegetation, and it's associated with a published report
18  by the USGS.
19      Q.    And that was done in 1976, correct?
20      A.    1976, that's correct.
21            And I just show a series of maps that I have
22  in my possession, and you can't see it at this scale,
23  but let me get down here where you can start to see it.
24  They show zones of -- well, it's really hard to see.
25  But, anyway, they've zoned out areas of different kinds
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 1  of vegetation along the river.
 2      Q.    Okay.  And there's a key, actually, in that
 3  as well.
 4      A.    At the start there, yes, there's a key for
 5  that.
 6      Q.    Okay.  Just a couple other miner points.  I'm
 7  almost done here.
 8            Do you have your main report there?  I just
 9  want to clarify a couple things on the record.  So if
10  you could turn to your main report and turn to Page 90.
11      A.    90?
12                 MR. BREEDLOVE:  Can you just state the
13  exhibit number?
14                 MS. HERR-CARDILLO:  If I knew it.
15                 You asked about it.  Do you know what
16  the exhibit number is?
17                 MR. MCGINNIS:  No, I don't have it in my
18  head.  I've got it in my notes.
19                 MS. HERNBRODE:  The original?
20                 MS. HERR-CARDILLO:  Yeah, it's the main
21  report.
22                 MR. SLADE:  X015.
23                 MS. HERR-CARDILLO:  Oh, thank you.
24  BY MS. HERR-CARDILLO:
25      Q.    Okay.  On this page Mr. McGinnis asked you
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 1  about one of the cross-sections.  I believe it was --
 2  is this the third one?
 3            And he asked you -- it's the third one down,
 4  and he asked you to identify the main channel and the
 5  overflow channel, and I just think you misspoke.
 6            So if you can just, for the record, which is
 7  the main channel on?  Is it on the left or the right?
 8      A.    Okay, it's Page 90, the third figure down.
 9                 MR. BREEDLOVE:  Did you say 90?
10  BY MS. HERR-CARDILLO:
11      Q.    90.
12      A.    Page 90 of the main report, the third figure
13  down.
14            The title above of it is USFS, or U.S. Forest
15  Service, Section 18 at River Mile 23.3.  And there are
16  two -- or there's a cross-section shown there, and
17  there happens to be two channels; one main channel,
18  which is large.
19      Q.    And what side of the page is that on?
20      A.    That's on the left side of the page.  And on
21  the right side of the page is a much smaller second
22  channel.
23      Q.    Okay.  And Mr. McGinnis asked you about a
24  number of those cross-sections on Page 90, but if you
25  could take a look at the page before 90 and the page
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 1  after 90 and describe those cross-sections, just
 2  generally.
 3      A.    Generally?
 4      Q.    Yeah.  Do they show a braided channel or a
 5  divided channel?
 6      A.    Well, on Page 89 there, it's a single
 7  channel.  And --
 8      Q.    Okay.  Page 91?
 9      A.    There's nothing -- oh, let's see.
10            On 91, single channel for the current meter
11  measurement and the median.  I think that's the median.
12  Yeah.
13            And for the average it shows a very shallow
14  flow on a floodplain.  But I would say 95 percent of
15  the water is in the main channel at the 80 cfs.
16      Q.    Okay.  And then one final thing.  Appendix I,
17  Page 9.  Sorry to make you go through this.
18      A.    Appendix -- which appendix?
19      Q.    I, Page 9 of Appendix I.  That's the -- I
20  think it's the Blue Verde or --
21      A.    Now, which appendix?
22      Q.    I.
23      A.    I, okay.  I'm sorry.
24      Q.    That's okay.  It's been a long day.
25      A.    Page I.  Oh, the Blue Trail.
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 1      Q.    Page 9.
 2      A.    9, okay.
 3            Okay.
 4      Q.    Mr. McGinnis had you read a portion of that
 5  that said it's not usually boatable, correct?  Do you
 6  recall?
 7      A.    Do you want me to read that?
 8      Q.    Correct.  Can you read -- boy, that is some
 9  tiny print.
10      A.    "The remaining 25 miles of the river are
11  heavily impacted by the upstream impoundments and are
12  generally not boatable stretches."
13      Q.    Okay.  So they're not boatable because of the
14  impoundments?
15      A.    Oh, sure, and Bartlett, yeah.
16      Q.    However, is it your understanding that people
17  do boat that stretch?
18      A.    Yes.  In my report I show a recent photograph
19  of people boating in that reach.
20      Q.    So while you would agree that they're
21  impacted by the impoundments, you don't necessarily
22  agree with the conclusion that they're not boatable?
23      A.    I think somebody told me you can get in
24  there, and they are required to release 100 cfs through
25  a lawsuit with the Indians or a settlement through the
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 1  Indians.  And Mark could say that much better than I
 2  can.
 3            But, anyway, they have to provide 100.  And
 4  if you're down below their canal that goes to the Fort
 5  McDowell Indian Reservation, they can be diverting a
 6  bunch of that, and if you're in a boat down there and
 7  they turn the water in, you're paddling in sand.  So...
 8            Somebody told me that that happened to them
 9  or they heard about it.  Anyway.
10      Q.    Okay.  Just to --
11                 CHAIRMAN NOBLE:  Excuse me.  Mr. Allen,
12  do you have a question?
13                 COMMISSIONER ALLEN:  Yes.
14                 Mr. Hjalmarson, can you tell me what
15  time frame we're looking at in regard to that
16  particular issue?
17                 THE WITNESS:  The issue?
18                 MS. HERR-CARDILLO:  That portion of
19  his --
20                 COMMISSIONER ALLEN:  Yes.
21                 MS. HERR-CARDILLO:  Yeah.
22                 THE WITNESS:  Oh, when?
23                 MS. HERR-CARDILLO:  The Blue Verde
24  materials and the observations about the river in the
25  Blue Verde materials.
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 1                 COMMISSIONER ALLEN:  Right.
 2                 THE WITNESS:  The Blue?  Oh, that
 3  publication on -- what time frame?
 4                 COMMISSIONER ALLEN:  Yes.
 5                 THE WITNESS:  It's very recent.
 6                 COMMISSIONER ALLEN:  Okay, so it doesn't
 7  really apply to the natural and ordinary flow of the
 8  river?
 9                 THE WITNESS:  That's exactly right.  It
10  doesn't.  It doesn't.
11                 COMMISSIONER ALLEN:  Okay.
12  BY MS. HERR-CARDILLO:
13      Q.    Okay.  Just to wrap up, you spent how many
14  years with USGS?
15      A.    Thirty-one.
16      Q.    Okay.  And during your time there, you did
17  numerous scientific studies?
18      A.    I did quite a few, yes.
19      Q.    And published scientific papers?
20      A.    I have quite a few publications, yes.
21      Q.    And has it been your experience that your
22  research and publications have been subjected to peer
23  review and feedback from colleagues?
24      A.    Well, I have a total of seven articles, three
25  major publications in the American Society of Civil
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 1  Engineers' Journal of Hydraulics, and if you want to go
 2  through peer review, try to submit something to them.
 3  It's serious.
 4      Q.    Okay, so serious peer review.
 5            So in terms of your professional career, you
 6  were preparing these studies for the benefit of the
 7  public; you weren't doing this research for the benefit
 8  of private interests, correct?
