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 1                 CHAIRMAN NOBLE:  Good morning.  Welcome
 2  to Day 5 of the ANSAC Verde River hearing.  Have the
 3  record reflect the presence of Commissioner Horton,
 4  Commissioner Allen and Commissioner Noble, and that we
 5  are in the process of continuing an examination of
 6  Mr. Hjalmarson by Mr. Slade.
 7                 Mr. Slade.
 8                 MR. SLADE:  Good morning, Mr. Chairman.
 9  Good morning, Commissioners.
10
11               CONTINUED CROSS-EXAMINATION
12  BY MR. SLADE:
13      Q.    Good morning, Mr. Hjalmarson, and, again, if
14  I may call you Win, to keep us as brief as possible?
15      A.    That's fine.
16      Q.    I appreciate that.
17      A.    And good morning.
18      Q.    I wanted to return for a second to the Hayden
19  report and compare some of the work done in the Hayden
20  report to what you did.  We're not going to
21  specifically look at the Hayden report.
22            My question is, when you looked at the
23  agriculture in the surveys, you had to make an
24  assumption that that agriculture continued through
25  statehood, because some of those surveys were from the
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 1  1870s; is that right?
 2      A.    That's correct.  Most of the surveys were
 3  1871 and 1872.
 4      Q.    Did Hayden and his predecessors have to make
 5  similar assumptions about the agriculture irrigated
 6  land?
 7      A.    I don't recall a similar assumption, and, of
 8  course, the prestatehood information in Hayden on most
 9  of the upper watershed isn't there.
10      Q.    But when Hayden did his report in 1940, the
11  previous data was from c1914.  So he had to assume, to
12  a certain degree, that agriculture remained at that
13  point from 1914 to 1940, that is, continued?
14      A.    I don't specifically recall him making that
15  assumption, but he did present 1940 information.
16      Q.    Did you find any other sources that confirmed
17  your understanding of the agriculture land aside from
18  the federal surveys?
19      A.    Say that again, please?
20      Q.    Did you find any other sources, newspapers,
21  personal recollections, that confirmed your
22  understanding of the agriculture surveys and the
23  irrigated land shown on that?
24      A.    Yes.  There were historic newspaper accounts
25  that I used to corroborate the land surveys.  A good
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 1  example is, on the Big Chino Valley, I was aware that
 2  in 1964, when I was up there, I was aware of shallow
 3  pumping, kind of, I guess you think of it maybe in the
 4  subflow zone in the river or a shallow hole that was
 5  dug and a centrifugal pump was being used.
 6            And I found a newspaper account in the late
 7  1800s that described the purpose of that particular
 8  centrifugal pump and so forth.  So there was that type
 9  of a connection.
10      Q.    I think it might be helpful if you moved your
11  microphone back a little bit, because the volume is set
12  so high.
13                 CHAIRMAN NOBLE:  And, Win, we apologize.
14  We can't seem to get control of the volume.
15                 THE WITNESS:  That's okay.  It's partly
16  my fault.
17  BY MR. SLADE:
18      Q.    I would like to return to the cross-section
19  analyses that you did.  And so Step 1 was hydrology,
20  Step 2 was getting the cross-sections, Step 3 was
21  putting the hydrology into the cross-sections.  Do I
22  have that correct?
23      A.    That's basically correct.  It was basically
24  hydrology, then hydraulics, and then the evaluation of
25  navigability; and the hydraulics consisted of using the
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 1  cross-sections that were available and associated
 2  hydraulic computations.
 3      Q.    Okay.  Can you explain for the Commission the
 4  standard practice that you used to put the hydrology,
 5  put the flow into those cross-sections?  Did you use a
 6  computer; did you use calculations; and is that
 7  standard practice?
 8      A.    Yes, what I used was standard engineering
 9  practice.  It involved conveyance-slope computations
10  or, basically, the use of Manning's equation.  And for
11  the section controls it involved the use of kind of
12  weir equations, except for parabolic riffle.
13      Q.    Is that generally how determining depths is
14  done?
15      A.    In my 31 years with the USGS, working mostly
16  on surface water, that was standard practice.
17      Q.    And you calculate maximum depths as opposed
18  to average depths.  Could you explain why?
19      A.    I believe that maximum depths are more
20  representative of navigability for a river like the
21  Verde, because I knew enough about it to know that
22  you're not going to float a 20-foot wide barge down
23  that river.  So I knew that, going in, that -- and it
24  could be a little biased, if you wanted to argue having
25  a fully neutral approach to this.  But I knew going in
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 1  that we're dealing with small watercraft, and so that
 2  was the initial basis for my analysis, and I knew that
 3  maximum depth would be more representative of some kind
 4  of average depth for small watercraft.
 5      Q.    And I hate to get you up this early, but
 6  would you be able to show the cross-section channel
 7  representation at Clarkdale and depict the maximum
 8  depth as opposed to the average depth?
 9      A.    Looking downstream.
10      Q.    So this will be Exhibit 48, X048.
11      A.    Looking downstream, below the section control
12  for the gage, or approximately 100 feet, plus or minus,
13  this is the typical shape of the low flow channel where
14  there's base flow.  I personally have made at least two
15  dozen current meter measurements at this location.
16  It's been many years since I did that, but it's shaped
17  something like this.
18            Let's just assume this is the low point in
19  the channel.  So that would be the maximum depth
20  somewhere in this area.  The mean depth would be
21  something considerably higher because of this panhandle
22  condition here.  So if you take the total
23  cross-sectional area and divide it by this width,
24  you're going to get a depth that is representative of
25  the entire cross-section.  Part of that cross-section
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 1  has nothing to do with navigability.
 2            Now, if you had something like a channel like
 3  that and you picked it by the red left bank -- excuse
 4  me, right bank.  If it was shaped like that, kind of
 5  like a parabola, then you would expect that the average
 6  depth might have some meaning if you're focusing on
 7  wide watercraft.
 8            And there's a general relation between
 9  maximum depth and average depth for a nice
10  parabolic-shaped channel.
11            Average depth is approximately two-thirds of
12  the maximum depth.  So in this general area, for the
13  rating for the gage, using the discharge from this
14  location and the gage height at the gage, in other
15  words, using the rating at the gage, I determined a
16  maximum depth at the riffle, which would be a little
17  above where these measurements are made, of about
18  3 feet for the Q90.  So that would be equivalent to
19  roughly 2 feet average depth.  This is a real rough
20  comparison.
21            Now, because of this panhandle shape, if I
22  was applying that to this cross-section, I would expect
23  a lesser depth than 2 feet for the average depth at
24  this particular location, where most of those low flow
25  measurements were made at this gage.
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 1      Q.    Thanks.
 2      A.    Let me add one thing.  This general, the
 3  concept there, applies anywhere on the river.  The
 4  effect of a nonparabolic shape, in other words, with a
 5  little panhandle and so forth, that is typical of many
 6  cross-sections.
 7      Q.    So, again, is that part of the reason why you
 8  used, at least in the upper Verde, multiple
 9  cross-sections as opposed to just using the Paulden or
10  the Clarkdale gage?
11      A.    Yes.  I felt it was -- well, I used what was
12  convenient, where current meter measurements had been
13  made, and then like I explained on the Forest Service,
14  you're basically overwhelmed with data with 108
15  cross-sections.  So I used what the Forest Service
16  selected for me as representative, and I did check
17  those, and it appeared representative to me.
18      Q.    Do you know if a boating channel, which
19  you're calling the maximum depth, is that something
20  that rivers have, that all rivers have, some rivers
21  have?  Is that a characteristic of rivers to have a
22  maximum depth, which you call the boating channel?
23      A.    Yeah, it varies how it's used, but generally
24  speaking, like the Mississippi River, for example, the
25  navigation channel is the part that has the maximum
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 1  depth.  It can be dredged to keep it a maximum depth.
 2  In the Mississippi, for example, there's -- a lot of it
 3  is braided, so you might have three or four channels.
 4            In the example I presented at the Santa Cruz
 5  hearing, I showed a plan view of the navigation channel
 6  for a piece of the Mississippi in a braided reach, and
 7  it showed clearly where the navigation channel was, and
 8  then it showed, I think, about three other channels
 9  that weren't navigable.
10            So the answer is, yes, the navigation is
11  associated with the thalweg.
12      Q.    So if I heard you correctly, you said that if
13  you look at navigation maps or something of that sort
14  for the Mississippi River, there will be an indication
15  on where the thalweg or the maximum channels are, and
16  that indicates where boats should pass through; is that
17  correct?
18      A.    Generally speaking, you're absolutely
19  correct.
20      Q.    And if we take -- if we compare that to the
21  Verde, in some ways are the boating guides for the
22  Verde similar to those maps that you would have on the
23  Mississippi, in that they tell you where your channel,
24  your maximum depth, might be and where you should boat?
25      A.    I own several of the -- or a few of the
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 1  boating guides, and I honestly haven't studied them
 2  well enough to answer that.  I have listened to the
 3  boaters at the hearing this week, and they all seem to
 4  be talking about the thalweg or the deepest point that
 5  they follow.
 6      Q.    If you could turn in your PowerPoint to
 7  Slide 88, please.
 8      A.    Let's see, where am I at there?
 9            Let me work my way down from there.  Let's
10  see, that's 84.  Okay.
11            That one?
12      Q.    Yes.  And this -- am I correct that this
13  slide compares depths today to depths you found when
14  you reviewed the federal land surveys?
15      A.    This is widths.
16      Q.    Excuse me, widths.
17      A.    These are the widths.  The widths for the
18  federal surveys are at or before statehood.  There was
19  a survey that had a couple of widths that was, I think,
20  1912 or right near statehood.
21      Q.    Now --
22      A.    But those represent the early -- the federal
23  surveys are basically prestatehood.  And then the other
24  group are from the USGS and the Sierra Club and Forest
25  Service, the colored ones.
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 1      Q.    Now, as widths increase on a river, is it
 2  generally a true statement that depths decrease?
 3      A.    The maximum depth -- as widths increase --
 4  well, for this reach -- let me kind of address that
 5  question to the upper reach, and which this represents.
 6            We're just about certain that the channel
 7  hasn't changed much in a long time.  So these widths
 8  represent, basically, the same channel configuration.
 9  And for that condition, as the widths increase, you
10  expect it's because of discharge increases, like in
11  this case the base discharge.  And there would be an
12  associated increase in depth, mean depth.
13            Now, if you're going to compute average
14  depth, you can get something real funny happen if you
15  have panhandles.  You can actually get a decreasing
16  average depth as discharge increases.
17      Q.    So just because the federal land surveys show
18  a wider channel does not mean that there was less
19  depth, because in your opinion there was more
20  discharge?
21      A.    I feel strongly that it supports the
22  hydrology Methods 1, 2 and 3.  I feel strongly that
23  these increased widths support my hydrologic analysis
24  that comes up with roughly 30 cfs more base flow in the
25  upper reach.
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 1      Q.    I would like to talk about the federal
 2  surveys you examined.  You mentioned that you knew one
 3  of them was during snowmelt or runoff conditions; is
 4  that correct?
 5      A.    Yes, for -- those are the surveys for the
 6  river itself, and down in the lower reach or the reach
 7  below the Clarkdale gage, and specifically down towards
 8  the mouth, there were a couple of surveys made in
 9  February, I believe.
10            On one of those surveys the surveyor clearly
11  noted that the Verde River was very low.
12      Q.    And what time period was that when he made
13  the note that it was very low?
14      A.    I believe that survey was in February or
15  March, or most of it might have been in February.
16            I can further answer that.  There were two
17  surveys where a depth of 5 feet was determined.  One of
18  those was in the winter period.  That appeared to be
19  affected by direct runoff from snowmelt, and possibly
20  both of those 5 foot depths, that were from different
21  surveys.  I assume that both of those had some direct
22  runoff in them, like I said yesterday.
23      Q.    Could you turn to page or Slide 70 in your
24  presentation, please.
25            It's 70, so a little further back, I believe.
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 1      A.    I'm sorry.  Okay.
 2      Q.    Is it true that this picture depicts how you
 3  added in flow to account for poststatehood and post-
 4  ordinary and natural conditions in the middle and lower
 5  Verde area?
 6      A.    Okay, these curves represent the natural
 7  runoff.
 8      Q.    And you got to this curve -- this is
 9  representative of your Method 2 that you used for the
10  middle and lower Verde; is that right?
11      A.    I used Methods 1, 2 and 3 for the upper
12  Verde.  I used the Bureau of Rec virgin flow and the
13  difference between that and the mean annual flow for
14  the entire period of record at the mouth for,
15  basically, the reach from the below Clarkdale gage to
16  the mouth.  So that showed 100 cfs difference.  So I
17  took the present conditions and added 100 to determine
18  the average annual for that reach.  And that's for both
19  the average and the median.
20            For the base I determined that independent of
21  the Bureau of Reclamation.  That's from USGS Report
22  HA-664 or 644.  I'm a little groggy this morning.  But,
23  anyway, it's the Anderson or the Freethey Anderson
24  report that I've been using for all rivers for base
25  flow for the Q90.  So I just simply added 100 to those.
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 1            And for the reach to the Clarkdale gage,
 2  which is here, 5040, I had about, roughly, a 30 cfs
 3  gain there.  And then I just prorated, kind of
 4  linearly, from that point to the Clarkdale gage.  So I
 5  had a, roughly, 70 cfs that I just almost linearly
 6  increased.  So I went from 30 to 100 total at the below
 7  Camp Verde gage.
 8            And you have to note what I say up at the
 9  tops here.  Graphs are smoothed in places, but show
10  sufficient detail to assess the navigability.
11            So I'm not paying careful attention to minute
12  detail here.  It's kind of like we're keeping it
13  simple, stupid.  Not reference to you.  That's what I
14  say to myself.
15            Let me add one thing here.  I will admit that
16  the median discharge I used down at the mouth is
17  probably high.  Now, the reason for that is I used the
18  pre-Bartlett Dam data to determine that median because
19  I had daily discharges to work with.  After Bartlett
20  was built, the records down at the mouth are adjusted
21  for storage and evapotranspiration, and it's basically
22  an adjustment to the annual values.
23            So I used a period that was known to be wet.
24  It's called a wet period.  What really determines the
25  wetness there, though, are a couple of real high years,
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 1  two or three real high years of runoff.  Many of the
 2  years are kind of normal.
 3            So I determined the median from what
 4  information I had, knowing full well that it might be a
 5  little high.  And the way my assessment worked,
 6  however, the median doesn't have a tremendous influence
 7  on my determination of navigability as such.  It's the
 8  Q90 and down in that range that's critical for the
 9  Verde River.
10      Q.    Just have a few more questions.
11            Have you ever seen a beaver dam below
12  Perkinsville?
13      A.    No.  I've seen beaver lodges below
14  Perkinsville.  I've seen one.
15      Q.    And was that in the bank of the river?
16      A.    Yes.
17      Q.    Did it affect navigability of the river?
18      A.    No.
19      Q.    You're familiar with Mr. Burtell's report; is
20  that right?
21      A.    I've read Mr. Burtell's report, yes.
22      Q.    Instead of using consumptive use of plants,
23  he uses irrigation data and then determines how much of
24  that water would flow back into the river; is that your
25  understanding?
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 1      A.    That's -- I guess that's generally my
 2  understanding, yes.
 3      Q.    Do you have any issues with the method he
 4  used?
 5      A.    Yes.  I'm not really prepared to talk about
 6  details as such.
 7            There's one general issue I have with it.
 8  Like I said earlier, 25 foot of my property was an
 9  easement for the biggest ditch in the Verde Valley, the
10  Woods Ditch or it's called the Verde Ditch.  That's one
11  of the ditches Mr. Burtell used.
12            The Diamond S Ditch, I'm very familiar with
13  that.  A good friend of mine lives near the end of it,
14  Dr. Tinlin, and I've been along that ditch.  I've seen
15  the automatic gates there presently used.