 9      A.    Well, I -- generally speaking, yes.  I was
10  not doing it for private.  It was a personal gain there
11  if you published, you know, published in various kind
12  of concept.  But they were for the public.
13            An example is one of the papers I wrote was
14  on the small flood on the Tanque Verde Creek in Tucson,
15  where it was published, and I went into great detail on
16  exactly how to analyze a flood when you go out in the
17  field and look for information.
18            And when my -- a professor from the UCLA
19  called me up.  He was visiting the University of
20  Arizona when I lived down there in Tucson, and he just
21  said "I want to let you know I've been using that
22  publication for my graduate-level civil engineering
23  class," there at UCLA.  So that's a public, yeah.  I
24  guess that's in the public category.
25      Q.    But in terms of, I guess, identifying a
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 1  hypothesis and conducting your research, your objective
 2  has been to find the truth, to figure out scientific
 3  accuracy, correct?
 4      A.    Yeah, I'm trained to use the scientific
 5  method, and I've used that, you know, with the USGS and
 6  in the consulting work I've done.  Since I've retired
 7  I've been an active consultant up until about seven
 8  years ago.
 9      Q.    And did you take that same approach with the
10  work that you did on the Verde for the Commission here?
11      A.    I used that approach when I -- yes.
12      Q.    And just, once again, you're -- you have been
13  paid, anything?
14      A.    I haven't been paid anything for this, yeah.
15  I'm starting to get sensitive about that.
16      Q.    Sorry to keep bringing it up, but we
17  appreciate your efforts.
18                 MS. HERR-CARDILLO:  That's all I have.
19                 CHAIRMAN NOBLE:  Thank you.  We'll take
20  a break now, 15 minutes.
21                 (A recess was taken from 3:56 p.m. to
22  4:11 p.m.)
23                 CHAIRMAN NOBLE:  Mr. McGinnis, are we
24  ready?
25                 MR. MCGINNIS:  I think we're ready, yes.
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 1                 CHAIRMAN NOBLE:  Okay.  Are we on,
 2  Mr. Mehnert?
 3                 DIRECTOR MEHNERT:  (Nodded.)
 4                 CHAIRMAN NOBLE:  Then let us begin.
 5                 MR. MCGINNIS:  Moving on to the other
 6  side of the case, this is Dr. Littlefield, who is our
 7  first witness.
 8                 THE WITNESS:  Mr. Chairman,
 9  Commissioners.
10
11              DOUGLAS R. LITTLEFIELD, Ph.D.,
12  called as a witness on behalf of the Salt River Project
13  Agricultural Improvement and Power District and Salt
14  River Valley Water Users' Association, was examined and
15  testified as follows:
16
17                    DIRECT EXAMINATION
18  BY MR. MCGINNIS:
19      Q.    Dr. Littlefield, could you tell us your full
20  name, please?
21      A.    My name is Douglas Robert Littlefield.
22      Q.    And you've testified before this Commission
23  on several occasions; is that right?
24      A.    Several times on several rivers.
25      Q.    Did you submit a report on the Verde River
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 1  entitled Revised and Updated Report:  Assessment of the
 2  Navigability of the Verde River Prior to and on the
 3  Date of Arizona's Statehood, February 14, 1912?
 4      A.    Yes, I did.
 5      Q.    And it's your understanding that was marked
 6  as Exhibit X002?
 7      A.    I don't know what the exhibit number is.
 8      Q.    On Page -- do you have that report in front
 9  of you?
10      A.    Yes, I do.
11      Q.    Would you turn to Page 143, the appendix of
12  that report?
13            Does that appendix show your vitae or
14  curriculum vitae or resumé?
15      A.    Yes, it does.
16      Q.    Could you give us a little bit about your
17  background?
18      A.    I have a Ph.D. in American history from the
19  University of California at Los Angeles.  The emphasis
20  of that degree was on the history of the American West,
21  particularly in relation to rivers and environmental
22  history.
23            I've been doing this kind of historical
24  consulting work on environmental matters for over
25  30 years now, particularly in relation to western
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 1  rivers, navigability, and water rights.
 2            My clients have included multiple States'
 3  Attorneys General, the Department of Justice, the
 4  Bureau of Reclamation, different States' water
 5  agencies, irrigation districts, cities, law firms, and
 6  landowners' organizations and others.
 7      Q.    You said you've testified in other
 8  navigability cases.  What Arizona navigability cases
 9  have you testified on?
10      A.    Arizona?
11      Q.    Yes.
12      A.    The Gila and the upper and lower Salt, in
13  addition to the Verde, in these proceedings at ANSAC.
14            Oh, and, also, I can't remember the name of
15  the court case, but it was a Maricopa County Flood
16  Control District case; and I did not testify in court
17  in that, although I was deposed.
18      Q.    How about in other states; have you testified
19  in other navigability cases in other states?
20      A.    I've testified for 11 days on the issue of
21  whether the Kern River in California was navigable at
22  the time of California's statehood in 1850.  And I have
23  provided expert reports, but not testified, on other
24  rivers in the American West, which are at this point
25  confidential.
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 1      Q.    And are you an attorney?
 2      A.    No, I am not an attorney, and I don't plan to
 3  give any legal opinions in these proceedings.
 4      Q.    Are you a hydrologist?
 5      A.    I'm not a hydrologist.  I don't plan to give
 6  any hydrological conclusions in these proceedings.
 7      Q.    What is your professional background and
 8  training; what are you?
 9      A.    I'm a professional historian, and as such, I
10  intend to give an objective historical account of what
11  the Verde River was like on or before the time of
12  Arizona's statehood in 1912; and this is as was seen by
13  hundreds of historical parties, in effect conveying the
14  information about their perceptions almost as if they
15  were testifying in front of this proceeding as
16  witnesses.
17      Q.    Okay, we have up on the screen here a
18  PowerPoint presentation.  It says "Assessment of the
19  Verde River's Navigability on or before the Date of
20  Arizona's Statehood, February 14, 1912, by Douglas R.
21  Littlefield, Ph.D."
22            Is that a PowerPoint presentation you
23  prepared for your testimony today?
24      A.    Yes, and the date that's on it is October
25  2014 because originally that's when I was going to be
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 1  presenting this presentation.
 2      Q.    And this is, for the record, my
 3  understanding, is Exhibit X024.
 4            Is there anything else you would like to say
 5  about Slide 1 before we move on to the next slide?
 6      A.    Well, in terms of my background, I've
 7  provided expert witness testimony and reports and
 8  affidavits or depositions in five original jurisdiction
 9  cases before the U.S. Supreme Court.  And I've also
10  testified in front of a committee of the Arizona
11  Legislature in relation to navigability.  And I have
12  testified and provide consulting services for many
13  rivers, about many rivers, throughout the American
14  West, in addition to the Potomac River on the East
15  Coast.
16      Q.    All right, so move on to Slide 2.
17            Slide 2 says Previous Reports and Need For
18  Revision.
19            First of all, let me ask you, are you going
20  to cover everything in this PowerPoint that's in your
21  report that's X02?
22      A.    No.  I think that would be unnecessarily
23  time-consuming and very redundant.  I intend to provide
24  some examples of what the bigger report includes,
25  though.
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 1      Q.    And some of what's in your report, or even
 2  the PowerPoint, on the Verde is somewhat redundant of
 3  what you already talked to the Commission about back on
 4  the Gila; is that right?
 5      A.    That's correct.
 6      Q.    And we're going to try to go through that
 7  rather quickly.  Is that okay with you?
 8      A.    That's fine.  My understanding for the need
 9  of reincorporating it is basically so that these
10  proceedings stand alone on each river.
11      Q.    And your report on the Verde says "Revised
12  and Updated Report."  Did you do a prior report to the
13  Commission on the Verde River back in the early 2000
14  time frame?
15      A.    I did two prior reports, one in 1997 and one
16  in 2005.
17      Q.    Okay.  And the revisions that happened for
18  this 2014 report, what was the reason for that?
19      A.    The main reason for it -- none of the
20  conclusions changed, but the main reason is that since
21  the 2005 report there have become a lot more sources
22  for historical newspapers online that can be
23  keyword-searched.
24            Prior to that, prior to the previous report,
25  the most -- the best way that you could use historical
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 1  newspapers was simply scrolling through endless
 2  microfilm and hoping to spot a particular useful
 3  article.
 4            But now that there are a lot of historical
 5  newspapers online, you can keyword search, for example,
 6  for Verde River, and you get to see the actual article
 7  the way it was printed in the historical paper; and
 8  then if it looks useful, you can download it and
 9  analyze it and abstract it and so forth.  And the --
10      Q.    Go ahead.
11      A.    The other principal reason for revising the
12  report was that there are a lot more historical
13  photographs also available online, and maps for that
14  matter.  And even if the maps themselves and photos are
15  not online, there are a lot more online sources that
16  list the contents of various archives' holdings about
17  maps and photographs.
18            So I was able to supplement the 2005 report
19  with, primarily, additional historical newspapers and
20  historical maps and photos.
21      Q.    Were there also a couple of court decisions
22  that came out in the interim between your 2005 report
23  and your 2014 report that you took into consideration?
24      A.    There was the Montana PPL case just recently,
25  and I forgot what the other one was.
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 1      Q.    Is that what we refer to as the Winkleman
 2  case, the State versus ANSAC case?
 3      A.    Oh, yes.
 4      Q.    Is that something you considered?
 5      A.    Yes.  That provided that the determination of
 6  navigability needed to be considered in light of the
 7  natural and ordinary condition prior to the time of
 8  statehood.
 9      Q.    Is there anything else there on Slide 2 that
10  you want to talk about?
11      A.    No, that's it.
12      Q.    Let's move on to Slide 3.
13            Does the next portion of your presentation
14  discuss some background issues?
15      A.    It discusses background about navigability
16  and rivers in general and why title to the bed of a
17  river at the time of statehood is important.
18      Q.    Okay.  Let's go on to Slide 4 then.
19            Slide 4 is titled Navigability and the Equal
20  Footing Doctrine.  Can you explain your basic
21  understanding of the Equal Footing Doctrine?
22      A.    My understanding is that the legal concept
23  that States own the beds of navigable waterways within
24  their borders stems originally from English common law.
25            Over a long period of time in England, the
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 1  law had evolved to establish that the King was the
 2  owner of navigable bodies of water, and this was
 3  essentially to protect access for his subjects to those
 4  bodies of water.  This meant, for example, you couldn't
 5  build a mill dam on a navigable river because it would
 6  interrupt trade, which would be beneficial not only to
 7  the individuals carrying on the trade on the river, but
 8  it was also beneficial to the King to have a productive
 9  economy.
10            And, therefore, when the American colonies
11  became independent in 1776, they took over the rights
12  and responsibilities of the King of England, and this
13  meant that the colonies became the owners of navigable
14  waterways within their borders.
15            The Equal Footing Doctrine says that when new
16  states join the union, they join on the same or equal
17  footing to the original 13, and that means that when
18  new states joined the union, they also became the
19  owners of navigable waterways at the time of statehood;
20  and for Arizona this meant February 14th, 1912.
21      Q.    So did you conduct historical research to
22  address the Verde River in its ordinary and natural
23  condition as of February 14, 1912?
24      A.    And prior to.
25      Q.    Is that what's presented in your report and


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1451


 1  in this PowerPoint presentation?
 2      A.    That's correct.
 3      Q.    Anything else on Slide 4?
 4      A.    No.
 5      Q.    Okay.  Go on to Slide 5 then.  Sorry.
 6            Slide 5 lists research locations.  Can you
 7  first tell us what's the difference between a primary
 8  source and a secondary source?
 9      A.    Primary sources are sources such as
10  documents, reports, letters, maps that were created
11  close in time and/or geography to a particular event.
12  They tend to be more accurate than secondary sources in
13  describing the event because of that proximity.
14            Secondary sources are books or articles that
15  are frequently summarized about from other books or
16  articles that have relied on primary sources.
17            Secondary sources can be accurate, but
18  because they are not necessarily close in time or
19  proximity to an event, they are more subject to
20  possible error; and that's why professional historians
21  utilize mostly primary source in their work,
22  professional and scholarly.  And that's essentially
23  what I've tried to do with this particular report and
24  PowerPoint.
25      Q.    Do professional historians sometimes rely on
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 1  secondary sources if that's the best information they
 2  have?
 3      A.    Yes, they do.
 4      Q.    Are the sources that you used in your work
 5  footnoted in your report that's Exhibit X002?
 6      A.    Yes, everything that is discussed in my
 7  report is footnoted.  And the purpose of the
 8  footnoting, as with other professional and scholarly
 9  historians, is to verify accuracy for other parties who
10  may want to go check on those documents; or, possibly,
11  if someone wants to begin additional research on a
12  particular topic, they know where to go find the source
13  of a particular statement.
14      Q.    Does Slide 5 list some of the locations of
15  which you researched historical documents?
16      A.    Yes.  These are all sources that I utilized
17  to obtain the largest collection I could of primary
18  source documents.
19            That would be Arizona State University
20  Special Collections in Phoenix, Arizona State Archives
21  in Phoenix, Arizona Historical Foundation in Phoenix,
22  which, by the way, doesn't exist anymore.  It's been
23  absorbed by other archives.  The University of Arizona
24  Special Collections in Tucson, Arizona Historical
25  Society in Tucson and Phoenix.  The Yuma branch was
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 1  closed when I was here doing the work.
 2            Water Resources Center Archives, which used
 3  to be at the University of California at Berkeley, but
 4  is now at the University of California at Riverside.
 5  Even though it's a California institution, it has one
 6  of the largest collections of archival material on
 7  rivers throughout the West.
 8            The Bancroft Library at the University of
 9  California, which houses a large collection of primary
10  source documents about the West; Bureau of Land
11  Management here in Phoenix; the U.S. National Archives
12  in Washington, D.C.; the National Archives branch in
13  Denver, which houses Bureau of Reclamation records; the
14  Arizona State Land Department here in Phoenix; the Salt
15  River Project archives in Phoenix; the Sharlot Hall
16  Museum and Research Library in Prescott; and, as I
17  indicated earlier, many online newspaper and historical
18  photograph collections.