16            And the Eureka and the other little one up
17  above, I've seen those, but I haven't been over them
18  like I have the two largest ditches.
19            But in general, what's happened there is the
20  irrigation practices on the two big ditches has
21  changed, because the area has become urbanized and
22  farmland has been subdivided, typically in acre or
23  half-acre lots.  Each of those lots has its irrigation.
24            So back in the old days, where the farmers
25  were irrigating, there was just a few farmers on the
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 1  ditches and they were irrigating large areas.  And the
 2  irrigation practices were kind of like this:  If you
 3  were down towards the end of the Verde Ditch, for
 4  example, there often wasn't enough water in the ditch
 5  to direct onto your fields and make it all the way to
 6  the end of the field before it infiltrated.  So they
 7  had storage ponds where they recharge up the storage
 8  ponds and then open the gate on those, and they had
 9  enough discharge to irrigate entire fields to get water
10  down to the end.
11            And so there was practices that were
12  different and there were far fewer headgates and so
13  forth.  And that was basically true on both of those
14  ditches.
15            So when you use a modern situation, you're
16  dealing with a whole bunch of irrigators, and these
17  amateurs often irrigate far more than they should and
18  they're irrigating all the time.
19            So there's that fundamental difference of how
20  water is extracted from the ditch that would affect
21  what Mr. Burtell did.  So if he's implying that his
22  method can be used in the early days, I have a problem
23  that, and he didn't adequately explain his way out of
24  that situation.  So that's one fundamental problem I
25  had with it.
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 1      Q.    I'm going to read a part from Mr. Burtell's
 2  report.  It's Exhibit X009, and I believe this has to
 3  do with what you were just talking about, and it's
 4  Paragraph 77 on Page 18 of his report.
 5            "Recent measurements by Ross do, however,
 6  provide an estimate of the percentage of irrigation
 7  diversions in the Verde Valley that return to the
 8  river.  Between October 2008 and May 2010, Ross
 9  measured the quantity of surface flow diverted into and
10  directly returned to the Verde River along four
11  ditches - Diamond S, Eureka, Okay, and Verde.  He found
12  that, on average, approximately 43 percent of the water
13  diverted was directly returned to the river.  The
14  remaining 57 percent was either consumptively used or
15  seeped back to the river via the subsurface.  For the
16  purposes of flow reconstruction I assumed that, between
17  1910 and 1940, 57 percent of the water diverted from
18  the Verde River and its tributaries for irrigation was
19  depleted from the river and needs to be added back to
20  the river above the gages.  A summary of Ross'
21  diversion and [flow data --] return flow data is
22  provided in Attachment F."
23            Is that related to what you just talked
24  about?
25      A.    Yes, it is.  There's other factors in there
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 1  too, but you have to overcome that fundamental problem
 2  I just described to argue that that method is valid.
 3  Conditions in -- you know, at statehood were far
 4  different than they are now.
 5      Q.    So if I understand you correctly, Ross's
 6  report says that 43 percent of the water diverted would
 7  have returned to the river, and that was done in a
 8  study from 2008 to 2010.  You're saying that irrigation
 9  practices have changed?
10      A.    Definitely.
11      Q.    And that less water would have returned to
12  the river than 43 percent?
13      A.    I don't know.  It would be different, though.
14  There's other factors there I'll mention briefly.
15            Sandy Owen-Joyce wrote a hydrology report of
16  the Camp Verde area back, I think it was, Bulletin
17  No. 3, Arizona Water Commission Bulletin No. 3 or 2,
18  something like that.  I was her supervisor at the time
19  when she did that report.  She knows what she's doing,
20  and she described the groundwater/surface water
21  conditions there and the ditches.
22            And there's some fundamental things that are
23  overlooked in what Burtell is doing.  One of them is
24  there is artesian seepage coming up underneath that
25  river.  I don't recall Burtell mentioning that at all,
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 1  but there's a groundwater/surface water connection
 2  there, that seem to have been overlooked, that would
 3  influence his results.  At least it appears to me it
 4  would.
 5            He does mention a delayed return to the river
 6  through irrigation and seepage, where water would come
 7  back to the river eventually, but that's as close as I
 8  saw about this full description of the hydrology of the
 9  system.
10                 COMMISSIONER ALLEN:  Mr. Hjalmarson,
11  question.
12                 Would you not conclude, because of the
13  development and the transition from farming, basically,
14  to housing, that there is less land that currently is
15  being cultivated?
16                 THE WITNESS:  No, not at all.  I think
17  there's a strong correlation that it's roughly the
18  same; but people that own acres of land don't know how
19  to irrigate, and the diversions aren't monitored there,
20  generally speaking.
21                 On the Verde Ditch you can irrigate
22  whenever you want, and some people take advantage of
23  that.  They'll irrigate pecans every five days or so.
24  They literally drown their pecans, and they don't grow
25  right.  I can show you orchards, small orchards, that
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 1  are like that.
 2                 So they tend to overirrigate.  And as I
 3  explained yesterday, my estimate of the Q90 at the
 4  Clarkdale gage is a little less than what you see on
 5  the flow duration curves that I displayed, and the
 6  reason I didn't adjust that is because of this mounding
 7  effect of the groundwater by overirrigating that's in
 8  the USGS records, the current records, poststatehood
 9  records.  And that mounding water eventually returns to
10  the river.
11                 So the factors have changed, but I can't
12  say that the losses to evapotranspiration have changed.
13  I don't think they've changed very much.
14                 COMMISSIONER ALLEN:  Okay.  Thank you.
15  BY MR. SLADE:
16      Q.    You mentioned a little bit about artesian
17  wells, and yesterday you talked about cienegas.  Would
18  you agree with Jon Fuller, in his testimony, when he
19  stated he believed the marshes that were described in
20  the Verde Valley were outside of where the main channel
21  would have been?
22      A.    Yes, I agree with that.
23      Q.    Do you agree that at the time of statehood,
24  there would have been a main channel going through the
25  Verde Valley?
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 1      A.    Yes.
 2      Q.    Could you turn to Slide 75, please?
 3            I might have missed this yesterday, but which
 4  segment is this slide talking about?
 5      A.    This is the upper reach above the Clarkdale
 6  gage.
 7      Q.    So this would be characterized as ASLD
 8  Segment 1?
 9      A.    I guess approximately that, yeah.
10      Q.    And this shows that 61 percent of the river
11  above Clarkdale is, I believe what you called, a
12  meandering character, which is C on here?
13      A.    Yes.  All four of those classes there are for
14  a meandering river.
15      Q.    And do you have any opinion on what different
16  segments of the river, as you move downstream of the
17  Clarkdale area, might have looked like when comparing
18  it to this chart?
19      A.    Well, I think you would have to go to the
20  percentages that I have up at the top of that graph.
21  Those are percentages from the Forest Service report,
22  and I just simply inserted them on this Forest Service
23  figure.
24            Generally speaking, you're going to get quite
25  a variation.  You might have Condition B and then --
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 1  for a little, and then, you know, a mile downstream you
 2  might have Condition F, and it might go back to C and
 3  E.  It would be a mixture of those.
 4      Q.    Could you turn to Slide 90, please?
 5            And we moved past this slide yesterday pretty
 6  quickly.  I think this is an important slide, so I
 7  wanted to have you read, if you could, your median
 8  depths that you calculated for each cross-section that
 9  you used; and if you could read the mile or the
10  location and how it corresponds to the median depth.
11      A.    You mean how I computed each one of those?
12      Q.    No, just, for example, Mile 3.3, 2.4 feet.
13      A.    Yes, that's the median depth I got, yes, at
14  that location.
15      Q.    And SRP you got 2.6 feet there?
16      A.    Yes.
17      Q.    And at Mile 6.8 you got 3.9 feet?
18      A.    Yes.
19      Q.    And at Paulden you got 2.4 feet?
20      A.    Yes.
21      Q.    And at Mile 16 you had 3.3 feet?
22      A.    Yes.
23      Q.    And at Bear Siding you had 3.1 feet?
24      A.    Yes.
25      Q.    At Mile 23.3 you had 4.2 feet?
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 1      A.    Yes.
 2      Q.    And Perkinsville you had 2.5 feet?
 3      A.    Yes.
 4      Q.    And at Mile 25 you had 1.9 feet?
 5      A.    Yes.
 6      Q.    And at Mile 32.2 you had 3.0 feet?
 7      A.    Yes.
 8      Q.    And as we already talked about, at Clarkdale
 9  you had 3.1 feet?
10      A.    Yes.
11      Q.    If you could turn to Slide 115, please?
12      A.    115?
13      Q.    115.
14            I believe it was the Chairman that asked
15  about the John Day River, so I wanted to come back to
16  this slide.
17            Can you explain this again?  I'm not sure I
18  understood exactly what you were talking about.
19      A.    The two black curves are for the John Day
20  River at two of the gaging stations on the river.  So
21  the dashed one and the solid one, the black lines, are
22  for the John Day.
23            The dotted red one represents the lower Verde
24  River, and the green one represents the middle.  So I
25  think that's at the -- the red I think is at the mouth,
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 1  if I'm not mistaken, and the green one is at the below
 2  Camp Verde gage, I believe.
 3            There's two dots on there.  One is the median
 4  for the lower Gila and the Q90 for the lower Gila that
 5  I did many years ago.
 6      Q.    And I believe it was Mr. Hood, when he was
 7  examining Mr. Fuller, that talked about February and
 8  March as big runoff periods, and that would be depicted
 9  on this chart as the -- where the black line moves up
10  pretty high?
11      A.    Well, that would be for the John Day.  On the
12  red, the winter months or, let's say, periods of storms
13  would generally be up in this area here, you know, the
14  Q20 and above, that kind of area.
15            Judging from the shape of these curves, you
16  have base flow going, roughly, 70, 80 percent of the
17  year.  And so the direct runoff, a lot of the February
18  runoff would be reflected in the, let's say, the Q10,
19  the Q5; 5 percent of the time it's equal or above that
20  amount.
21      Q.    And were you here when Mr. Hood had
22  Mr. Fuller remove any accounts that occurred during
23  February and March because he believes they're not
24  reflective of the time when the river is ordinarily
25  navigated?  Were you here for that?
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 1      A.    Well, that's a grossly naive depiction of the
 2  actual runoff variability of the Verde River when you
 3  say something like that.
 4      Q.    But you were here for that?
 5      A.    I heard something like that, yes.
 6      Q.    And you were here when Mr. Hood, instead,
 7  said that let's count the other months when it was more
 8  of a base flow; is that right?
 9      A.    I heard something to that effect, yes.
10      Q.    And the base flow of the Verde, is that
11  larger or smaller than the base flow of the John Day
12  River?
13      A.    Well, these graphs show at the lower reach
14  down near the mouth approximately, oh, 37 percent of
15  the time the Verde is equal to or greater than the John
16  Day; and the upper part, roughly 20 percent of the time
17  it's greater, equal to or greater than the John Day.
18                 MR. SLADE:  Mr. Chairman, those are all
19  the questions I have.  Thank you.
20                 CHAIRMAN NOBLE:  Thank you, Mr. Slade.
21                 Is there anyone else who wishes to
22  question Mr. Hjalmarson?
23                 MR. HOOD:  Yes, Mr. Chairman.  I think
24  I'm up first on our side, although I think it's
25  Mr. Helm's turn, if he has any questions.
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 1                 MR. HELM:  I don't have any at this
 2  point.
 3                 CHAIRMAN NOBLE:  Let's go ahead and take
 4  a break now for 15 minutes.  That puts us back in here
 5  at 10:05.
 6                 (A recess was taken from 10:00 a.m. to
 7  10:06 a.m.)
 8                 CHAIRMAN NOBLE:  Mr. Hood,
 9  Mr. Hjalmarson, are we ready to proceed?
10                 Please show the presence of the three
11  Commissioners and Mr. Hood.
12                 MR. HOOD:  Thank you, Mr. Chairman.
13  Good morning to the Commission.  Sean Hood, again, on
14  behalf of Freeport Minerals Corporation.  With us
15  today, again, is the client representative, Shilpa
16  Hunter-Patel, senior water counsel for Freeport, and,
17  of course, Mr. Burtell is with us again, and he'll be
18  testifying, it looks like, in February.  Good morning.
19                 CHAIRMAN NOBLE:  Maybe.
20                 MR. HOOD:  Yeah, maybe.  We'll see.  We
21  may push into April, the way we're going.
22
23                    CROSS-EXAMINATION
24  BY MR. HOOD:
25      Q.    Good morning, Mr. Hjalmarson.
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 1      A.    Good morning, again.
 2      Q.    There's a lot of materials here.  You've done
 3  a lot of work; is that fair to say?
 4      A.    That's fair to say.
 5      Q.    Okay.  So I'm going to try and streamline it,
 6  but it is going to be a lot of page-by-page questions
 7  as things arise.  I'm going to probably have a little
 8  more organization at the beginning and then sort of
 9  page through.  Okay?
10      A.    That's fine.
11      Q.    If you have any questions about what I'm
12  asking or what method I'm talking about, please just
13  let me know.  And we'll get on the same page, okay?
14      A.    Okay.
15      Q.    Could you go to -- oh, do you have the
16  ability to pull up your report as well as the
17  PowerPoint?
18      A.    I can.  I'm a little slow at using this.  It
19  would take a while, but I do have the reports in this
20  computer.
21      Q.    Okay.  We'll start on the PowerPoint, and if
22  we need to bounce around, we'll see how it goes.  We'll
23  struggle through together.  How does that sound?
24      A.    Okay.
25      Q.    Thank you, Mr. Hjalmarson.
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 1                 MR. SLADE:  I also have a book that I
 2  can give him, if it makes it easier, with his report.
 3                 MR. HOOD:  Thank you.  We'll see how it
 4  goes.  Thank you, Mr. Slade.
 5  BY MR. HOOD:
 6      Q.    Mr. Hjalmarson, could you go to page Slide 51
 7  of your PowerPoint?
 8            You're there.  This is the first slide
 9  dealing with your Method 1, which is you calculated
10  irrigated acreage, you multiplied it by the consumptive
11  use, and then you calculated what the reduction in base
12  flow would have been.
13            Is that a general summary?
14      A.    That's a general summary.
15      Q.    Okay.  First question for you,
16  Mr. Hjalmarson, you spoke about this yesterday, this
17  3.15 acre-feet per year, which is your consumptive use
18  factor.  You described this being a relatively new
19  number from ADWR and I think another agency.  Can you
20  describe that?
21      A.    That's a number that's been agreed upon
22  recently based on recent studies, and the USGS also
23  uses that number, ADWR does; and it's a number that
24  they consider more accurate than what the numbers that
25  were used in the past.
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 1      Q.    What numbers were used in the past,
 2  Mr. Hjalmarson?
 3      A.    Oh, there was one in the high 2's, 2.9
 4  something, or something like that.  I honestly don't
 5  remember exactly, but they were a little different.
 6                 COMMISSIONER ALLEN:  May I ask a
 7  question at this point?
 8                 MR. HOOD:  Please, Commissioner Allen.
 9                 COMMISSIONER ALLEN:  The 3.15 is
10  reflective of what type of crop?
11                 THE WITNESS:  That's an average, and it
12  is related to the Verde River.
13                 COMMISSIONER ALLEN:  Okay, so it's
14  specific with regard to -- is it the upper Verde or the
15  entire Verde?
16                 THE WITNESS:  It's used for the entire
17  Verde.
18                 COMMISSIONER ALLEN:  Okay.  Thank you
19  very much.
20  BY MR. HOOD:
21      Q.    Can you give us -- I didn't see it in here,
22  but it might be in one of your appendices or one of
23  your reports.  Can you give us the citation to the
24  reference for this 3.15 acre-feet per year?
25      A.    It is in my report.
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 1      Q.    Could you find it for us, please?
 2      A.    It was Don Pool, the modeling report.
 3      Q.    So this -- while you're looking, let me ask a
 4  follow-up or clarifying question.
 5            Is it then your testimony that the
 6  3.15 acre-feet per year comes from the Pool and others
 7  2011 USGS modeling report?
 8      A.    Yes, it comes from that one and -- but they
 9  used -- they're basically using what ADWR came up with,
10  and I understand they worked it out in consultation
11  with the USGS.
12                 MR. HOOD:  May I approach, Mr. Chairman?
13                 CHAIRMAN NOBLE:  Yes.  And I think we'll
14  just show on the record a continuing permission to
15  nonintimidational approaches to the witness.
16                 MR. HOOD:  I will take sort of sidesteps
17  on my way over instead of a direct charge.
18                 Thank you, Mr. Chairman.
19  BY MR. HOOD:
20      Q.    Mr. Hjalmarson, what I'm handing you is
21  Freeport 32.  If it has an X00 number assigned to it, I
22  don't know what that is yet.  I don't think it's on the
23  website.  This was submitted more recently than our
24  last X0 designation.
25                 MR. HOOD:  Mr. Mehnert, do we have one
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 1  yet?
 2                 No.
 3  BY MR. HOOD:
 4      Q.    So this is, at any rate, Freeport 32.  It
 5  will be identified on the index that we use in our
 6  briefing as Freeport 32.
 7            And, Mr. Hjalmarson, is this the Pool and
 8  others report that you were referring to?
 9      A.    It appears to be, yes.
10      Q.    Okay.  So I leave it to you, Mr. Hjalmarson,
11  as to whether it's better for you to plow through your
12  report to try and find the page citation and then get
13  us there in Freeport 32, or just simply refer to
14  Freeport 32.
15      A.    Well, let's see, I'm going to have to go --
16  let me go back to my reference to make absolutely sure
17  that's the one.
18            Okay, the reference to that report is on
19  Page 21 of my main report.  And I say Page 37.
20                 MS. HERNBRODE:  Mr. Hood, for reference,
21  that has been assigned a number.  It's X037, I believe.
22                 MR. HOOD:  Mr. Hjalmarson's report?
23                 MS. HERNBRODE:  No, the Regional
24  Groundwater thing, sorry.
25                 DIRECTOR MEHNERT:  She's right, and then
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 1  your number is your tab.
 2                 MR. HOOD:  Correct.
 3                 So for the record, Freeport 32 is X037.
 4                 DIRECTOR MEHNERT:  Correct.
 5                 MR. HOOD:  Thank you.
 6                 THE WITNESS:  In the lower left-hand
 7  corner of Page 37 is the reference to the 3.15.
 8                 Do you want me to read it?
 9  BY MR. HOOD:
10      Q.    Let me get there first.  We're on Page 37?
11      A.    On the lower left-hand, the last paragraph on
12  the page.
13      Q.    Okay.  Yeah, please read it.
14      A.    Let me just read that line.
15            "The data sets include --"
16      Q.    Let me make sure I'm in the right place.
17  We're on Page 37, the lower left-hand portion?
18      A.    Oh, did I say left?
19      Q.    I thought so.
20      A.    Okay.
21      Q.    I see it.  It's on the lower right-hand side.
22      A.    That's right.
23      Q.    Okay.  Please continue, and we just have to
24  talk and read fairly slowly for the court reporter.
25      A.    Okay, I'll just read that sentence there.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 5     12/19/2014 Page 1113


 1            "The data sets include only the locations of
 2  agricultural fields, but no information for crop type,
 3  applied irrigation, or period of irrigation.
 4  Consequently, the fields were assigned a weighted
 5  irrigation factor of 3.15 acre-feet per year."
 6            Does that satisfy you?
 7      Q.    Yeah.  The citation there is to Arizona
 8  Department of Water Resources, 2000?
 9      A.    That's right, and this is the USGS report,
10  and there's the connection.
11      Q.    Thank you, Mr. Hjalmarson.
12            Please flip to -- well, so for the area
13  upstream of the Verde above the headwaters, you
14  determined that there were slightly over 8,000 acres in
15  cultivation; is that accurate?
16      A.    The area above the headwaters is the Bill
17  Williams watershed.
18      Q.    Is that where you determined there were over
19  8,000 acres in cultivation?
20      A.    No, I'm studying the Verde River.  Above the
21  headwaters is the Bill Williams watershed.  It's a
22  different watershed.  Ask the question correctly.
23      Q.    So the portion above Paulden is where you
24  determined there were over 8,000 acres in cultivation?
25      A.    That's correct.
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 1      Q.    And you did that by examining land survey
 2  plats and field notes from the government Land Office;
 3  is that correct?
 4      A.    That was my primary method.  On the Big Chino
 5  I used other information too.
 6      Q.    Let's stick with the plats at first, and let
 7  me ask a general question.  If it turns out that
 8  that -- and I think the total figure, and you can check
 9  me on Slide 57 -- oh, that's from your report, so let's
10  not do that.
11            But the total figure that you determined for
12  that portion of the Verde above Paulden was 8,095
13  cultivated acres; is that right?
14      A.    Sounds about right, yes.
15      Q.    Okay.  Just as a matter of mathematics, if
16  that number is overstated, then the impacts that you
17  calculated to the base flow are also overstated, true?
18      A.    It would depend on the degree, but yes.
19      Q.    I'm not asking matter of degree.  I'm just
20  saying if those numbers are overstated, so are the
21  resulting impacts that you calculated, correct?
22      A.    Yes.
23      Q.    Let's take a look.  You talked a little bit
24  yesterday, Mr. Hjalmarson, about dryland farming; is
25  that right?
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 1      A.    Yes.
 2      Q.    Did you make any efforts to determine what
 3  portions of the cultivated acreage above Paulden were
 4  dryland farming?
 5      A.    Yes, I did, and it is discussed in the
 6  report.
 7      Q.    Can you point us to that section?
 8      A.    Okay, the first reference I come to doesn't
 9  specifically say dryland farming; but in the Williamson
10  Valley Wash, on Page 6 of Appendix D, I make reference
11  to a marshy area and a cienega, and this is the typical
12  type of area where you would have dryland farming.  And
13  I say I excluded it.  The surveyors excluded it too.
14      Q.    So when you were in the process of examining
15  the plats, if you determined that cultivated acres were
16  potentially associated with a marshy cienega, you did
17  not use those in your 8,095 cultivated acres?
18      A.    Yes, that was not included in the 8,000
19  number.  I just showed you one example.  I clearly
20  discuss that for Del Rio Springs, where I eliminated, I
21  don't know, approximately half of it or a significant
22  part of it.
23            And then on the Big Chino, the Big Chino was
24  a real dicey area, but, yeah, I did the same thing in
25  Big Chino.
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 1      Q.    And looking at Page 6 of Appendix D, are you
 2  referring to the survey November 7 through 13, 1871?
 3      A.    The survey of November 7 through 13, 1871,
 4  for township 16 north, range 4 west.
 5      Q.    And can you tell us -- I don't have a
 6  cross-reference here to your PowerPoint.  I'm not sure
 7  that that plat is depicted.  Do you recall?
 8      A.    No, it's not.  I just gave one example.
 9      Q.    So is this something you can readily pull up
10  so people can see this plat?
11      A.    If I do, do you want me to go back to the
12  PowerPoint then?  Is that what you're going to do to me
13  here?
14      Q.    Potentially.  If it's going to be a
15  problem --
16      A.    That's going to be a problem with me.  I told
17  you at the start this will be a little difficult for
18  me, you know, to play ping-pong with all this stuff.
19  So if you can stay with one, I would be more than happy
20  to discuss this with you.
21      Q.    If you had one report, it would be a lot
22  easier to stay with one.  You've got about seven
23  documents, Mr. Hjalmarson.
24      A.    That's the point.
25      Q.    I'm trying to cover the materials that you
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 1  presented, sir, and I think that's fair, so...
 2      A.    I'm aware of that; but if you want to take,
 3  you know, discussion in a couple of days -- you know,
 4  in a couple of months, we can do that.  It just doesn't
 5  make sense to me to bounce me around like that.
 6      Q.    Well, let me ask you, referring to Page 6 of
 7  Appendix D, which is in the fourth or fifth document
 8  you presented in this case, can you describe verbally
 9  then, so that we have a record, sir, which of the lands
10  depicted on that survey plat you excluded from your
11  8,000-some-odd cultivated acres above Paulden?
12      A.    I basically excluded the round marsh area,
13  the 200-foot diameter area, that the surveyors clearly
14  marked as a marsh.
15      Q.    And so you've got some green numbers
16  associated with cultivated acreage; is that correct?
17      A.    Yes.
18      Q.    Can you tell us which of those numbers you
19  excluded from your analysis, or did you just simply not
20  put a number on the marshy area?
21      A.    I simply did not put a number on it, is the
22  best answer; and the numbers I used are shown.
23      Q.    The green numbers that are depicted on Page 6
24  of Appendix D, those are included in your
25  8,000-some-odd cultivated acres above Paulden, correct?
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 1      A.    Yes.
 2      Q.    Okay.  Did you do anything, Mr. Hjalmarson,
 3  to evaluate what cultivated acres depicted on the GLO
 4  plats were dryland farming associated with just normal
 5  rainwater irrigation as opposed to a marshy cienega
 6  condition?
 7      A.    I evaluated the surveyors' notes, as they
 8  identified these acres of cultivated land, and I did
 9  use that.  As I explained yesterday -- and I know what
10  you're leading up to here, and it entered my mind too,
11  that I might be including some.  It's possible I am
12  including some dryland there.  I was doing my best to
13  avoid it, however, and using what information I had.
14            When I used the 5 cfs channel loss, that I
15  didn't need to use, as I explained earlier, that I have
16  experience in losses of average flow to channels and so
17  forth, I had this in mind a little bit.  If I missed
18  some, then I'm covering it with roughly the
19  1,000 acre-feet represented by the 5 cfs.
20      Q.    Going back to my question, I think the answer
21  that I got out of that is, no, you did not exclude any
22  cultivated acreage above Paulden that was dryland
23  farming not associated with a marsh or cienega,
24  correct?
25      A.    Basically, yes.  Basically, yes.  But the
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 1  numbers I used are the green numbers.
 2      Q.    And so any lands that have a green number on
 3  them, if those happen to be dryland farming, your
 4  number's overstated, true?
 5      A.    Yes, it could be, at that time, yes.
 6      Q.    This is Freeport 11, and this is -- I don't
 7  think I have an XO for that, is what my notes suggest,
 8  unless George corrects me.
 9                 COMMISSIONER ALLEN:  Do you have copies
10  of that for us?
11                 MR. HOOD:  It's in the record, and I
12  don't have extra copies.
13  BY MR. HOOD:
14      Q.    Mr. Hjalmarson, this is "The Resources of
15  Arizona, A Manual of Reliable Information Concerning
16  the Territory."
17            Do you see that?
18      A.    Yes.
19      Q.    Okay.  And it's dated 1881; is that right?
20      A.    That's right.
21      Q.    Okay.  Turn to Page 85 of that document, if
22  you would.  And there's a heading for Yavapai County.
23            Do you see that?
24      A.    Okay.
25      Q.    And it reads "The principal body of farming
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 1  land in this county is found along the valley of the
 2  Verde.  This valley averages from a few hundred yards
 3  to a half a mile in width.  The soil is a rich loam,
 4  and in places a black mold of greater fertility.  The
 5  river bottom is settled its entire length, where it is
 6  not confined to canyons.  There's plenty of water for
 7  irrigation, and good crops are raised in the driest
 8  season.  Corn, wheat, and barley are the principal
 9  productions.  Although but little attention has been
10  paid to fruit, it has been demonstrated that fine
11  grapes and peaches can be grown in this valley.
12  Outside of the Verde the farming lands of Yavapai are
13  confined to small valleys situated from four to six
14  thousand feet above sea level.  Among the most
15  important of these valleys are Williamson, Chino,
16  People's, Agua Fria, Skull, Kirkland, and Walnut Grove.
17  Their soil is generally a rich mold, formed by the
18  detritus from the surrounding hills.  There is no water
19  for irrigation in most of them, and farmers depend
20  entirely on rain for the raising of a crop."
21            Did I read that correctly Mr. Hjalmarson?
22      A.    Yes.
23      Q.    I understand that this is X037, and it's
24  Freeport 11 is the tab within X037.
25                 MR. HOOD:  Thank you, Ms. Hernbrode, for
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 1  that.
 2  BY MR. HOOD:
 3      Q.    I'm going to approach now with Freeport 10,
 4  which is also part of X037, and this is from the
 5  Department of the Interior Census Office; is that
 6  right, Mr. Hjalmarson?
 7      A.    Yes.
 8      Q.    And it's a report on "Agriculture By
 9  Irrigation."  Is that right?
10      A.    That's right.
11      Q.    And if we turn, let's start on Page 81, and
12  there's -- towards the bottom there there's a section
13  dealing with Yavapai County; Do you see that?
14      A.    Yes.
15      Q.    Do you see there's a sentence about
16  two-thirds of the way down that paragraph that begins
17  "Along the line"?
18      A.    Yes.
19      Q.    And it says "Along the line of the Atlantic
20  and Pacific railroad, which crosses the county from
21  east to west, at an elevation from 5,000 to 7,000 feet,
22  some crops, especially for forage, are raised without
23  irrigation."
24            Do you see that?
25      A.    Yes.
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 1                 COMMISSIONER ALLEN:  Mr. Hood, where
 2  that railroad crosses is primarily in the Seligman
 3  area, substantially above, at a higher elevation, than
 4  the valley of the Verde; is that correct?
 5                 MR. HOOD:  I haven't raised my right
 6  hand.  I think you're correct about that, Commissioner
 7  Allen.  And certainly Mr. Hjalmarson, I'm sure, is
 8  aware of that fact, and as will be Mr. Burtell.  It's
 9  simply to illustrate that there was dryland farming
10  occurring in the region.
11  BY MR. HOOD:
12      Q.    Let's take a look, Mr. Hjalmarson, at your
13  Appendix C, and we're looking at Page 3.  Let me know
14  when you're there, sir.
15      A.    Okay.
16      Q.    And the text there from the Arizona Miner
17  (Fort Whipple, Arizona) 1864 to '68, July 20, 1864, is
18  in regards to some agriculture that was being engaged
19  in by a Mr. R.E. Farrington; is that accurate?
20      A.    That's accurate.
21      Q.    Okay.  And it describes that Mr. Farrington
22  has about one acre planted with cabbage, melons,
23  et cetera, which he is supplying with water by means of
24  a pump.
25            Do you see that?
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 1      A.    Yes.
 2      Q.    And that's a pump from Granite Creek; is that
 3  right?
 4      A.    That's what it says.
 5      Q.    And he also has five or six acres of corn, is
 6  that what it says?
 7      A.    That's right.
 8      Q.    And this report states that he is
 9  irrigating -- or he's cultivating those five or six
10  acres without irrigation; is that right?
11      A.    Yes.
12      Q.    Let's stay in Appendix C and go to Page 9.
13  And we have a Census Report, the second figure.
14            Do you see that?
15      A.    Page 9?
16      Q.    Correct, of Appendix C.
17      A.    Okay.
18      Q.    And this is -- it says "Census Report.  A
19  Bulletin of the Twelfth Census on the Agriculture of
20  Arizona contains much matter of interest pertaining to
21  irrigation."
22            Do you see that?
23      A.    Yes.
24      Q.    Okay.  And it lists several counties and
25  ditches, miles in length, construction, acres under
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 1  ditches, acres irrigated in 1899, and average acres
 2  irrigated per mile of canal.
 3            Are those the columns?
 4      A.    Yes.
 5      Q.    And for Yavapai County, this census reports
 6  that there, in 1899, were 8,730 acres being irrigated
 7  throughout the county; is that right?  That's what it
 8  says?
 9      A.    Well, let's see.  In the Acres Under Ditches
10  there's 22,778 acres.  And then in the next column, is
11  that the one you're asking about?
12      Q.    Yeah, my question, Mr. Hjalmarson, is about
13  the column that is headed Acres irrigated in 1899.  And
14  it says 8,730 acres, does it not?