19      Q.    Did you personally or someone acting under
20  your direction actually go to all these different
21  places?
22      A.    I personally went, sometimes with a research
23  assistant and sometimes not.  I did all of the research
24  in these sources.
25      Q.    Anything else?
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 1      A.    Oh, let me qualify that.  With the exception
 2  of homestead patent files, which I had the information
 3  about, and then I contacted a colleague in Washington,
 4  D.C., who then copied them for me and sent them to me.
 5      Q.    So you looked at all the documents for the
 6  homestead patent files.  You just didn't actually go
 7  and pull them out of the records?
 8      A.    Correct.
 9      Q.    Anything else to say on Slide 5?
10      A.    Let's see.  No, that's it.
11      Q.    Let's go to Slide 6.  This one is titled
12  Published Research Sources.  Can you tell us what
13  published sources you reviewed and considered?
14      A.    Well, in addition to a lot of unpublished
15  archival material, primary source material, there are
16  also a lot of published primary source material,
17  primarily in government agency records, and these are
18  sources that I searched or one of my research
19  assistants searched and copied reports from the U.S.
20  Geological Survey.  Those are Water Supply Papers and
21  Annual Reports and other studies; Bureau of
22  Reclamation; the Department of Indian Affairs; the
23  General Land Office, which is today the Bureau of Land
24  Management; various congressional materials, including
25  the Congressional Record and Congressional Reports;
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 1  Arizona Territorial Legislation; and many other, in
 2  addition to these primary source, many other secondary
 3  published sources.
 4      Q.    Okay.  Does that cover everything on Slide 6?
 5      A.    Yes.
 6      Q.    Okay, Slide 7 says Research and Writing
 7  Methodology.  Can you explain to the Commission your
 8  approach in undertaking this project?
 9      A.    Well, with thousands of pages of historical
10  records available, the most relevant of those records
11  were abstracted into a special document database, which
12  can be sorted by date or subject matter or keyword.
13            And once I had several hundred of these
14  documents in my database, then I did some test sorting
15  to see how organization would run.  And then once I
16  determined the best way to sort the database, I then
17  dropped all of the abstracts of those documents right
18  into a word processing program, which essentially
19  provided a rough draft of the report.  I still had to
20  add transition sentences and that kind of thing, but at
21  least all of the material was presented in a logical
22  manner and didn't have to be retyped.
23      Q.    And then was this PowerPoint presentation
24  taken from your report?
25      A.    Yes, it was.
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 1      Q.    Does that cover everything on Slide 7?
 2      A.    Yes.
 3      Q.    Okay.  Slide 8 says U.S. General Land Office
 4  Surveys.  Does the next section of your materials
 5  relate to federal land surveys?
 6      A.    Yes.  A lot of the detail about how federal
 7  surveys of the West were done came from C. Albert
 8  White's book entitled A History of the Rectangular
 9  Survey System, which was published by the U.S.
10  government in 1983 to explain federal surveying and how
11  that work had evolved over time.
12            White's book prints verbatim actual
13  instructions to surveyors and manuals that came out.
14  So his book is essentially a primary source, but with
15  additional historical interpretation provided by
16  Mr. White.
17      Q.    Is that a book that you've used as a source
18  on other navigability work you've done?
19      A.    Many, many times.  It's pretty much
20  essential.  Fortunately, it's available online now, so
21  if parties want to download it and read it for their
22  own purposes or other research, it's a lot easier than
23  when I originally got it.
24      Q.    Okay.  Anything else on Slide 8?
25      A.    No.
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 1      Q.    Slide 9 says U.S. General Land Office Survey
 2  Field Notes and Plats.
 3            I guess my first question is are land survey
 4  records important sources for Verde River navigability
 5  analysis?
 6      A.    My understanding is that land records and
 7  survey plats and field notes are important, but not
 8  necessarily, to use a legal term, probative.  But they
 9  can be quite, I guess, illustrative of what a
10  particular watercourse was like.
11            They were done partly for the following
12  reasons:  One was to prepare the public domain,
13  primarily in the West, for an orderly settlement
14  pattern; and, secondly, was to record the
15  characteristics of the public domain.
16      Q.    Go ahead.
17      A.    In essence, to provide the U.S. government
18  with detailed information about what it had acquired
19  when it had acquired the western territories, either
20  from France in the Louisiana purchase or from Spain at
21  the end of the Mexican-American War.
22      Q.    And you said you thought they were
23  illustrative and not probative.  I just want to make
24  sure I understand that.
25            You believe they're important information for
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 1  the fact-finder to consider, but they don't necessarily
 2  determine the answer on their own, is that what you're
 3  saying?
 4      A.    That's exactly what I'm saying.
 5      Q.    And you talked a little bit about why the
 6  surveys are performed.  Can you tell us a little bit
 7  more about that?
 8      A.    Well, I just mentioned two reasons.  One was
 9  to prepare the public domain for orderly settlement by
10  providing a detailed means of establishing boundaries,
11  so when homesteaders selected their parcels, they would
12  have a precise legal description of their property; and
13  then the other was to provide the U.S. government with
14  information about what it held on lands that were still
15  within the public domain.
16      Q.    What were the surveyors told to do?
17      A.    Well, there were a number of different
18  manuals that began in 1851 that the U.S. government
19  published.  Prior to 1851 federal surveyors were given
20  individual letters of instructions covering certain --
21  the areas they were going to survey.
22            But beginning in 1851, because there was a
23  lot of settlement taking place, primarily in Oregon and
24  in California, the government thought it made more
25  sense to publish a manual of instructions, rather than
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 1  having to send out hundreds of individual letters to
 2  surveyors.
 3            There were -- the 1851 manual was the first
 4  manual, and it's in White's book, as are these other
 5  manuals.  And there were six manuals in total that were
 6  issued that governed surveying prior to Arizona's
 7  statehood in 1912.  So there were seven total; 1851,
 8  1855, 1864, 1881, 1890, 1894, and 1902.
 9            The surveyors -- do you want me to keep
10  going?
11      Q.    Yeah.  You're still talking about the
12  manuals, right?
13      A.    The manuals and what they were supposed to
14  do.
15      Q.    Okay.  That was my question.
16      A.    Okay.  The surveyors were instructed that
17  they were to record the details of what they
18  encountered as they ran township, range, and section
19  lines.
20            For example, if they crossed a road or a
21  trail or a ravine or an irrigation ditch or a river or
22  a stream, they were to record, as they ran straight on
23  a line, precisely where they encountered that
24  particular feature of the land.
25            And with regard to waterways, the surveyors
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 1  were told specifically to meander all navigable bodies
 2  of water.  Now, by meander, it essentially meant to use
 3  degree bearings to follow the sinuosities of the body
 4  of water.  But that was for navigable bodies of water.
 5  And, in fact, surveyors had been told by federal law
 6  since 1796 that they had to meander navigable bodies of
 7  water.
 8            One thing I want to point out is that the
 9  manuals gradually expanded the types of watercourses
10  over the years, from one manual to another, to show
11  that the meanders were to be done not only of all
12  navigable bodies of water, but also major nonnavigable
13  bodies of water and rivers that formed the boundaries
14  for federal reservations or that were exceptionally
15  large in width.  The big test was 3 chains or more.