15      A.    Yes, it does.
16      Q.    Okay.  And you would agree that if that
17  figure is accurate, there's no way that 8,000 of those
18  8,700 were all above Paulden, correct?
19      A.    Assuming, as you say, if those figures are
20  accurate, yes.
21      Q.    Because we all know that there was more
22  irrigation occurring in the Verde Valley at that time
23  than the 700 that would be left over, notwithstanding
24  the rest of the county; isn't that right?
25      A.    It seems to be.
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 1      Q.    Let's go to -- you would agree,
 2  Mr. Hjalmarson, that one explanation for that
 3  discrepancy in figures would be that a lot of the
 4  acreage that you identified above Paulden does not fit
 5  within the acres being irrigated because they are
 6  dryland farming and are not, therefore, being
 7  irrigated; is that one possible explanation?
 8      A.    I don't know.
 9      Q.    Page 14 of Appendix C.
10            And you know what, this one I was able to
11  cross-reference with your PowerPoint.  Could you go to
12  PowerPoint Page 53?
13            Actually, let's go -- I'm sorry.  Yeah, 55.
14  You're one step ahead of me.  This is a better example.
15  This is the exact same figure as on Appendix C,
16  Page 14.
17            And, Mr. Hjalmarson, we again have a series
18  of green numbers, which are the numbers of acres that
19  you included in your bucket, that when you added up all
20  of the information you had, resulted in your slightly
21  over 8,000 irrigated acres above Paulden; is that
22  right?
23      A.    Yes, it seems to be, yes.
24      Q.    Okay.  And so we've got a number of green
25  numbers on this page, and I'm trying to see.  Can
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 1  you -- the green doesn't show up well in my copy.  Are
 2  you able to give us -- to sort of run across some of
 3  these fields and tell us what the numbers of acres are
 4  that you see there?
 5      A.    Well --
 6      Q.    It may be no easier for you than it is for
 7  me, and if that's the case, we'll approach it
 8  differently.
 9      A.    My eyes are old, but -- wow, on my screen
10  it's hard to see.  Let me turn around.  Is that in
11  focus?
12            Okay, the cornfield in the middle looks like
13  it's 640.
14      Q.    Okay.
15      A.    And the little field above it is 40.
16      Q.    Am I pointing to the right place?
17      A.    Yes.
18      Q.    This is better, but I'm still having trouble
19  with the numbers.  It's better than my page, though.
20      A.    Yeah, that's 40.
21      Q.    Let me ask you about these two here sort of
22  in the lower left.  Is that 50 or 60?  I can't make it
23  out.
24      A.    60.
25      Q.    Okay.  And what about this one?
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 1      A.    Looks like about 90.
 2      Q.    Okay.  For the two fields there in the lower
 3  left-hand quadrant, did you say 50 or 60 for the first
 4  one?
 5      A.    60.
 6      Q.    60 and 90, I think you said?
 7      A.    Yes.
 8      Q.    Okay.  What's the water source for these two
 9  fields?
10      A.    It's not big enough to be defined.
11      Q.    It's not.  So there's two explanations;
12  either there is a creek that is too small to show up on
13  the plat or they're dryland farming; is that fair?
14      A.    Yes, it would appear that way.
15      Q.    And those, that 60 and that 90, are included
16  in your 8,000 bucket, right?
17      A.    Yes.
18      Q.    Let's turn to Appendix D, Page 6.
19      A.    That was D?
20      Q.    Yeah, Appendix D, Page 6.
21            Okay.  And is this, do you recall -- I don't
22  see a version of this in the PowerPoint, and this might
23  actually be the same plat we discussed earlier, just in
24  a different place in your materials; is that right?
25            I see a 200-foot diameter round marsh.  So is
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 1  this another example of that same plat we discussed
 2  towards the beginning?
 3      A.    Yes.
 4      Q.    Okay.  So we don't have a copy of that to
 5  show everybody, but can you tell me, using rough math,
 6  do you see the -- do you see the creek running
 7  northeasterly or maybe it's running southwesterly?  Can
 8  you tell me?  Dry Creek?
 9      A.    Oh, yes, Dry Creek.  They called it Dry
10  Creek, yes.
11      Q.    Which direction does that run?
12      A.    That flows through the northeast.
13      Q.    Northeasterly, okay.  And can you, just using
14  some rough math -- I've got a calculator, if you need
15  it, but I'm just looking for rough math.  Roughly how
16  many acres are being irrigated by that water body, as
17  near as you can tell, assuming no dry farming?
18      A.    Well, it looks like there could be a total of
19  a square mile.
20      Q.    How many acres, roughly?
21      A.    Oh, 640, something like that.
22      Q.    640?
23      A.    Something in that neighborhood.
24      Q.    Okay.  Given that the name assigned to this
25  creek is Dry Creek, do you think it's a reasonable
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 1  possibility that some of those hundreds of acres are
 2  not actually being irrigated from a dry creek, but that
 3  there actually is some more dryland farming occurring?
 4      A.    It was my assessment that the answer to that
 5  is no, based on what I know about the area and what the
 6  federal surveys show.
 7      Q.    What does the federal --
 8      A.    I will add that anything is possible.
 9      Q.    What does the federal survey show that
10  suggests to you that a creek termed Dry Creek would be
11  capable of irrigating that many acres and that it's
12  unlikely that any of these are dryland farming?
13      A.    I would have to go into the notes.  I don't
14  have them with me.  They're on my main computer.  They
15  were much too long to include all of them in here.
16            But I did base my opinion on this.  In regard
17  to the name Dry Creek, that does not mean there's not
18  subflow.  It could be an intermittent stream, and back
19  in those days a very common way of irrigating was
20  simply dig down a little bit.  They had centrifugal
21  pumps with steam power, diesel power, gasoline power
22  way back in those days, and a common way of irrigating
23  was simply dig a hole and fire up the pump.
24      Q.    Is there anything on this plat or any of the
25  materials that you provided to us -- I don't have
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 1  what's on your main computer.  Is there anything on
 2  this information that tells us that this is being
 3  irrigated from pumps as opposed to dryland farming?
 4      A.    Not what I included in my report, but it's my
 5  professional opinion, as a registered engineer and
 6  having examined all this information, that what I am
 7  depicting there is correct.
 8      Q.    But you can't tell us what it is you base
 9  your opinion on?  Do I understand you correctly?
10      A.    I've included the survey notes and the
11  practices that were going on in those days, yes.
12      Q.    What do the survey notes say that suggest to
13  you --
14      A.    I don't have them with me.
15      Q.    Hold on.  You've got to let me finish my
16  question.
17            What is it on the survey notes, that we don't
18  have, suggest to you that these acres are being
19  irrigated from pumps that I don't see depicted on the
20  survey, as opposed to being dryland farming, which we
21  know was occurring in the region?
22      A.    I can't think of anything specific at this
23  particular point.  I do not remember.  As you well
24  know, there's -- I looked at quite a few maps.
25      Q.    Let's turn to -- we're still on your
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 1  appendix.  Let's turn to Page 8 of Appendix D.
 2            Do you see you've got a 250 number there in
 3  the upper left-hand quadrant?
 4      A.    Yes.
 5      Q.    What's the water source for those acres, if
 6  you know?
 7      A.    I don't know the name of it, but it's shown
 8  there.
 9      Q.    Isn't that a road that's depicted?
10      A.    Is there what?
11      Q.    Isn't that a road?  I see a line somewhat
12  near those acres, but isn't that a road, as opposed to
13  a water source?
14      A.    There is -- let's see.  There's a road in
15  there and there's a little watercourse down below.
16  Yes, that could be a road, yes.
17      Q.    So is the short answer you're not sure what
18  the water source is for those cultivated acres?
19      A.    It's not clearly depicted on this, that's
20  right.
21      Q.    Let's take a look at Page 12 of Appendix D.
22            And can you tell us the numbers of acres that
23  are irrigated in the northeast quadrant of the plat
24  shown towards the top of that page?  It's for T17N R4W.
25      A.    It looks like it could be, what, 520; or, no,
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 1  it's less than that.  220?
 2      Q.    Yeah, I just have trouble with the top
 3  number.  That's why I'm asking you, and that's probably
 4  not fair.
 5      A.    Yeah, I would have to go to my original, but
 6  this is a black and white copy, so that green doesn't
 7  show up.
 8      Q.    Okay.  At any rate, it's some number in the
 9  low hundreds when you add those two together; is that
10  probably fair?
11      A.    Yeah, it looks that way.
12      Q.    Okay.  And can you tell us what the water
13  source is here?  I again see some roads, but I don't
14  see any water.
15      A.    There is a watercourse vertical there going
16  north and south on my copy.
17      Q.    Let me just -- and I don't think this is in
18  your PowerPoint.  I apologize.  But can I see which --
19  what you're --
20      A.    There's a watercourse in here.
21      Q.    Okay.  So your read of this plat is that the
22  dashed line that runs, roughly, north and south
23  directly below the green number that we're both having
24  trouble discerning, that that's a watercourse and not a
25  road?
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 1      A.    Yeah, it's possible that -- well, it's --
 2  wow, this copy I have is hard to read.
 3      Q.    That may be a road.  If it's a watercourse,
 4  that could be the source of water, but you're not sure?
 5      A.    It could be, yes.  Yeah.
 6      Q.    Let's take a look, let's turn to your report
 7  now, Page 20, please.
 8            And here you've got a couple of tables; is
 9  that right?
10      A.    Yes.
11      Q.    And I don't recall these showing up in your
12  PowerPoint.  Do you know if they're in there?
13      A.    The sum of the numbers is in, as I said, the
14  Power -- these specific numbers were not in the
15  PowerPoint, but they were part of the sum.
16      Q.    And I'm not implying you're leaving stuff out
17  of your PowerPoint.  I just wanted to pull it up for
18  everybody if it was in there, but my recollection was
19  it's not in there.
20      A.    These particular ones, yeah, they're not in
21  the PowerPoint.
22      Q.    These tables okay.
23            These tables are a part of your description
24  of your Method 2; is that right?
25      A.    Method 2?
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 1      Q.    Correct.
 2      A.    That's wrong.
 3      Q.    That's wrong.
 4            Isn't Table 1 of 2, Estimates of the natural
 5  (virgin) median and average streamflow, isn't this part
 6  of your analysis where you get to the 100 cfs
 7  difference between gage streamflow and virgin flow?
 8      A.    What page are you on?
 9      Q.    I'm on Page 20 of your report.
10      A.    Oh, 20.
11      Q.    Yes.
12      A.    Oh, I thought you were on 23.  Let's start
13  all the questioning again.
14      Q.    Let's do that.  Thank you.
15            The first question I have for you then,
16  again, is if these tables are in your PowerPoint, let's
17  go there, because I would like people to see them; but
18  I don't remember seeing them in there.
19      A.    No.  They were too detailed for a PowerPoint.
20      Q.    Okay.  My next question was, these tables
21  relate to your analysis under Method 2; is that
22  correct?
23      A.    They relate to both Method 1 and Method 2.
24      Q.    Okay.  And the way in which they relate to
25  your Method 2 is this is part of your analysis as to
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 1  the differential between gage streamflow and virgin
 2  streamflow, and you resulted -- you got a -- you ended
 3  up at 100 cfs?
 4      A.    That's correct.
 5      Q.    Okay.  Do you still have Freeport 32 with
 6  you, which, if I recall, is X037?  It's Pool and
 7  others, 2011.  It's this, Mr. Hjalmarson.
 8      A.    Oh, that one.  Excuse me.  Okay.
 9      Q.    So you've got -- let's start with Table 1 of
10  2.  You have five columns there; is that right?  You
11  have USGS Gage, you have Drainage Area in square miles,
12  you have Q50, you have Mean Annual Flow, and you have
13  Virgin Mean Annual Flow.  Are those your five columns
14  in that table?
15      A.    Yes.
16      Q.    Okay.  Let's start with the third column, and
17  you've got a Footnote B, which is your citation to
18  where you get your Q50; is that right?
19      A.    Yes, it seems -- yes, that's what's listed
20  under cue B is the Pool report, yes.
21      Q.    Your citation there is to Freeport 32; is
22  that correct?
23      A.    Yes.
24      Q.    Okay.  The first thing I would like to do is
25  have you show us in Freeport 32, which is Pool and
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 1  others, 2011, X037, where you derive these Q50 figures
 2  that you use in this table?
 3      A.    Well, those would also be derived directly
 4  from the gaging station record.
 5      Q.    I'm interested in where they are in
 6  Freeport 32, Mr. Hjalmarson.
 7            And while you're looking, this column for
 8  Q50, this is intended to be median predevelopment flow,
 9  correct, not gaged flow?  Isn't that what your table
10  says?
11      A.    For Q50?
12      Q.    Correct.
13      A.    I just told you it will correspond to the
14  gaging station record, also.
15      Q.    So you're talking measured gaged readings is
16  equivalent?
17      A.    Yeah, that's the data that are used in this
18  report.  Rather than have me go through this, I can
19  guarantee you that the numbers used in here are USGS
20  gaging station record, and you can generate these same
21  numbers using gaged record.
22      Q.    These are -- aren't these calculated Q50s
23  that are intended to estimate virgin median flow?
24            Is that what it says, "B, Median
25  predevelopment flow from USGS groundwater model?"
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 1      A.    The groundwater model starts in 1910.  This
 2  model is not the natural flow I'm using.  This model
 3  uses a period of 1910 to, roughly, 2005, I believe.
 4      Q.    Okay.
 5      A.    And the model -- let's get something
 6  straight.  I like to answer just yes and no, but I'll
 7  clear this up.
 8            The model is for basin-fill aquifers.  My
 9  analysis is for the quaternary alluvium.  That's the
10  mountain fronts and so forth that are physically above
11  the basin fill.
12      Q.    Right.  We noted that differential, which is
13  why it's going to be important right now for me to
14  really bore down and find out where you got these
15  figures from Pool and others, 2011.
16      A.    Okay.  Let's just say that you can get that
17  from the gaging station record.  I really don't want to
18  start hunting.  This is a pretty thick report.  I
19  really don't want to start hunting for those numbers in
20  here.
21      Q.    Mr. Hjalmarson, you give a lot of citations
22  and references in your materials that don't give us
23  page numbers.  And some of these numbers are not clear
24  to us, and so my opportunity right now with you is to
25  have you explain where these numbers were derived from
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 1  Pool and others.
 2            So with due respect, I'm the one who gets to
 3  decide what's important right now; and it's important
 4  for me to show -- for you to show us where in this
 5  report, which is your citation, this is your reference,
 6  where you got these numbers that you're relying upon.
 7  So take your time, but this is important.
 8            And while you're looking, I'll let you know
 9  I'm also going to want to know where your figures for
10  mean annual flow were derived.  Your citation, again,
11  is Pool and others, 2011.  So I'm going to want your
12  page citation for B and C, your footnotes on Table 1 of
13  2 on Page 20 of your report.
14      A.    Well, I'm having trouble finding these right
15  at the moment.
16                 CHAIRMAN NOBLE:  We're going to take a
17  five-minute break.
18                 MR. HOOD:  That would be great, and
19  hopefully we have the figures by then.
20                 (A recess was taken from 10:56 a.m. to
21  11:04 a.m.)
22                 CHAIRMAN NOBLE:  Please show the
23  presence of the three Commissioners.
24                 Mr. Hood.
25                 MR. HOOD:  Thank you, Mr. Chairman.
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 1  BY MR. HOOD:
 2      Q.    Mr. Hjalmarson, when we left off, you were
 3  looking through the Pool report, which is Freeport 32,
 4  which is a tab within X037, and I was asking you to
 5  show us where in that exhibit you derived your numbers
 6  for columns three and four, which are Q50 pre and mean
 7  annual flow, both of which you footnote the Pool and
 8  others report as the citation.
 9            Have you been able to find those figures,
10  sir?
11      A.    Yes.  I was having trouble because the
12  figures given in the Pool report are in acre-feet per
13  year.