16      Q.    And did that change occur over time?
17      A.    Gradually it added more and more streams that
18  were to be meandered, but the bottom line was that
19  anything that was navigable always had to be meandered.
20      Q.    Okay.
21      A.    It's also important to understand that these
22  surveys were what was known as transect surveys,
23  meaning that they're only accurate where the surveyor's
24  survey line intersected an item, such as a road or a
25  river or a ditch or on line.  And by on line, not
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 1  today's online, but as the line was being run by the
 2  surveyor where they ran into it.
 3            So these transect surveys are not accurate
 4  for the areas in between where the lines -- where there
 5  aren't lines.
 6            Surveyors did sometimes note things that were
 7  away from the line, such as a house or a field, but
 8  they were not required to do so, and sometimes they did
 9  not.  Sometimes they were prevented from doing so,
10  either because of the need for haste or because of poor
11  weather or because, for example, there might have been
12  a hill that would obstruct the view of something that
13  was not on line.
14            And so when they did note these things, they
15  were simply eyeballing where they were if they did not
16  hit them directly on line.  So any farm field that lay
17  away from a survey line or any portion of it outside
18  the line is not accurate in terms of size.
19            And I can give you a personal example about
20  where I learned this information.  When I was -- if you
21  want me to.
22      Q.    Yeah.  Let me just stop a second, though.
23            You heard Mr. Hjalmarson -- you were in the
24  room this morning when Mr. Hjalmarson testified, right?
25      A.    Yes.
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 1      Q.    And did you hear him talk about situations
 2  that he had seen where the interior of the surveys, in
 3  terms of about where a house was or something like
 4  that, would have been -- actually was accurate; did you
 5  hear that?
 6      A.    Well, that may have been true, but since
 7  other surveyors weren't necessarily required to do that
 8  and there is nothing that required surveyors to
 9  actually -- for example, if a house was 10 chains away
10  from the survey line, there was nothing that required
11  the surveyor to actually go out and measure out to the
12  house.
13      Q.    So your opinion is not that everything inside
14  the survey, interior of the survey, is inaccurate; it's
15  just that they weren't required to be accurate, is that
16  what you're saying?
17      A.    Except where the lines were.  And I can give
18  you a personal example.
19      Q.    Yeah, give us your personal example.
20      A.    When I was doing my navigability work on the
21  Kern River, one of the things I always try and do is
22  actually go out and look at a particular area that I'm
23  doing historical work on.  And so I went out to a
24  portion of the river that was involved in this
25  particular case, and I brought along a large printout
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 1  of the General Land Office survey plat from
 2  1860-something for that portion of the Kern River, and
 3  I also brought along the most recent U.S. Geological
 4  Survey topographic map.  And because I was on a dirt
 5  road and that road was on the topographic map, I could
 6  ascertain pretty clearly where my car was located.
 7            And when I got to a particular place, I got
 8  out of the car and I went and looked at the Kern River
 9  as it was shown on the current topo map and as it was
10  also shown on the General Land Office survey plat.  And
11  the survey plat showed, in essence, that the river ran
12  through a gigantic hill that was right where I was --
13  very close to where I was standing.
14            And so I -- and as I could clearly see with
15  my own eyes, as well as from the topo map, there was no
16  way that that river went through that hillside, even
17  historically.  So the only conclusion that I could come
18  up with was that somebody had made an error.
19            So the next time I went to the Historical
20  Office of the Bureau of Land Management to get more
21  topos, I asked them why was this obvious discrepancy.
22  And their explanation was essentially what I've
23  provided here; that the surveyor who had done the field
24  notes for that particular area had not drawn the map
25  when he was actually out there; that he actually took
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 1  the field notes back to his office, recorded the
 2  details of where the survey lines went accurately for
 3  where those lines were, and then basically from memory
 4  inserted where the river was, which is why the mistaken
 5  location for the river.
 6      Q.    Did you recall Mr. Hjalmarson earlier today
 7  talking about some drafts, that the surveyors would do
 8  drafts of the maps, along with the notes, and then go
 9  back to the office and do a more formalized map?
10      A.    Yes, I heard that.
11      Q.    Have you ever seen that happen?
12      A.    I have used U.S. General Land Office survey
13  plats and notes in California, Arizona, New Mexico,
14  Kansas, Oklahoma, Montana, Idaho.  I think that's it.
15  And regardless of which branch of the Bureau of Land
16  Management I have gone to or any of the related federal
17  archives, I have never seen a draft of a GLO survey
18  plat.  I have only seen the finished products, which,
19  as the person Bureau of Land Management explained to
20  me, was that the maps were done after the field notes,
21  once the notes were completed in the field and taken
22  back to the office.
23      Q.    Okay.  So if somebody did a draft in the
24  field, all of them got torn up before they ever got to
25  the files you looked at?
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 1      A.    And there would be literally tens of
 2  thousands of them, and I have never seen even one
 3  anywhere.
 4      Q.    Have we covered everything on Slide 9?
 5      A.    Yes.
 6      Q.    Okay.  Slide 10 looks like it's sort of a
 7  continuation of Slide 9.
 8            Did you examine all of the survey documents
 9  on the Verde?
10      A.    I examined the notes and the plats for the
11  entire Verde River, from its headwaters near Paulden,
12  Arizona to the Verde's confluence with the Salt River,
13  except for those surveys that were done long after
14  statehood, and there were a couple that I think were
15  from the 1950s.
16            Most of the plats were dated well before
17  statehood, but, as I said, there were a couple that
18  were poststatehood.
19            And there were at least eight federal
20  surveyors who mapped the Verde between -- prior to
21  1912, and while those surveys were done under the
22  instructions of different survey manuals at different
23  times of years and in different months, not one of the
24  surveyors recorded information about the Verde River
25  that would have been consistent with a determination of
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 1  navigability.
 2      Q.    Anything else on Slide 10?
 3      A.    No.
 4      Q.    Now, at the bottom of Slide 10, it says "Some
 5  sample survey plats follow."  Is Slide 11 a sample
 6  survey plat?
 7      A.    Yes.  I thought it was -- as I said earlier,
 8  it would be redundant to go through every single one of
 9  the plats.  The details of those are in my report.  But
10  I selected a few here, largely for illustration
11  purposes.
12      Q.    Okay.  On Slide 11 it refers to township 2
13  north, 7 east.  Do you know what portion of the Verde
14  that deals with?
15      A.    This is the most downstream portion of the
16  Verde where it meets the Salt River in the northern
17  part of Section 5, township 2 north, range 7 east.
18      Q.    Okay.  Are there -- are the meanders shown on
19  this plat?
20      A.    Oh, there are meanders that are shown here,
21  but these were not done as a result of Farmer's
22  determination that the Verde River was navigable.  He
23  was using the meanders -- he was doing the surveys
24  under the 1890.  Let's see.  Let me check the date
25  here.
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 1      Q.    This is Farmer.  When you talk about Farmer,
 2  you're talking about Farmer who was the surveyor?
 3      A.    Yeah, it's not a farmer.  It's R.A. Farmer.
 4      Q.    Okay.
 5      A.    His meanders were consistent with the
 6  instructions of the 1890 survey manual, as that had
 7  been continued in 1894 and in the 1902 manuals; that,
 8  quote, Both banks of navigable rivers, as well as of
 9  all rivers not embraced in the class denominated as
10  navigable, the right angle width of which is 3 chains
11  and upwards, will be meandered on both banks by
12  taking the general courses and distance of their
13  sinuosities, and the same are to be entered in the
14  field book.
15            And his field notes and his plat clearly
16  demonstrate that the Verde River was more than
17  3 chains.  One chain, by the way, is 66 feet.  And the
18  stream thus met the criteria for meandering
19  nonnavigable bodies of water.
20            And this not only is just a separate
21  determination, but it's also backed up by what the
22  surveyors further up the river did in other townships.
23      Q.    And how is that so?
24      A.    Well, some of the other examples will show
25  that.
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 1      Q.    Okay.  Anything else on Slide 11?
 2      A.    No.
 3      Q.    Okay.  Slide 12.  What does this show?
 4      A.    This is the General Land Office survey plat
 5  for township 13 north, range 5 east, which was approved
 6  in 1874.  Let's see.  Part of this township -- this is
 7  near present-day Camp Verde, and part of this township,
 8  including the portion of Camp Verde Military
 9  Reservation, which today is the Fort Verde State
10  Historic Park, were surveyed originally in 1873 by
11  C. Burton Foster.  And four years later Foster also
12  carried out subdivision surveys of parts of
13  townships 14 and 15 north, range 4 east and
14  townships 15 and 16 north, range 3 east; other areas of
15  significant settlement in the Verde Valley.
16            Because Foster's treatment and descriptions
17  of the Verde River were comparable in all these
18  surveys, I'm only going to talk about township 13
19  north, range 5 east in this particular discussion.
20      Q.    Okay.  What did he do in -- the surveyor do
21  in this township?
22      A.    All right.  He did his survey between
23  December 2nd and 6th, 1873, and he did the subdivision
24  lines of township 13 north, range 5 east; but he
25  undertook no meanders of the Verde River.
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 1            And his failure to establish meander corners
 2  and to not meander the stream was consistent with the
 3  instructions set forth in the 1864 surveying manual;
 4  that only navigable bodies of water were to be
 5  meandered on both banks.  And, in general, his
 6  commentary when he encountered the stream was limited
 7  to a statement that it was about one chain wide and it
 8  had a gentle current and a sandy bottom.
 9      Q.    Okay.  Does that cover everything on
10  Slide 12?
11      A.    Yes.
12      Q.    Okay.  Slide 13 is another sample plat,
13  right?
14      A.    Yes.  This is --
15      Q.    What township does this deal with?
16      A.    Well, this is several of them.  This is the
17  U.S. General Land Office survey plat of the Camp Verde
18  Military Reservation, townships 13 and 14 north,
19  range 5 east and township 4 north, range 4 east, which
20  was approved in 1893.  And this was surveyed by Daniel
21  Drummond between the end of December 1892 and early
22  January 1893.
23      Q.    And which manual were these gentlemen working
24  under?  Do you know?
25      A.    Well, Drummond -- part of this had already
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 1  been surveyed originally by C. Burton Foster in 1873,
 2  but Drummond's survey was conducted under the
 3  directions of the 1890 federal surveyors' manual
 4  directing surveyors to meander navigable bodies of
 5  water, as well as streams over 3 chains wide that were
 6  not navigable.
 7      Q.    Okay.  So were there meandered corners done
 8  on this particular plat?
 9      A.    Well, under the directions for nonnavigable
10  bodies of water over 3 chains, Drummond clearly
11  established meander corners at each intersection with
12  the Verde, and he noted in most cases that the stream
13  was considerably wider than 3 chains.
14            And, in addition, the conclusion that
15  Drummond's meanders were due to the 1890 instructions
16  directing nonnavigable streams over 3 chains wide to
17  be meandered, and not due to navigability, is
18  indicated by the fact that, as it's shown on the
19  previous slide, C. Burton Foster had surveyed some of
20  the same area two decades earlier and had determined
21  that the Verde was not navigable, at least based on his
22  field notes.
23      Q.    Okay.  Anything else on Slide 13?
24      A.    No.
25      Q.    Is Slide 14 another sample survey plat?
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 1      A.    Yes.  This one is a sample survey plat of
 2  township 17 north, range 3 east, approved in 1909, and
 3  this was done by a surveyor by the name of Jesse B.
 4  Wright.  This is the area on the Verde River just
 5  upstream from the area that C. Burton Foster had
 6  surveyed earlier.
 7      Q.    Okay.  Were there meanders done on this plat?
 8      A.    This particular plat was surveyed under the
 9  directions of the 1902 surveyor manual, which
10  instructed surveyors to meander navigable bodies of
11  water, as well as nonnavigable ones that were more than
12  3 chains wide; but Wright did not make any meanders of
13  the Verde in this township, indicating both that he did
14  not think the river was navigable and, also, that the
15  stream was not over 3 chains wide.
16      Q.    Okay.  Anything else you want to say about
17  this plat?
18      A.    No.
19      Q.    Slide 20, is that another sample survey plat?
20      A.    Aren't we on Slide 15?
21      Q.    I'm sorry, Slide 15.  Wishful thinking.
22            Slide 15.
23      A.    This is the General Land Office 1902
24  subdivision survey of township 18 north, range 2 east,
25  which was approved in 1903.
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 1            Going upstream, I skipped a township because
 2  that township wasn't surveyed until 1956.
 3            This township, the one that's on the screen,
 4  was surveyed by James B. Girand, G-I-R-A-N-D, in the
 5  summer of 1902.  The Verde River flowed through the
 6  southwest corner and crossed on just the line between
 7  Sections 30 and thirty -- 31 and 32 before it exited on
 8  the western edge of the township.
 9            When Girand encountered the Verde River on
10  this line, his field notes suggested that his
11  assessment of the stream was that it was nonnavigable,
12  because he didn't establish any meander corners on
13  any -- he actually had to improvise in order to guess
14  the width of the stream, which he thought was 80 links,
15  which is four-fifths of a chain wide.
16      Q.    Four-fifths of 66 feet?
17      A.    Right.
18      Q.    Anything else on Slide 15?
19      A.    Well, it's impossible to know whether he
20  was using the new 1902 manual, which had just come out
21  on January 1st of 1902, or the previous 1894 manual.
22  But in either case he would have been required to
23  establish meander corners for navigable bodies of
24  water, as well nonnavigable streams over 3 chains.
25  and so, therefore, his failure to establish meander
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 1  corners indicated that he believed the stream to
 2  be nonnavigable and that it was less than 3 chains
 3  wide.
 4            I might point out one other thing on this
 5  map.  A lot of the more later meanders, you see on the
 6  right-hand side you can see a lot of small boxes, and
 7  the print doesn't show up very well, but it says
 8  "Meanders of," and this is where the surveyor, federal
 9  surveyor, would have entered the degree bearings and
10  distances if he had meandered any body of water.  And,
11  as you can see, there's nothing listed there, and there
12  are no meander data in his field notes either.