14      Q.    Can you --
15      A.    I haven't found all the numbers, but there's
16  a reference to Gage 5037, the Paulden gage.
17      Q.    Let's start with your Q50 pre, which is --
18  you footnote that with B, median predevelopment flow
19  from USGS groundwater model, Pool and others.
20            Can you give me a page number where that
21  reference is to?
22      A.    Did you say 53?
23            Let me give you a reference to Q50, Column B,
24  for the first gage, 5037.  Would that be fair?
25      Q.    Sure.
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 1      A.    That would be the 30 cfs?
 2      Q.    Yeah, which page of Pool and others, sir?
 3      A.    Okay, that number comes from Page 76 of Pool
 4  and others, and it's also given on Page 71, and it's in
 5  acre-feet per year.
 6            I haven't found the other numbers.  To answer
 7  this for every number you're asking about, I would like
 8  to submit later, if you don't mind.  I think this would
 9  take a lot of time for me.  I have diabetes, and my
10  eyesight right now isn't the best.  That's one reason
11  I'm having trouble doing this, but...
12      Q.    Let me just -- let me ask, before we take
13  that next step, Mr. Hjalmarson, you're talking about
14  USGS Gage 5037, and you're explaining where you derived
15  the 30 cfs figure under Q50 pre.
16            Can you show me where on Page 76 you got
17  that?
18      A.    It looks like it's the -- at the top of
19  Page 76, there's reference to a Table 2, and there's a
20  simulated -- or there's a net groundwater flow there,
21  and then lower -- or at the end of the written material
22  there of 21,100 acre-foot per year.
23      Q.    The 23,100 acre-feet per year?
24      A.    Yeah, 23,100 for predevelopment.  Okay?
25  Divide that by 725, and I think you've got the 30.  So
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 1  that's an example of where the numbers are.
 2      Q.    And that's for net groundwater flow; is that
 3  right?
 4      A.    Yeah, there's a -- yeah, that would be at
 5  that gage, yeah.
 6      Q.    And how are you tieing that to USGS Gage
 7  5037?
 8      A.    That's where it's all measured.  That's why I
 9  picked the gage at that point.  That's the outflow for
10  everything.
11      Q.    Is there -- in Pool and others, does it tie
12  this to Gage 5037?
13      A.    They don't say that.  I just told you the
14  reasoning why it's tied to that.  I know it is.
15      Q.    Is that 23,100 acre-feet per year, is that a
16  modeled groundwater flow?
17      A.    I think predevelopment would be based on the
18  gaged record, like I said originally.
19      Q.    Does it say that anywhere in here?
20      A.    No.  This is a technical publication, and
21  there's some things that an experienced person that
22  could understand this would know.
23      Q.    I'm just asking exactly what that number is,
24  because it seems to me it's talking about simulated
25  groundwater discharge; is that right?
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 1      A.    They talk about changes in the transient
 2  simulation, but they talk about the predevelopment too.
 3      Q.    Which is simulated; isn't that right?
 4      A.    No, no, the predevelopment is not.
 5      Q.    So that's actual gage data from what era?
 6      A.    Well, that's one thing I would have to find
 7  out.  It would be in the fine print here.  That's why I
 8  think it would be -- if you insist on these numbers, I
 9  would be glad to provide it later.
10      Q.    Does Gage 5037 measure net groundwater flow?
11      A.    Yes, it measures the total flow.  That's why
12  it's located at that point.  That's why that gage is
13  there.
14      Q.    Isn't it measuring streamflow, not
15  groundwater flow?
16      A.    Well, sir, base flow is groundwater
17  discharge.
18      Q.    I understand that.  But this Pool and others,
19  2011, this is a groundwater model; is that right?
20      A.    Yeah, but the discharge from that model would
21  be in the river.  Some of it would.
22      Q.    Some of it would, that's right, sir.
23            So how do you take this number and determine
24  which of that is the base flow of the river?
25            It seems to me you're taking modeled
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 1  groundwater flow and saying this is now streamflow, all
 2  of it.  I'm not understanding how you get from the
 3  groundwater flow that's a modeled figure for
 4  predevelopment and getting that to your streamflow.
 5      A.    The groundwater discharge from the aquifer
 6  being modeled is the flow past the Paulden gage.
 7      Q.    You can't show us where it says that in this
 8  document; is that right?
 9      A.    I know it is.  I can tell --
10      Q.    That's not my question, Mr. Hjalmarson.
11      A.    -- because I understand the hydrology.
12      Q.    Mr. Hjalmarson --
13      A.    This is the point I'm --
14      Q.    -- you need to let me finish my questions and
15  you need to answer my questions.  On redirect, if you
16  want to explain what you know, that's fine.
17            My question is can you show us in this
18  document what you're stating, which is this is
19  groundwater discharge that is actually measured in the
20  stream?
21      A.    I just showed you the first number, and
22  that's what I'm saying it is.  That's at that gage.
23      Q.    Does this -- show me --
24      A.    Divide it by 725 and see what you get.
25      Q.    Mr. Hjalmarson, where in this document does
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 1  it say that the 23,100 acre-feet is measured at
 2  Gage 5037, as opposed to being a groundwater modeled
 3  figure for predevelopment groundwater?
 4      A.    That's my --
 5      Q.    Does it say that in this document?
 6      A.    It probably does.  I haven't been able to
 7  find it.  I have this document in my computer, and I
 8  can do a search real quick and find it.  I would like
 9  to submit later on this, if you want to know every
10  detail about it.  Like I said originally, this is a
11  scientific document.  It assumes you know some basic
12  characteristics about what's going on.
13      Q.    Mr. Hjalmarson, the next column is Mean
14  Annual flow, and, again, your citation is to Pool and
15  others and your citation is Footnote C.  It says "Mean
16  annual flow for gaged record with 5 cfs added per USGS
17  groundwater model."
18            Do you see that?
19      A.    Yes.
20      Q.    Can you show us where in Freeport 32, which
21  is Pool and others, 2011, you derived these figures?
22      A.    It's just what it says, mean annual flow.
23  That would be from the gaging record that I computed,
24  and --
25      Q.    Mr. Hjalmarson.
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 1      A.    -- and --
 2      Q.    Mr. Hjalmarson.
 3      A.    -- and the reference is made to the 5 cfs.
 4      Q.    Mr. Hjalmarson, my question, can you show us
 5  in this document -- this is your reference, sir.  Can
 6  you show us where these numbers are derived from?
 7            I don't need your explanation about what you
 8  did.  I'm asking you if you can tell us where in this
 9  document those numbers come from, because you did not
10  give us a page number?
11      A.    The reference pertains to the 5 cfs added per
12  USGS groundwater model, and then the reference to Pool
13  follows the 5 cfs, not the total number.
14      Q.    Can you show us where in Pool and others you
15  derived that 5 cfs?
16      A.    It's in the results of this groundwater
17  model.
18      Q.    Please show us.
19      A.    I'm not going to do that today.  I will
20  submit.
21      Q.    You're unable, as we sit here today, to show
22  us where in your reference you got that figure; is that
23  fair?
24      A.    It's in this report, and I will submit later,
25  and that's my answer.
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 1      Q.    Are you going to come back for
 2  cross-examination so we can get some explanation when
 3  you submit a new document?
 4      A.    No.
 5      Q.    The next column is Virgin Mean annual flow,
 6  which is Subpart D, do you see that, your footnote?
 7      A.    Yes.
 8      Q.    Okay.  The first number is from, is it HU?
 9      A.    Yeah, the Hydrologic Unit book, yes.
10      Q.    What is that?
11      A.    What?
12      Q.    What is the Hydrologic Unit book?
13      A.    That's a USGS publication that describes the
14  flows associated with the hydrologic units.  It's the
15  background information that's used to determine the
16  overall hydrology of the United States.
17      Q.    And it says -- we're still on Page 20,
18  Table 1 of 2.  It says the second number is from USBR;
19  is that right?
20      A.    Yes, that's the Bureau of Rec 1952 report.
21      Q.    Which has also been described as the White
22  Book; is that right?
23      A.    That's correct.
24      Q.    You talked about the White Book a little bit
25  yesterday, and this is a resource that I think both you
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 1  and, as you testified yesterday, Mr. Gookin relied
 2  heavily upon in connection with these various
 3  proceedings for navigability; is that right?
 4      A.    I think somebody else also has relied upon
 5  it.
 6      Q.    I don't doubt that.
 7      A.    But the two of us, the two of us used it.
 8      Q.    And this is a reference that you certainly
 9  find to be reliable or you wouldn't be using it; is
10  that fair?
11      A.    That's correct.
12      Q.    So Method 2, in a 30,000-foot level -- we're
13  not penetrating the numbers.  It sounds like you're
14  going to give us a supplement.
15            At 30,000 feet, what you did is you looked at
16  gaged records, and then you took an estimated virgin
17  flow, you subtracted the gage from the virgin flow, and
18  you ended up with your 100 cfs.  In broad strokes, is
19  that accurate?
20      A.    That's accurate.
21      Q.    Okay.  And the 100 cfs is what you deem to be
22  the depletions that had occurred along the Verde from
23  virgin to present or to the gaged period; is that
24  right?
25      A.    Yeah, let me be just a little more specific.
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 1  I used the average flow for the entire period of record
 2  at the mouth of the Verde River, subtracted that number
 3  from the virgin flow from the Bureau, and I got 100
 4  cfs.
 5      Q.    And that 100 cfs would be the equivalent of
 6  the depletions that have occurred from the virgin or
 7  natural condition to the gaged period?
 8      A.    I assumed it would be related to the human
 9  activities.
10      Q.    Let's take a look at Freeport 32.  I'm sorry,
11  Freeport 31, and I think this is also part of X037.
12            Mr. Hjalmarson, is this an excerpt from the
13  White Book?
14      A.    Am I an expert on the White Book?
15      Q.    Is this an excerpt from the White Book?  This
16  is BOR 1952, correct?
17      A.    It certainly appears that way, yes.
18      Q.    Let's take a look at Page 193 of Freeport 32,
19  which is an excerpt from the White Book.
20      A.    Okay.
21      Q.    Do you see that the Bureau of Reclamation
22  made a determination of the net depletions on the Verde
23  River?  It's towards the bottom of that page.
24      A.    Yes.
25      Q.    Okay.  And the total net depletions is 21.9?
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 1  Do you see that?
 2      A.    Yes.
 3      Q.    And that's in thousand acre-feet, if you see
 4  the unit at the top?
 5      A.    That's right.
 6      Q.    And I'll tell you, I think your copy has the
 7  same arithmetic on mine, which is from Mr. Burtell.
 8  And I'm happy to give you a calculator, if you want to
 9  check him; but Mr. Burtell has converted that 21.9 into
10  acre-feet and then into cfs, and he got 30.2 cfs is the
11  net depletions.
12            Do you see that that's what he has written
13  there?
14      A.    Yes, I see that.
15      Q.    Do you care to check him on his math, or does
16  that seem about right?
17      A.    No, I don't care to check him on his math,
18  no.
19      Q.    And you -- at any rate, this 30.2 cfs, if his
20  math is right, that's less than a third of the human
21  impacts that you have included in your Method 2, which
22  was 100 cfs; is that right?
23      A.    Answering that just on the basis of the math,
24  yes, that would be correct.
25      Q.    Have you looked at this portion of the White
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 1  Book before?
 2      A.    Yes, I have, and -- yes.
 3      Q.    Why didn't you use their figure?  They had
 4  already calculated net depletions.
 5      A.    I used the final virgin flow figure of 751.
 6  The computation process for the -- all of the
 7  computations in here are rather complicated, and as a
 8  result of that, I just used the final figure as the
 9  virgin flow.
10      Q.    Did you do anything to evaluate the 21.9,
11  which the Bureau evaluated to be net depletions, which,
12  at least according to Mr. Burtell, converts into
13  30.2 cfs --
14      A.    No.
15      Q.    -- to check as to whether that was accurate?
16      A.    No, I did not.  That's a slippery slope.
17      Q.    Let's go to PowerPoint Page 40.
18            And here you've included text on your
19  PowerPoint Slide 40 which says "Pools along the river
20  act as small sediment traps that partially fill during
21  small discharges and are flushed during large
22  discharges."
23            Did I read that correctly?
24      A.    Yes.
25      Q.    So do I have this right?  The idea is these
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 1  pools fill with sediment during sort of lower flow
 2  circumstances, and that's going to cause them to
 3  sometimes get a little shallower; but as you get larger
 4  flow conditions, they'll deepen right back out as you
 5  flush out the sediment?
 6      A.    Yeah, that's describing a general process.
 7  The amount involved in this isn't great, but I guess it
 8  would be possible over a long period, in the absence of
 9  big floods, you could get a fill-in.  And you can see
10  some of the fill-in in this photograph, yes.
11      Q.    And it's the bigger floods that are going to
12  cause that to get more thoroughly flushed out; is that
13  right?
14      A.    Generally speaking, it would flush them out.
15      Q.    Let's turn to Page 67 of your report.  Sorry.
16  Your report, Mr. Hjalmarson.
17      A.    Oh, my report.  I'm sorry.
18      Q.    The figure I want to look at I don't think is
19  in your PowerPoint, or if it is, I haven't --
20      A.    I'm sorry.  I'm getting groggy.
21            Okay.
22      Q.    And there's a figure there.  It says "Verde
23  River near Paulden, AZ 09503700, Main channel at
24  cableway, Geometry of 1/11/2005."
25            Is that right?
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 1      A.    Yes.
 2                 MS. HERR-CARDILLO:  What page is that,
 3  Sean.
 4                 MR. HOOD:  67 of the report.
 5                 MS. HERR-CARDILLO:  Thanks.
 6                 MR. HOOD:  Yeah.
 7  BY MR. HOOD:
 8      Q.    And can you describe what you use this
 9  cross-section geometry for?
10      A.    What I used to determine that, it would have
11  been a measurement made at the cableway, would be the
12  source of the geometry.
13      Q.    And what you're doing, you use a handful of
14  cross-sections as you evaluate and create a -- evaluate
15  a relationship between depth and flow; is that right?
16      A.    I use hydraulic methods to determine that.
17      Q.    Okay.  And this is one of those
18  cross-sections; is that true?
19      A.    This is one, yes.
20      Q.    And your horizontal axis here is Natural
21  (Virgin) discharge, in cfs; is that right?
22      A.    What, now?
23      Q.    I'm talking about the horizontal axis.
24      A.    Oh, okay.
25      Q.    Natural (Virgin) discharge, in cfs.
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 1      A.    Yes, yes, okay.
 2      Q.    And it ranges -- on this chart it ranges from
 3  zero discharge to 150 cfs; is that right?
 4      A.    That's right.
 5      Q.    And then you have depth as your vertical
 6  axis?
 7      A.    Yes.
 8      Q.    On your PowerPoint, let's go to PowerPoint --
 9            Well, before we do that, do you know, did you
10  go -- did you take a look at the records for
11  January 11th, 2005, to see what kind of circumstance we
12  had down at the Paulden gage on that date?
13      A.    That would be the measurement made on that
14  day.
15      Q.    Do you know what the status of the river was
16  on that day?  Was it low flow, was it high flow, was it
17  raging?
18      A.    I think that may have been high flow.
19      Q.    Let's take a look at Page 45 of your
20  PowerPoint, and you have a picture from that day.
21            45, there you are.  The picture in the upper
22  left, that's dated 1-11-2005; is that right?
23      A.    Yes.
24      Q.    Okay.  And it looks like it's a downstream
25  view, and the river is running pretty high; is that
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 1  right?
 2      A.    That's right.
 3      Q.    Yeah.
 4            And you have a box there in blue that says
 5  "Verde River at USGS gage 09503700.  View looking
 6  downstream," and your Q is 6,000 cfs; is that right?
 7      A.    That's what they measured, yes.
 8      Q.    And it's fair to say, and I think you just
 9  agreed with me, 6,000 cfs on this river at that
10  location, that's a significant flood event?