13      Q.    Okay.  Is that all on Slide 15?
14      A.    Yes.
15      Q.    Okay.  Slide 16 is entitled Conclusions About
16  Federal Surveys.  Does this slide set forth your
17  general conclusions about surveys on the Verde and
18  their implications for navigability?
19      A.    Yes.
20      Q.    Can you tell us what those are?
21      A.    Most federal surveyors along the Verde River
22  did not meander the stream, thus indicating a lack of
23  navigability in their viewpoints.
24            In those few instances where the surveyors
25  did meander the Verde, all of those instances are
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 1  attributable to instructions in different surveying
 2  manuals for meanders of nonnavigable bodies of water
 3  under certain special circumstances.
 4            Thus, there were eight different federal
 5  surveyors, who were specifically charged with recording
 6  navigable bodies of water, and who undertook surveys
 7  along the Verde in different years, that indicated that
 8  the Verde River, in their view, was not navigable.
 9      Q.    Okay.  Is that all you have to say about the
10  surveys today?
11      A.    Yes.
12      Q.    Okay.  Slide 17 is the beginning of the
13  discussion of federal patents; is that correct?
14      A.    Yes.
15      Q.    Are patents another group of documents that
16  you reviewed?
17      A.    Yes.  Historical records that shed a lot of
18  light on navigability or nonnavigability are records
19  relating to federal and state homestead patents, and
20  the following slides all address this group of records.
21            A little background on homesteading is useful
22  to understand this.
23      Q.    Yeah, what did somebody have to do to get a
24  patent?
25      A.    There were different types of land patents
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 1  issued by the Federal Government, the most common of
 2  which was the Homestead Act of 1862.
 3            That process, to summarize it generally, was
 4  that if a person wanted to obtain land from the public
 5  domain, they would go to a Land Office and they would
 6  say "I want this particular parcel of property."  And
 7  because the surveys had already spelled out, in many
 8  cases, what the sections and townships and ranges were,
 9  they could provide a legal description.
10            If no one else was claiming that land, then
11  the law said you had to go back out to the land and
12  live on it, typically for a couple of years; and during
13  that time you had to make improvements to it, such as
14  building a home or a barn or fences or other things, as
15  well as farming the property.
16            The Homestead Act provided you could get up
17  to 160 acres of land, unless you were married, in which
18  case it was 320.  And once you lived on the land and
19  made the improvements, you would go back to the Land
20  Office at the end of that two-year period, and you
21  needed to fill out an affidavit, which was swearing
22  that you had done the improvements and listing what
23  those improvements were.  You also had to bring at
24  least two witnesses with you, who swore to similar
25  affidavits saying Farmer Jones has done the following
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 1  improvements, and so on and so forth.
 2            Assuming that the official at the Land Office
 3  agreed that the law had been met, then the applicant
 4  would pay a small sum of money, and they would receive
 5  a patent, which basically was a deed.
 6            And all of the documents, such as the
 7  affidavits, the receipts for the payments, and if there
 8  was any dispute over a particular patent, all of those
 9  documents wound up in what was called a patent file,
10  which was not the deed, but that's all of the related
11  documents.
12            And nearly all of the patent files are at the
13  National Archives in Washington, D.C.
14      Q.    Did you, in your work for this case, did you
15  review all those patent files on the Verde?
16      A.    We obtained all of the patent files that
17  relate, that either overlay or touch the Verde River,
18  to review all of those patent files, and there are over
19  100 of them that in some way came -- that the Verde
20  River came in contact with.
21      Q.    And on subsequent pages of your PowerPoint,
22  you have some maps relating to the patent files.  Can
23  you tell us how those maps were prepared, while we're
24  still on Slide 17?  Can you tell us how you went about
25  doing the maps?
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 1      A.    Oh, yes.  Once we had the patent information,
 2  which the patents themselves, generally speaking, you
 3  don't get, because those were the deeds that were given
 4  to the homesteader; but the legal descriptions and the
 5  patent number and information are recorded in U.S.
 6  government records.  So I would get the actual patent
 7  information, and then I used historical maps, including
 8  the General Land Office survey plats, to determine
 9  whether a particular patent did, in fact, touch the
10  Verde River.
11            But I also wanted to be sure that because the
12  General Land Office survey plats were done at different
13  times of year, different years and so on, I wanted to
14  be sure that there weren't possible channel changes
15  that might have meant that a patent that appeared not
16  to touch it on the General Land Office plat, might have
17  touched it at a different time of year when another map
18  was done.
19            So I obtained U.S. Forest Service historical
20  maps, as well as the historical USGS topo maps, and I
21  worked with the cartographic office at the Salt River
22  Project, and they used their GIS mapping system to
23  overlay those three sets of maps onto a base map and
24  then to overlay the homestead patents on top of those
25  three sets of rivers, to show where any one of those
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 1  patents may have touched the river as it appeared on
 2  one of the historical maps.
 3      Q.    What types of information appear in the
 4  patent files that might be important to somebody who
 5  was trying to determine whether a watercourse was
 6  navigable in 1912 in its ordinary and natural
 7  condition?
 8      A.    Well, the most obvious ones that I ran
 9  across, not only in the Verde, but also in the Salt and
10  on the Gila, is that a particular homestead person
11  might have received 160 acres, and when he filled out
12  his patent file, he might have said -- stating what he
13  had done for improvements, he might have said, "Well, I
14  farmed 120 acres, but I couldn't farm the other 40
15  because it was in the bed of the river."
16            Or, alternatively, he might say something
17  like "The river channel changes so much where it
18  crosses my property that I could not consistently farm
19  this area" or "It wiped out my fence" or something like
20  that.
21            So there were actual statements about how
22  these farmers interacted with the Verde River in their
23  patent files.
24      Q.    Okay.
25      A.    And, in addition, the farmers knew that they
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 1  might have a piece of property with the bed of the
 2  river in it, and so did the officials at the General
 3  Land Office, because they were the ones recording the
 4  precise legal description of the property.
 5      Q.    Let's go on to Slide 18.
 6            Is this part of the maps that were prepared
 7  to show what patent overlay the Verde River?
 8      A.    Yes.  You can see the section of the Verde
 9  down here.  This is the entire river in this small
10  inset.  The yellow block on the inset shows the area
11  that's covered by this large white piece here, and the
12  three different channels or versions of the Verde River
13  you can see coming all the way down the Verde River
14  here.  The orientation is skewed in order to make it
15  fit on the map.  But the -- let's see.
16            The light blue river, the lightest blue that
17  you can see on here, is the river the way the Verde
18  River appeared on the U.S. General Land Office survey
19  plat in field notes.  The mid blue color came from
20  historical Forest Service maps around 1912 or 1913.
21  And the very dark blue that you see on there are the
22  U.S. Geological Survey topographic maps as close to
23  statehood as I could get.
24      Q.    Okay.  And there's an exhibit number here on
25  the top.  Does that relate to the old blowup maps you


Coash & Coash, Inc.







VERDE RIVER     VOLUME 6     02/18/2015 Page 1480


 1  used a couple times ago at the Commission?
 2      A.    Yes, long before PowerPoints.  The exhibit
 3  number on these slides were from the foam board big
 4  posters that I used in previous testimony.
 5      Q.    So does this exhibit show or this page of
 6  your PowerPoint show the location of the Verde River at
 7  different times?
 8      A.    Yes, and it also shows, significantly, you
 9  can see all of the land patents here, the black boxes
10  with little numbers in them, that touch one or more of
11  the versions of the Verde River.  And you can see there
12  are quite a few of them up here in this upstream piece.
13  So, clearly, some of these patents had the Verde River
14  either flowing directly through it or at least touching
15  it.
16      Q.    And is this section you're looking at here on
17  Slide 18, is that up somewhat near the headwaters, the
18  upper end?
19      A.    This is very close to the headwaters
20  upstream.
21      Q.    Let's go on to Slide 19.  Is this similar to
22  Slide 18, just a different portion of the river?
23      A.    This is the next downstream portion of the
24  river.  You can see the yellow box on the inset is
25  moved downstream.  And, again, there are fewer patents
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 1  in through here, but you can also see the changes in
 2  the Verde's channel.
 3            The different versions of the channel also
 4  may be, in part, due to different mapping techniques as
 5  well.  But, in any event, again, I wanted to be sure I
 6  got any of the patents that touched any version of the
 7  Verde based on mapping technique.
 8      Q.    And, again, was the reason, your reason in
 9  doing this particular analysis, was that to show the
10  changes in the river channel location, or was it more
11  designed to make sure you got all the patents?
12      A.    Well, it was both, actually; to compare
13  different historical maps, as well as to make sure the
14  patents that touched any part of the river, that we
15  obtained them.
16      Q.    Okay.  Anything else you need to say about
17  Slide 19?
18      A.    No.
19      Q.    Slide 20, is this a different portion of the
20  river?
21      A.    This is another portion, the portion just
22  downstream from the previous one, and, again, the
23  different versions of the Verde channel.  And here you
24  can see that there are a lot more homestead patents
25  that touched the Verde River, the black boxes with the
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 1  numbers in them.
 2            Now, this doesn't mean that there weren't
 3  patents out here off on the side too.  I was just
 4  obtaining the ones that touched or overlay the channel.
 5      Q.    Anything else on Slide 20?
 6      A.    No.
 7      Q.    Slide 21, is this another section of the
 8  river?
 9      A.    This is the next downstream portion, almost
10  getting down to the last portion of the river before it
11  joins the Salt River.  Again, the yellow box shows
12  where the larger white map is located; and, again, you
13  can see the different versions of the Verde channel and
14  the various homestead patents that touched those
15  versions.
16      Q.    Okay.  Slide 22, is this the portion of the
17  river getting closer down to the confluence?
18      A.    Did that not change there?
19      Q.    22.
20      A.    There we go.
21            Yes, this is the most downstream portion of
22  the Verde before it joins the Salt River.  You can see
23  it in the yellow box here.  And, again, you can see the
24  different versions of the channel of the Verde and the
25  many homestead patents that touched one or both of
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 1  those.
 2      Q.    And there you're looking at Slide 23, right?
 3      A.    Oh, am I?
 4      Q.    No, that's okay.
 5      A.    Okay.
 6      Q.    We sort of skipped over 22, but I don't think
 7  anybody's going to complain.  So 22 was essentially
 8  just a different part of the river?
 9      A.    Just the next stream up, next piece up.
10      Q.    Slide 23 is the portion down by the
11  confluence?
12      A.    Yes.
13      Q.    Slide 24 is captioned Desert Land Act.  Did
14  you review the Desert Land Act of 1877 as part of your
15  work on this?
16      A.    Yes.  The Desert Land Act was a different
17  type of homesteading law.  As the title implies, it was
18  designed to encourage settlement of desert areas, and
19  it made it easier for settlers to acquire a larger box
20  of land because you needed more land to be productive
21  in desert areas.
22            For the Desert Land Act, you could get up to
23  640 acres, instead of the 160 under the Homestead Act.
24  But there's an important feature of this law that
25  relates to navigability.  The law required that
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 1  claimants provide irrigation water to their lands, and
 2  it also provided that that water had to come from a
 3  than navigable stream.  In other words, you couldn't
 4  get a Desert Land Act patent unless you proved you
 5  irrigated it, and you had to get the water from
 6  something that was not navigable, according to the law.
 7            And the exact wording of the law was
 8  "Provided however that the right to the use of water by
 9  the person so conducting the same, on or to any tract
10  of desert land of 640 acres shall depend upon bona fide
11  prior appropriation; and such right shall not exceed
12  the amount of water actually appropriated, and
13  necessarily used for the purpose of irrigation and
14  reclamation; and all surplus water over and above such
15  actual appropriation and use, together with the water
16  of all, lakes, rivers and other sources of water supply
17  upon the public lands and not navigable, shall remain
18  and be held free for the appropriation and use for
19  irrigation, mining and manufacturing purposes subject
20  to existing rights."
21      Q.    Okay.  Did you find Desert Land Act patents
22  along the Verde River as part of your research?
23      A.    There were over 50 of them along the Verde
24  River.  Although, some of those were later canceled or
25  relinquished because it was more difficult to prove
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 1  what they had done in terms of irrigating the land.
 2            Although even though some of these were later
 3  canceled or relinquished for not fully complying with
 4  the patent requirements, the fact is is that there were
 5  50 applications under the Desert Land Act, and it
 6  indicates that many U.S. officials, as well as the
 7  applicants themselves, believed the river, the Verde,
 8  was not navigable because they were taking the water
 9  from a nonnavigable stream to irrigate their tract.
10      Q.    Anything else on Slide 24?
11      A.    No.
12      Q.    Okay.  Slide 25 is titled State Patents.
13            Is that a new section --
14      A.    Yes.
15      Q.    -- of your report?
16            In addition to looking at federal patents,
17  were there patents from the State of Arizona?
18                 CHAIRMAN NOBLE:  Mr. McGinnis, about how
19  much more time do you think you have?
20                 MR. MCGINNIS:  More than you want to go
21  this evening.
22                 That's not a fair answer.  Probably --
23  we're on Slide 25 of 76.  So we're a third of the way
24  done.
25                 CHAIRMAN NOBLE:  Oh.
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 1                 MR. MCGINNIS:  Now, some of those are
 2  photos, and they'll go faster once we get going, but
 3  we've got probably an hour.
 4                 CHAIRMAN NOBLE:  The chair invites
 5  comments.
 6                 Joy.
 7                 MS. HERNBRODE:  Mr. Chairman, I love our
 8  delightful court reporter, and I would like to not pay
 9  her extra, so I would propose that we continue
10  tomorrow.
11                 COMMISSIONER ALLEN:  Here, here.
12                 CHAIRMAN NOBLE:  Mr. Allen moves that we
13  leave at this point.  The chair agrees.
14                 Would you like to come to a point where
15  you want to stop?  Is that a good place?
16                 MR. MCGINNIS:  No, we were to the point
17  I wanted to stop.  That's why I was trying to make that
18  point, so you would say what we said, so yeah.
19                 CHAIRMAN NOBLE:  Send me a text next
20  time.
21                 MR. MCGINNIS:  We're right there.
22                 (The proceedings adjourned at 5:04 p.m.)
23
24
25
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