11      A.    It's a flood, yes.
12      Q.    And so the geometry that you used for this
13  cross-section is derived from measurements taken during
14  a high flow event, where you're going to have some of
15  that flushing of whatever sediment had built up; is
16  that right?
17      A.    This isn't really that kind of pool here.
18  It's a small pool.  But, no, it's not -- in general,
19  it's not what I was referring to as the accumulation
20  and removal of sediment.
21      Q.    Is it your testimony here today,
22  Mr. Hjalmarson, that this 6,000 cfs flood on
23  January 11, 2005, would not have had the effect of
24  flushing some of the sediment that was there the day
25  before?
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 1      A.    It would flush sediment in the pools that I
 2  was referring to.  At this site I said that, you know,
 3  the cableway is, you know, in a small riffle-type area.
 4  It's not a waterfall area, and it's not a pool.  It's
 5  something in between.  It's a stable area.  That's why
 6  the cableway is located where it is.
 7      Q.    And this USGS Gage 09503700, that's commonly
 8  referred to as the Paulden gage; is that right?
 9      A.    That's true.
10      Q.    Okay.  And is it your testimony,
11  Mr. Hjalmarson, that the Paulden gage is located in a
12  riffle?
13      A.    No, the gage itself is at the upper end of a
14  small pool, but it's primarily a channel control, but
15  there is a pool effect there, and far downstream there
16  is a riffle, but...
17            But the answer is, no, it would not be in
18  what I would consider a big pool.
19      Q.    But it's in a pool?  Whether we want to call
20  it big or small, it's a pool?
21      A.    A minor pool.  It's a small one, yeah.
22      Q.    And a 6,000 cfs flood through a small pool is
23  going to have the effect of flushing sediment; isn't
24  that true?
25      A.    If -- yes, it -- generally speaking, going
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 1  back just in general about pools, if there were
 2  sediment in there, it would be -- probably be flushed.
 3            If it --
 4      Q.    And so -- I didn't want to cut you off if you
 5  were still going.
 6      A.    Let's see.  No, that's enough said.
 7      Q.    Okay.  And so that flushing would have the
 8  effect on that date of changing the geometry of that
 9  small pool; is that correct?
10      A.    I just told you.  The measurement was made at
11  a cableway, which is upstream of the pool.  The
12  measurement has nothing -- doesn't have a frickin'
13  thing to do with the pools.  It's at a cableway
14  upstream of that gage.  The cableway is not in a pool.
15      Q.    Where is the cableway?
16      A.    Just upstream of the gage.
17      Q.    Is it in a riffle?
18      A.    It's what you see in the foreground here.
19  The photograph could be taken right under the cableway.
20      Q.    Okay.  My question is very simple,
21  Mr. Hjalmarson.  We've been talking all week about this
22  being a pool and riffle system.  I want to know, is
23  that cableway in a pool --
24      A.    No.
25      Q.    -- or is it in a riffle?
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 1      A.    Well, now, wait a minute.  A pool-riffle
 2  river describes the general condition.  Now, there's
 3  something between pools and there's something between
 4  riffles.
 5      Q.    And what is that?
 6      A.    It's --
 7      Q.    What's your term for that?
 8      A.    It's a channel area where there's no pool and
 9  there's no riffle.  It's just a free-flowing area
10  that's not as deep as a pool and not as shallow as a
11  riffle.  That's one way to describe it.
12      Q.    And is it your testimony that the 6,000 cfs
13  flood would not have the effect of flushing sediment
14  out of that quasi area that's neither a pool or a
15  riffle, where the cableway is?
16      A.    Again, I'm telling you that the pool in
17  that -- at that gage is very small, and I know it
18  doesn't have a history of sedimentation, but other
19  pools do.  So the answer is --
20      Q.    You're saying --
21      A.    So the answer is, at this particular site,
22  no, there's no evidence that that would be occurring
23  here.
24      Q.    You said forget the gage because the
25  measurement's at the cableway.  So my question was
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 1  about the cableway.
 2      A.    As far as I can determine, based on how this
 3  site has behaved and my extensive familiarity with it,
 4  there would be very minor, if any, effect of that flood
 5  on the geometry of the channel under that cableway.
 6      Q.    You didn't go out of your way to identify
 7  cross-sections that were impacted by flood, did you?
 8      A.    Did I go out of my way to what, now?
 9      Q.    To identify cross-sections that you used for
10  your analysis that were subject to flooding on the date
11  where the measurement was taken that gives you the
12  geometry of that cross-section?
13      A.    There were two high flow measurements I used
14  to determine the geometry.  One was at the Clarkdale
15  gage, where there's a lot of rocks.  It was at the
16  upstream cableway at the Clarkdale gage.  Again, that
17  one's not in a riffle or a pool.  It's in -- that's an
18  intermediate area, and it would be a similar situation
19  as this.
20      Q.    Let's take a look at --
21                 CHAIRMAN NOBLE:  Mr. Hood.
22                 MR. HOOD:  Yes.
23                 CHAIRMAN NOBLE:  It's time for lunch.
24                 MR. HOOD:  Oh.  Sounds good.
25                 CHAIRMAN NOBLE:  Let's be back at 1:00.
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 1                 (A lunch recess was taken from
 2  11:32 a.m. to 12:51 p.m.)
 3                 CHAIRMAN NOBLE:  Okay, well, having said
 4  that, let the record show that the Commissioners are
 5  present and that Mr. Hood is about to reexamine Mr. Win
 6  Hjalmarson, unless Mr. Breedlove has something for the
 7  record.
 8                 MR. BREEDLOVE:  I was just wondering
 9  about Win's availability in February.
10                 CHAIRMAN NOBLE:  Well, we'll work on
11  that.
12                 THE WITNESS:  Mr. Hood, if I may?
13  BY MR. HOOD:
14      Q.    Yes, Mr. Hjalmarson.
15      A.    I've been having a little eyesight problem.
16  I've been provided with some assistance.
17            Could we revisit just one and possibly two
18  points that you covered earlier?
19      Q.    That would be fine with me, Mr. Hjalmarson.
20  What reference are we going to?
21      A.    I greatly appreciate that.  Thank you.
22            The first one is Appendix D, Page 12, where
23  you asked me about a piece of irrigated land.
24            Are you with me on that?
25      Q.    I am, Mr. Hjalmarson.
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 1      A.    Okay.  Down at the bottom of that page, this
 2  is a direct quote from the surveyor.  It says "Water
 3  can be found by wells in almost any part of the
 4  township."
 5            "About 700 acres of corn and beans,
 6  et cetera, are shown by the shaded areas."
 7            Now, back in those days, when they say water
 8  can be found, that is shallow water, commonly thought
 9  of as subflow.  And wells in those days consisted of
10  just digging a shallow hole, putting a suction line in
11  from a centrifugal pump.  Various power sources were
12  available at this time in '71, I think it is, or '72,
13  and they had been using steam.  They did use steam
14  engines in those days.  But it could have been diesel,
15  also.
16            So what they're saying here is, is there's
17  groundwater all over the place.  It's shallow.  If
18  there's groundwater like that, it will eventually drain
19  to the Verde River.
20            So this might help explain all the
21  questioning you had about all these various areas that
22  were not, apparently, on a stream channel; but there
23  was shallow groundwater available all through the area
24  along streams, even the one called Dry Creek on the
25  other township.
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 1            So I hope this helps explain why I did what I
 2  did.
 3      Q.    Let me back up a moment here, Mr. Hjalmarson.
 4  You said direct quote.  You said a few things.  I just
 5  want to make clear for the record, the direct quote was
 6  limited to the following:  Water can be found by wells
 7  in almost any part of the township, closed quote.
 8            The rest of the text about the 700 acres,
 9  that's yours; is that correct?
10      A.    Yes, sir.  Yeah.
11      Q.    Okay.  And do you have any information -- so
12  you're talking about subflow.  Subflow of what
13  watercourse, Mr. Hjalmarson?
14      A.    Subflow could be any of the tributaries.
15  What subflow would be -- I said it was like subflow,
16  but what it would be is water that's at a small depth,
17  like underflow on defined small drainages or large
18  drainages.
19            But, for example, the term Dry Creek, Dry
20  Creek was an intermittent stream, as far as I could
21  determine.  There were parts of the year where you
22  might have to dig down 2 feet to get to water, but if
23  you want to irrigate land, you can easily do it; and
24  there's records of them doing exactly that, using these
25  small pumps.
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 1      Q.    There's records of usage of wells above
 2  Paulden; there's also records of dryland farming above
 3  Paulden; isn't that right?
 4      A.    Yes.  And what these wells are, are small
 5  hand-dug holes that they call a well.  And you can go
 6  out in Big Chino Valley right now and see the remnants
 7  of holes along Big Chino Creek behind about a
 8  thousand-foot-wide dams where they did this very thing.
 9  They dug down to the groundwater and put big
10  centrifugal pumps in them and irrigated a hundred --
11  few hundred acres.
12      Q.    Isn't it true, Mr. Hjalmarson, that -- well,
13  let me back up a moment.
14            I asked you a moment ago which stream this
15  subflow is associated with.  Do you know the answer to
16  that; or is it not a stream; it's just groundwater;
17  it's a general aquifer?
18      A.    Yeah, it would be -- no, it's not an aquifer.
19  You don't want to look at it that way.  I'm dealing
20  with a quaternary system, which are the system of
21  streams, alluvial fans, springs, and so forth that are
22  above the basin-fill aquifers; or if you're talking one
23  valley, the Big Chino basin-fill aquifer.
24            But it's an upper system that the USGS has
25  totally ignored because it's been hard to define, and
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 1  you need to go to all the work I did to define it.
 2            And within that system there's a general
 3  drainage towards the Verde River, and it can be small
 4  streams, large streams, or whatever.  It can be
 5  underground or it can be surface.  And so that's what
 6  I'm describing here.  So -- okay.
 7                 DIRECTOR MEHNERT:  Let me move this a
 8  little.  We're getting some feedback.
 9                 THE WITNESS:  Is that clear?
10  BY MR. HOOD:
11      Q.    It is clear.
12      A.    Okay.
13      Q.    But, again, you've not been able to identify
14  which of these cultivated acres are being cultivated
15  using dryland irrigation versus groundwater versus
16  irrigation from a watercourse; is that right?
17      A.    Well, no, it's not right.
18            When you talk about dryland irrigation up
19  there, you're really talking about cienegas.  In other
20  words, there is groundwater seeping up from underneath,
21  under artesian pressure.  Del Rio Springs area is a
22  classic example.
23            Now, I went to some trouble to explain that I
24  eliminated the cienega areas from my analysis.  Now,
25  when you get into the other areas where you don't have
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 1  the inflowing groundwater from underneath in a
 2  cienega-like fashion, you can't dryland farm, per se,
 3  in there.  There's just not enough rainfall in the
 4  valley areas up there.
 5      Q.    Where is there not enough rainfall?
 6      A.    In those valleys.  There's not enough
 7  rainfall.
 8      Q.    Nowhere above Paulden is there enough
 9  rainfall for dryland farming without cienegas, is that
10  your testimony?
11      A.    I'm saying that in the valleys, where we're
12  looking at, there's not enough rainfall.  In the
13  mountainous areas you could get enough, possibly.  But
14  we're talking 12 inches, 14 inches of rain a year and
15  very sporadic, so...
16            So, anyway, to me, it's clear, and I want to
17  make sure it's clear to a nonhydrologist.
18      Q.    Do you still have the "Resources of Arizona"
19  exhibit we talked about earlier?  This is Freeport 11,
20  which is within X037.
21      A.    Mine doesn't have a Freeport 11 on it.
22      Q.    Do you have this one still?  Yeah, that one.
23      A.    I gotcha.
24      Q.    I'm just going to go back to this portion
25  here, where we're talking about "Outside of the Verde
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 1  the farming lands of Yavapai are confined to small
 2  valleys situated from four to six thousand feet above
 3  sea level.  Among the most important of these valleys
 4  are Williamson, Chino, People's, Agua Fria, Skull,
 5  Kirkland, and Walnut Grove.  Their soil is generally a
 6  rich mold, formed by the detritus from the surrounding
 7  hills.  There is no water for irrigation in most of
 8  them, and farmers depend entirely on rain for the
 9  raising of a crop."
10            Is that what it says?
11      A.    That's what it says, and I'll say that that's
12  untrue.  The evidence that's been revealed by studying
13  these land surveys and going through the historic
14  accounts in the newspapers contradicts that.
15      Q.    Did you have one other thing you wanted to
16  revisit?
17      A.    Yes.  This isn't quite as definitive, in my
18  mind, but going back to the Pool report, this copy you
19  gave me doesn't have a number on it, but --
20      Q.    Let me identify it for the record here.  The
21  Pool report, which is Pool and others, 2011, is
22  Freeport 32, which is within X037.
23      A.    So I promised that I would provide
24  documentation of those numbers, but let me read you
25  something in the abstract.
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 1      Q.    Where are you?
 2      A.    I'm in the lower third.
 3      Q.    What page?
 4      A.    Of the abstract.  So I'm about two-thirds of
 5  the way down on the line that starts with "Estimates."
 6      Q.    Give me a moment.
 7            So this is on -- this is Page 1; is that
 8  right?
 9      A.    Yes, right.  About two-thirds of the way down
10  there's a line that starts with "Estimates."
11      Q.    Got it.
12      A.    Okay.  If you recall, I said something about
13  gaging station records.  So this line reads "Estimates
14  of predevelopment rates of groundwater discharge to
15  streams, springs, and evapotranspiration by
16  phreatophytes were derived from previous reports and on
17  the basis of streamflow records at gages."
18            Okay?  So that's the source of those numbers
19  is you look at the streamflow gages.  Now, in this
20  report they're in acre-feet.  But I will provide, as I
21  promised.
22            Thank you very much for allowing me to do
23  that.
24      Q.    You bet.  I appreciate the explanation.
25            I think where we left off, we were talking
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 1  about cross-sections.  Does that seem about right?  Is
 2  that your recollection?
 3      A.    I honestly don't remember.
 4      Q.    Let's pretend I'm right, and I might not be,
 5  but that's my recollection.
 6            Let's go to Page 38 of your PowerPoint,
 7  Slide 38.
 8      A.    Okay.
 9      Q.    And we're talking about the Clarkdale gage
10  here; is that right?
11      A.    Yes, sir.
12      Q.    And there's a cross-section, a cableway here?
13      A.    That's right.
14      Q.    And is this the other cross-section that you
15  referenced more generally that was measured during a
16  very high flood event?
17      A.    That, I obtained the cross-section from a
18  measurement of high flow.
19      Q.    And we can get a sense for that by looking at
20  the cross-section that you present in the lower
21  right-hand corner of Slide 38, which shows that the
22  USGS measurement on that date was at 16 feet in depth;
23  is that right?
24      A.    That's correct.
25      Q.    And that is multiples of what the median
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 1  depth would be; is that correct?
 2      A.    Yes, it's considerably higher.
 3      Q.    Do you know what the discharge was on that
 4  particular day, Mr. Hjalmarson?
 5      A.    It was at least a couple of thousand.
 6      Q.    This is going to be Freeport 23, which is
 7  part of X037.  This is a figure that was prepared by
 8  Mr. Burtell, Plateau Resources, LLC.
 9            Do you see that indication in the lower left?
10      A.    Yes.
11      Q.    And you'll see that there's a graphic
12  representation of Verde River discharge versus stream
13  depth at the Clarkdale gage; is that right?
14      A.    That's right.
15      Q.    Okay.  And according to what Mr. Burtell has
16  put here, he puts it at -- he says that the discharge
17  on that day was at least 6,600 cfs.
18            Do you see that?  It's in the box, "Maximum
19  depths estimated by Hjalmarson."
20      A.    Oh, okay.  That's fine.  Okay.
21      Q.    And I'll just read it in.  Sorry.  I should
22  have asked it a little more clearly.
23            It says "Maximum depths estimated by
24  Hjalmarson based on a September 20, 2004 USGS discharge
25  measurement of at least 6,600 cfs."
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 1            Did I read that correctly?
 2      A.    That's right.
 3      Q.    And you don't have any information to suggest
 4  that that number is inaccurate, do you?
 5      A.    No, as long as it's -- you know, it's a
 6  flood.  That's kind of a small to medium flood.
 7      Q.    What's median discharge at Clarkdale?
 8      A.    Oh, it's a little over 100.
 9      Q.    100 cfs?
10      A.    A little over, a little over that.
11      Q.    We talked you used the -- you used what's
12  called the Hyra method for purposes of your analysis in
13  this case, like you've done for the Gila, the Santa
14  Cruz, and the San Pedro, correct?
15      A.    The Hyra?
16      Q.    1978, the 1978 recreational standards?
17      A.    Yes.
18      Q.    By Hyra?
19      A.    Yes.
20      Q.    I think some of us have referred to it as the
21  Hyra method over time.  Does that make sense?
22      A.    Okay.  Yeah, okay, or federal method or Fish
23  and Wildlife.
24      Q.    And we -- this may be testing your memory.
25  You and I had occasion to talk quite a bit about that
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 1  1978 recreational standard in connection with the
 2  San Pedro.  Do you recall that generally?
 3      A.    In 1978, you said?
 4      Q.    Well, we haven't been doing this that long.
 5  No, about a year and a half ago --
 6      A.    Okay.
 7      Q.    -- give or take, we were talking about the
 8  San Pedro River, and I got a chance to ask you a lot of
 9  questions about the Hyra recreational standard.
10      A.    Okay.
11      Q.    Do you remember that generally?
12      A.    Okay.  Yes, I do.
13      Q.    Okay.  And I'm not going to go replow all
14  that ground.  Those transcripts are in this record.  I
15  just want to provide a tie in the transcript here that
16  that's the same method that you used here that you used
17  on the San Pedro, correct?
18      A.    Yes.
19            Now are we back on what you handed me?
20      Q.    No, you can set that to the side.  Sorry.
21  You can put that down, Mr. Hjalmarson.
22      A.    Can I ask you one question about it?
23      Q.    You can, but you might have to wait for
24  Mr. Burtell's turn up here.  I might not be able to
25  answer it, but I'll sure try, if I can.
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 1      A.    Well, on the title it says Stream Depth.  On
 2  the abscissa it says Stream Depth.  What depth are we
 3  talking about?
 4      Q.    You know, my question didn't pertain to the
 5  graph as much as it simply recorded what the discharge
 6  was on that date.
 7      A.    Okay.  So you --
 8      Q.    That was my question for you, is did you have
 9  any information suggesting that that 6,600 was
10  incorrect?  That was all.
11      A.    That's the only reason for handing me this?
12      Q.    That's correct, Mr. Hjalmarson.
13      A.    Okay.
14      Q.    So turning back to the 1978 modern
15  recreational boating standards that you have used in
16  these cases, do you have an understanding as to whether
17  that standard is intended to be applied to average
18  stream depth in the cross-section versus maximum?
19      A.    It would be maximum.
20      Q.    Do you have a sense, Mr. Hjalmarson, for
21  whether this method is intended to be applied using a
22  cross-section located in the shallowest part of a
23  stream or in a more moderate depth portion of the
24  stream or in a deeper pool?  Do you have any sense
25  for --
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 1      A.    I certainly do.  Logically speaking, it would
 2  be where you intend to do your boating, and that's
 3  where you would apply your standard; and normally you
 4  do the boating -- well, in our case we're doing the
 5  boating in the low flow, or which is often the main
 6  channel.
 7      Q.    It's referred to as a single cross-section
 8  method; is that right?
 9      A.    It's a single cross-section method, but the
10  nature of the box that shows the range of the --
11                 (Interruption.)
12                 DIRECTOR MEHNERT:  I don't know if
13  that's his doing that.
14                 THE WITNESS:  The nature of the box that
15  encompasses a range of depth and of velocity --
16                 DIRECTOR MEHNERT:  Pardon me.
17                 (A brief recess was taken.)
18                 THE WITNESS:  I thought I covered this
19  earlier yesterday, but it has a rectangle there that
20  has a range of values related to navigability, and it's
21  kind of a tunnel.  You can look at that.  It's kind of
22  a tunnel that covers a variation of depths, say, down
23  the stream.  So it gives you this range you can use, so
24  you can use it as a cross-section, but you can think of
25  it in your mind as going down the river.
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 1  BY MR. HOOD:
 2      Q.    Let me approach it a little bit differently,
 3  Mr. Hjalmarson.  If you're using a single cross-section
 4  in an attempt to characterize the entire stream and
 5  what depth is sufficient for these recreational craft,
 6  doesn't it seem to follow that when you're selecting
 7  the single cross-section, you ought to choose a part of
 8  the stream that reflects the lowest depth for that
 9  stream across its length?
10      A.    Well, you're looking at ordinary and natural,
11  and in space, you know, ordinary you think of in time,
12  normally, but you can think of --
13      Q.    Put temporal away.  We're talking about
14  spatial.
15      A.    Okay.  You can think about space, and the
16  ordinary condition on the Verde River, which is a
17  pool-riffle stream, is pools.  About 95 percent of that
18  river could be classed as a pool.  So that would be you
19  could consider that ordinary, and that's where it's at
20  least 3 foot deep.  It's a 3 foot minimum representing
21  the whole river.
22                 MR. HOOD:  Do we need to take a moment
23  to try and fix this or keep going?
24                 DIRECTOR MEHNERT:  Keep going.
25                 MR. HOOD:  Okay.
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 1  BY MR. HOOD:
 2      Q.    Let me see if I get an answer to my question.
 3            If you're going to identify a single
 4  cross-section that's going to be representative for the
 5  stream --
 6      A.    I didn't do that.
 7      Q.    Okay.  It's a single cross-section method,
 8  and if you're going to pick a cross-section or a small
 9  handful of cross-sections that are supposed to be
10  representative of the whole stream and you're looking
11  at what is the minimum depth you need to float a modern
12  recreational craft, aren't you -- shouldn't you be
13  placing your cross-sections in the riffles, where it's
14  the shallowest?
15      A.    I show that at the end of my report.  I show
16  the Hyra method, and then I show the range for the
17  riffles, which gets down close to 2 feet, and then I
18  show a range for the ordinary condition, which are the
19  pools.
20      Q.    That's not my question.  Your cross-sections
21  are not in riffles, true?
22      A.    My cross-sections are not in riffles?  I've
23  already explained that there's a bias.  Most of them
24  are in -- let's put it this way:  Most are in nonpool
25  areas.  It's too deep to wade in many parts of that
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 1  river in pools.  I've explained this.  So most of the
 2  measurements are made in riffle-type areas or in that
 3  transition zone we talked about a little while ago.
 4  It's not a riffle; it's not a pool.  It's part of the
 5  river channel that's controlled by the channel
 6  roughness, as opposed to some kind of obstruction
 7  downstream which creates the pool.
 8      Q.    So now are you saying some of your
 9  cross-sections are in riffles?
10            Because I thought we went over this, that
11  they're not in riffles?
12      A.    Not right in a riffle area.  I've heard
13  people referring to like a riffle area, and you would
14  have water, say, go through critical flow, and it comes
15  out a critical and you get into where what I think of,
16  as a hydraulic engineer, as a channel-controlling
17  environment, which is not a pool and it's not a riffle.
18  It's in between.  And it's that area where the current
19  meter measurements are typical made by the USGS,
20  because you can make very accurate measurements there.
21      Q.    Riffles are shallower than these in-between
22  areas, true?
23      A.    No.  No, not necessarily.  But -- no.
24  Riffles is where -- generally where it starts to go
25  into critical, critical and supercritical flow, and
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 1  then it comes out.
 2      Q.    So the -- we'll maybe pull up some pictures
 3  for February.
 4            So when we look at where these cross-sections
 5  are derived, it's visually going to show that those
 6  areas are shallower than the riffles, is that your
 7  testimony, Mr. Hjalmarson?
 8      A.    No.  They're shallower than the average
 9  depth --
10      Q.    That's not what I asked you.  That's not what
11  I've been asking you.
12      A.    No.
13      Q.    You're not answering my questions.
14      A.    The answer is no.
15      Q.    Okay.  So riffles would be shallower than
16  these in-between areas?
17      A.    No, not necessarily.
18      Q.    In most cases?
19      A.    In some cases, possibly.
20      Q.    I'm sure we'll hear more testimony about
21  that, and we'll see what other people have to say.  It
22  seems like a straightforward point.
23            Now, here are a couple of documents related
24  to the Hyra method.  It's Instream Flow Information
25  Paper No. 1 and No. 6.  And these are -- Freeport 15 is
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 1  Paper No. 5, which is X037.  Instream Flow Information
 2  Paper No. 6 is Freeport 14, which is also part of X037.
 3            And turn for me, if you would, first let's
 4  start with Paper No. 6, Mr. Hjalmarson, which is
 5  Freeport 14.
 6      A.    Okay, mine doesn't have that identification
 7  on it, but that's okay.
 8      Q.    Are you at Paper No. 6?
 9      A.    Mine says 5.
10      Q.    You got one that says 5 and you've got one
11  that says 6.
12      A.    Well, I don't have one that says 6.
13            Okay, I've got one that says -- no, 5.
14      Q.    Instream Flow Information Paper No. 6?
15      A.    Oh, I'm sorry.  Okay.  The other one you had
16  handwritten.  I was looking for the same thing.  I'm
17  sorry.
18      Q.    No, no problem.
19            Let's turn to Page 3, please.
20            Table 1 here, we've seen this table before in
21  other PowerPoints you've presented to the Commission;
22  is that right?
23      A.    Okay, say that again?
24      Q.    You see Table 1 on Page 3 of Instream Flow
25  Information Paper No. 6?
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 1      A.    Yes.
 2      Q.    This table is a table that you presented in
 3  other presentations to the Commission on other streams;
 4  is that correct?
 5      A.    It could be.
 6      Q.    Okay.  And Table 1 is titled "Required stream
 7  width and depth for various recreation craft as
 8  determined by single cross section method."  Is that
 9  right?
10      A.    Yes.
11      Q.    Is that what it says?
12            If you go up towards the top of the page,
13  there's a heading that says "Single Cross Section
14  Method."  Do you see that?
15      A.    That's right.
16      Q.    Let me read this.  Let me know if I get this
17  right.  It says "This method requires that only a
18  single cross sectional measurement be taken across a
19  stream.  The product of such an approach is a
20  determination of the lowest flow acceptable for
21  recreation.  The approach is based on the assumption
22  that a single cross section, properly located, can
23  define a minimum flow requirement.  Such a cross
24  section is located at an area displaying the least
25  depth across the entire stream."
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 1            Did I read that correctly?
 2      A.    Yeah, that's right.
 3      Q.    Let's turn to the other paper, Freeport 15,
 4  which is Instream Flow Information Paper No. 5.  And,
 5  actually, I'm sorry, before we do that, staying on
 6  No. 6, if you turn to Page 4, there's a description in
 7  the first full paragraph about a computer program,
 8  IFG-1?  Do you see that?
 9      A.    Okay.
10      Q.    Okay.  And this computer program has been
11  developed to predict width and depth across the
12  transect of any stage?  Do you see that?
13      A.    Yes.
14      Q.    Let's turn now to Information Paper No. 5,
15  which is Freeport 15, which is within X037.
16            And on Page 122, it says "Type 1 - Manning
17  Equation Assuming Uniform Flow."
18            Do you see that, about halfway down the page?
19      A.    Yes.
20      Q.    And then there's a reference to IFG-1, that
21  same computer program that is referenced in Instream
22  Flow Information Paper No. 6; is that right?
23      A.    Yes.
24      Q.    Okay, and it says the program outputs for
25  IFG-1 include distance to channel edge, in feet; is
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 1  that right?
 2      A.    Yes.
 3      Q.    It includes channel width, in feet; is that
 4  right?
 5      A.    That's right.
 6      Q.    Cross sectional area, in feet squared,
 7  correct?
 8      A.    That's true.
 9      Q.    Wetted perimeter, in feet?
10      A.    That's right.
11      Q.    Surface width, in feet, if we turn the page
12  onto 123?
13      A.    Yes.
14      Q.    No. 6 is hydraulic radius, in feet; is that
15  right?
16      A.    Okay.
17      Q.    Let's skip one, because I want to save the
18  best for last.
19            No. 8 is discharge, in cfs; is that right?
20      A.    Yes.
21      Q.    And No. 9 is average velocity, in feet per
22  second?
23      A.    Yes.
24      Q.    Okay.  No. 7 is average depth of the channel,
25  in feet; isn't that right?
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 1            That's the output --
 2      A.    Yes.
 3      Q.    -- of this computer program?
 4      A.    That's right.
 5      Q.    But you used maximum depth of the
 6  cross-section?
 7      A.    I used maximum, yes.
 8      Q.    Let's turn back to your appendices.  Let's go
 9  to Appendix E?
10      A.    D?
11      Q.    E.
12      A.    E.
13      Q.    Page 2 of that appendix, once you get --
14      A.    Okay.
15      Q.    All right.  Page 2 of Appendix E from your
16  submittals includes -- looks like there's a sign, "Site
17  of Old Camp Hualapai."  Is that right?
18      A.    Yes.
19      Q.    Are you with me?
20      A.    Yes.
21      Q.    Okay.  And you see we're talking about Camp
22  Hualapai?
23      A.    Yes.
24      Q.    Okay.  And it says, what you've written
25  here -- are these your words, or is this an excerpt?
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 1      A.    It reads as if it's something I may have
 2  doctored a little bit.
 3      Q.    And is it from this Fewkes reference from
 4  1912, or what's the source reference?
 5      A.    Let's see.  Where are my quotations?
 6            "Natural condition."
 7            No, I'm usually pretty careful about
 8  quotations.  Those would be my own words.
 9      Q.    Okay.  So is this -- do you have a primary
10  reference for this information about Camp Hualapai, or
11  is this just information you have in your mind?
12      A.    It's probably coming from Fewkes, though.
13      Q.    Okay.  What it says, that first paragraph, it
14  says "Camp Hualapai (1869 to 1873) - First known as
15  Camp Toll Gate, this post was established in May, 1869,
16  just southeast of Aztec Pass on William H. Hardy's toll
17  road between Prescott and Hardyville (which eventually
18  developed into Bullhead City).  In 1870, it was taken
19  over by the military to protect the road from Indian
20  attacks, but the troops abandoned the camp in 1873."
21            Is that what it says?
22      A.    That's right.
23      Q.    So risks associated with travel in this
24  region back in this time frame included the risk of
25  attack on the road, just like it would have included
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 1  the risk of attack on the waterway; isn't that right?
 2      A.    Yes.
 3      Q.    Let's turn to Appendix G.
 4      A.    Let me make 100 percent sure I understood
 5  what I agreed to.
 6            What attacks did you say; Indian attacks?
 7      Q.    Yes.
 8      A.    Indian attacks?
 9      Q.    Yes.
10      A.    Okay.
11      Q.    Appendix G, please, Mr. Hjalmarson.  We'll
12  start on Page 1 of that appendix.  The third paragraph
13  says "The few historic accounts --"
14            Are you with me on Page 1?
15      A.    Okay.
16      Q.    Third paragraph on Page 1 of Appendix G.
17      A.    Okay.
18      Q.    All right.  It says "The few historic
19  accounts of navigating the Verde River occurred with
20  human-impacted conditions where the base flow was
21  significantly depleted.  Human impacts to the Verde
22  started in the 1860s."
23            Did I read that correctly?
24      A.    Yes.
25      Q.    What year did human impacts on the Verde
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 1  begin, as far as your understanding goes?
 2      A.    The closest I could come to is the land I
 3  owned in Camp Verde had an 1868 water right through the
 4  Woods Ditch.  There is an earlier -- there's an earlier
 5  canal there, I think in 1966 or so, roughly that,
 6  roughly.
 7      Q.    1866?
 8      A.    Excuse me.  I'm sorry.  I always do that.
 9  1866.
10            Yeah, in the mid 18 -- 1865, '66, somewhere
11  in that range, there is an earlier ditch.
12      Q.    So the diversions in the stream started in,
13  roughly, the mid 1860s?
14      A.    Yes, that I'm aware of.
15      Q.    We're still on Appendix G.  Let's turn to
16  Page 54.
17            And you have G3, Channel Geometry, at the top
18  of that page.  Are you with me?
19      A.    Yes.
20      Q.    And G3a is Geomorphology of Verde River
21  Channel; is that right?
22      A.    That's right.
23      Q.    And you state as follows; these are your
24  words:
25            "Because the subject of geomorphology of the
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 1  natural channel of the middle Verde River is ably
 2  treated by Phil Pearthree, Ph.D., the following is
 3  from:  Pearthree, P.A., 1996, Historical Geomorphology
 4  of the Verde River, Arizona Geological Survey Open-File
 5  Report 96-13, 29 pages."
 6            Is that right?
 7      A.    That's right.
 8      Q.    And so what follows on the next, at least,
 9  couple of -- it looks like a few pages, are an excerpt
10  from Dr. Pearthree's discussion of the historical
11  geomorphology of the Verde River; is that right?
12      A.    Yes.  All of those are in quotation marks.
13      Q.    Correct.
14            Let's turn to Page 55.
15            You've talked over the last couple days a
16  little bit about the surveys conducted by Foster in
17  1873 and 1877; is that right?
18      A.    Yes, Foster and -- yes.
19      Q.    I just want to read a little bit about what
20  Dr. Pearthree had to say about Foster's work.  It says
21  "Low-Flow Channels.  Cadastral surveys from the 1870's
22  record evidence of a continuous low flow channel
23  throughout Verde Valley that was very similar to the
24  modern low-flow channel of the Verde River.  Surveys
25  conducted by Foster in 1873 and 1877 documented a
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 1  through-going stream about .5 meters ([which is
 2  roughly] 1.5 feet) deep and 15 to 30 meters ([roughly]
 3  50 to 100 feet) wide with a sandy bottom."
 4            Is that what it says?
 5      A.    Yes.
 6      Q.    And then it goes on a little bit lower, about
 7  four or five lines, it says "The banks of the low-flow
 8  channel were estimated to be 3 feet (consistent with
 9  the depth estimate)."
10            Is that right?
11      A.    The 3 feet I see in there is the average
12  depth of the river.
13      Q.    Okay, it says -- let's pick up where I
14  stopped reading.  It says "It is not clear from the
15  survey notes whether this low-flow channel was within a
16  well-defined flood channel."
17      A.    Oh, okay.
18      Q.    "The Verde River of the 1870's was described
19  as 'a beautiful stream of clear, pure water with an
20  average width of 100 links (66 feet) and an average
21  depth of 3 feet.'"
22            And there's a citation to Foster; is that
23  right?
24      A.    That's what I said I was reading, yes.
25      Q.    Right.
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 1            And then it goes on to say "The banks of the
 2  low-flow channel were estimated to be 3 feet
 3  (consistent with the depth estimate)."
 4            Is that right?
 5      A.    Yes.
 6      Q.    Let's turn, we're going to shift to your
 7  PowerPoint.
 8      A.    You're going to my PowerPoint now?
 9      Q.    We are.
10            Let's start on Page 8, if you would.  Sorry,
11  I'm in your appendices.  We'll come back to this.
12      A.    Now I'm a ping-pong ball.
13      Q.    No, I apologize.  That's my error.  I'll come
14  back to that one.
15      A.    Which appendix?
16      Q.    No, I'm sorry, that was your addendum.  I
17  have your addendum and your PowerPoint in the same
18  binder.  I thought I was going to your PowerPoint.  I
19  went to your addendum.  I apologize.
20      A.    You're getting as old as I am.
21      Q.    Boy, we're all getting a little bit older
22  this week.
23      A.    Yeah.
24      Q.    Thanks for bearing with us.
25            Let's start on Page 32.
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 1      A.    Of the --
 2      Q.    Of the PowerPoint.  We'll stick with your
 3  PowerPoint right now.
 4      A.    Oh, okay.  Okay, Page 32.
 5      Q.    Yeah, 32 of the PowerPoint.
 6            Okay, we have a couple of pictures.  One it
 7  says is about 1900.  The other one is late 1800s.  Is
 8  it safe to say that if you had more specific date
 9  information or what season we were dealing with, you
10  would have included that?
11      A.    Yes.
12            The lower one definitely looks like summer,
13  because of the vegetation, and the other one looks like
14  it could be too.  There's foliage out there.
15      Q.    But we don't know if it's June or if it's
16  August, right?
17      A.    No, you don't.
18      Q.    And that makes a pretty big difference in
19  terms of average discharge or median discharge on the
20  Verde, whether it's June or August; is that right?
21      A.    That's right.
22      Q.    Let's take a look at the next page, 33.  This
23  is Slide 33 from the PowerPoint.
24            We have some photos, and at least one of them
25  is August 2014.  Are these all -- I guess you probably
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 1  don't know exactly when the picture was taken on the
 2  cover of the Paddle Guide; but are these other three
 3  pictures all from August of '14?
 4      A.    Only the one is the one I'm sure of.
 5      Q.    The other ones, we don't know what time of
 6  year it is?
 7      A.    No.
 8            Well, the Paddle Guide, that's generic.  Let
 9  me see.  Well, they're both summer, I think.
10      Q.    Okay.  So at least as far as the one on the
11  upper left corner, that was taken in August, which is
12  during the monsoon season; is that right?
13      A.    Yes.
14      Q.    Let's turn to Page 38.
15            Now, this is one of your cross-sections,
16  again.  The maximum depths that you calculated, you
17  calculated those using Manning's equation based on the
18  cross-section and the relationship between depth and
19  discharge; is that right?
20      A.    The primary equation I used, when I knew I
21  wasn't in a pool, was the Manning equation.  I also
22  looked at velocity-area relation too.  I didn't use a
23  single method on any of these.  I looked at it a couple
24  of different ways.
25      Q.    What's the other -- what's the velocity
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 1  method you just mentioned?
 2      A.    It's a velocity-area method, and you can --
 3  yeah, the velocity, you know, generally increases as
 4  area increases.  And I have a lot of experience with
 5  things like that, so I can look at that relation and
 6  tell if what I'm doing is reasonable.
 7            In a pool-riffle stream, you should be using
 8  more than one method, because you're going from a
 9  weir-type control to a channel-type control, which is
10  the Manning equation.
11      Q.    Is it in the materials that you've provided
12  the Commission, the information that lets us know, for
13  each set of depths that you estimated using an
14  equation, whether you were using the velocity equation
15  versus the Manning's equation?
16      A.    No.  I just explained I used more than one.
17  So I came into it several different ways, based on my
18  experience, using hydraulic equations.
19      Q.    But we don't know which hydraulic equation
20  you used in each instance?
21      A.    No, right at the moment I might have trouble
22  remembering.
23      Q.    Okay.  But at any rate, these maximum depths
24  that you're presenting, they are the result of an
25  equation that you're applying using cross-sections?
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 1      A.    They are the result of a hydraulic equation,
 2  and like I say, usually more than one.
 3      Q.    Why did you calculate maximum depths using
 4  equations, rather than going to the GS and getting
 5  their maximum depth information that's measured for the
 6  cross-section?
 7      A.    I think that's a good question.  I didn't go
 8  directly to their current meter measurements.  I did
 9  get like this high flow measurement, and then I ended
10  up doing the computations as I just discussed.  One
11  reason for that is the measured discharge that they
12  might provide to me wouldn't be the Q90 or the Q50 or
13  the discharge I'm interested in.  So I would end up
14  having to do hydraulic equations anyway.
15            So in this case I did exactly what you said.
16  I went to the USGS, asked for a high flow measurement.
17  They gave it to me.  They gave me that cross-section as
18  they defined it, and I used it.
19      Q.    But you didn't get the other depth
20  information they have that's actual measured empirical
21  data as to depths at that cross-section, did you?
22      A.    No, because this is a cableway section, and
23  they wouldn't be measuring low flows at that section.
24  It would be measured someplace else.
25      Q.    Whatever depth they are measuring at that
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 1  particular location, would having that data have helped
 2  you to calibrate your results?
 3      A.    It would have saved me a lot of work if it
 4  was available, and I would have asked for it if I knew
 5  it would be available.
 6      Q.    Do you know if it's available?
 7      A.    I know it's not.
 8      Q.    You know it's not available?
 9      A.    Not at this spot.
10      Q.    What about the other cross-sections you used?
11      A.    I did ask for their current meter
12  measurements.
13      Q.    Did they give them to you?
14      A.    Yeah.  I've shown you my cross-sections
15  supplied by the USGS.  So I had that information, yes.
16            The best sections I had were the Forest
17  Service ones, because they covered a wide range.  They
18  surveyed the section and defined the low flow or the
19  base flow conditions using a current meter, so it was
20  an excellent set of information for this study.
21      Q.    Is all of the data that you received from the
22  USGS related to measurements of the cross-sections, is
23  all of that data presented in the materials that we
24  have?
25      A.    I asked for available information.  I knew of
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 1  some information that they had collected.  They
 2  provided me with what they had, and they apologized for
 3  not being able to find some of it.
 4      Q.    That wasn't my question.  All the information
 5  that you have from the GS, do we have it all in all of
 6  these materials you've put together and presented to
 7  the Commission; do we have all of that information?
 8      A.    I don't recall doing any type of
 9  cherry-picking or so forth.  I believe everything is
10  there that they provided me.
11      Q.    Let's go to Slide 54 of your PowerPoint,
12  please.
13      A.    54?
14      Q.    54.
15            Thank you.  That's it.
16      A.    54?
17      Q.    Yes.
18            What's the name of this gage?
19      A.    That's Granite Creek.  You know, I think it's
20  called Granite Creek near Prescott, I believe, but
21  anyway, it's Granite Creek.  There's only one USGS gage
22  on Granite Creek up there.
23      Q.    So that is depicting a USGS gage?
24      A.    Yeah.  That's a USGS gage right there.
25      Q.    Okay.  And do you know -- can you try and
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 1  orient us a little bit?  So we're on Granite Creek.
 2  Are we looking downstream on Granite Creek?
 3      A.    Yeah, you know, I can't tell from the water
 4  if it's up or down.  I would have guessed upstream.
 5      Q.    Yeah, you're probably right, as I look at it
 6  more closely.
 7      A.    I know the highway is on the gage side and,
 8  therefore, I would be going -- that would be looking
 9  upstream, yes.
10      Q.    Okay, so the highway ought to be on the right
11  side of this photograph?
12      A.    Yeah.  You know, you put the gage on the side
13  where the road is, if you can.
14      Q.    Makes some sense.
15            Do you know what time of year this photograph
16  was taken?
17      A.    I don't think it's summer.  Do you?
18            No, it's not summer.  So let's leave it at
19  that.
20      Q.    So other than saying it's not summer, you
21  don't know what time of year it is?
22      A.    No, I don't.
23      Q.    Let's turn to Slide 56, please.
24            Okay.  And here's that 8,095 acres we talked
25  about of the area above Paulden; is that right?
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 1      A.    That's right.
 2      Q.    And the notes I took yesterday when you were
 3  giving your direct presentation was that for Big Chino
 4  Creek, that we didn't have surveys and so you had to go
 5  about quantifying those cultivated acres differently
 6  than the other areas; is that a fair summary?
 7      A.    Yes.  The development up there occurred after
 8  the surveys were made.  I vaguely recall a little
 9  information on the surveys.  I'll just add one little
10  point of interest that some of the old-timers might
11  appreciate.
12            Way at the upper end there of the Big Chino,
13  but downstream from Seligman, back in one of the early
14  surveys, 1870s or so, they found a 90-foot deep well on
15  Mr. Sullivan's property.  I don't know if there was
16  water in it.  There was no -- you know, nothing.  But
17  if you're a hydrologist or groundwater person, you
18  would appreciate what I just said, because nobody knew
19  that.
20      Q.    Okay.  Back to Big Chino Creek.  So how many
21  acres, how many cultivated acres, out of that 8,095 did
22  you attribute to the Big Chino Creek area, where we
23  didn't have the survey information?
24      A.    Wait.  Say that -- I'm sorry.  Say it again.
25      Q.    Yep, be happy to.
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 1            Okay.  Focusing on Big Chino Creek, how many
 2  acres out of this 8,095 cultivated acres did you
 3  attribute to the Big Chino Creek area?
 4      A.    Just off the top of my head, about 800 or so,
 5  I think it was.
 6      Q.    And if we want to get a little more specific
 7  and maybe a little bit of backup for that, where do we
 8  go in your materials?
 9      A.    You go to the series of NRCS photographs
10  taken in 1940.
11      Q.    So did you estimate the number of cultivated
12  lands in the Big Chino area based on those aerial
13  photographs?
14      A.    That ended up being my primary source.
15      Q.    Is there anything in your information where
16  those acres are tabulated or discussed separate from
17  these other acres?
18      A.    No.  I have notes on them.  The reason I
19  haven't provided them is I used various methods of
20  doing that, and, oh, I think about 15 different areas,
21  and then I ended up subtracting areas where I knew
22  there were cienegas.
23      Q.    What other methods did you use other than the
24  aerial photography method for Big Chino?
25      A.    I used the survey maps, the federal surveys,
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 1  as much as I could.
 2      Q.    But those were of limited value because you
 3  say most of the development in that area occurred after
 4  the surveys, right?
 5      A.    Right, right.  So I'm saying the surveys were
 6  of limited value, but I used whatever was on them.
 7      Q.    Okay.  So you used whatever limited
 8  information was on the surveys; you used the aerial
 9  photographs from the 1940s.  What other information did
10  you use or what other methods did you use for Big
11  Chino?
12      A.    I did rely some on historic accounts in the
13  newspapers.  I was aware there's an account of a guy
14  putting a centrifugal pump in there in one of these
15  shallow wells I was telling you about.  There's
16  evidence of that, and I knew right where it was.
17      Q.    So how many acres did you attribute to that
18  centrifugal pump?
19      A.    That was a portable one.
20      Q.    How many acres did you attribute to it?
21      A.    To that pump, I didn't, because it was on
22  wheels, so he wheeled it around wherever he needed
23  water.  And I've seen that.  I saw that pump.
24  Unfortunately, I didn't photograph it.  I saw it in
25  1964, or I thought I was looking at that.  It was a
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 1  very old system.  In engineering school I did a
 2  research paper on centrifugal pumps, so I was very
 3  interested in it.
 4            What I looked at was -- I've been very
 5  interested in the Big Chino for many years.  I've been
 6  up there quite a bit with the USGS and on my own.  For
 7  example, when I first started working up there, the
 8  USGS was saying 20,000 acre-feet a year was being
 9  pumped.  And I looked it over and realized there wasn't
10  that much.  But 20,000, and that was going back before
11  I was there for several years.  That's a lot more than
12  what I show here.
13            And so I looked things over, and I went and I
14  ended up getting it correct.  I don't want to make a
15  long story about exactly how I did that, but I ended
16  up -- it resulted in a significantly lower annual, you
17  know, consumption amount based on my research.  So I
18  inherited something that wasn't quite right.
19      Q.    So how many of your roughly 800 acres from
20  Big Chino did you derive from the aerial photographs?
21      A.    The areas themselves?
22      Q.    From the aerial photographs that you
23  reviewed.
24      A.    Yeah, I basically did all of my
25  identification on the aerial photographs, but I used
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 1  other sources to confirm what I was doing.  And, like I
 2  said, I was using Photoshop, and I would dice it up on
 3  my screen, and then I had a cropping that I would, you
 4  know, kind of like, you know, identify the area, and
 5  then I ended up limiting the areas.
 6      Q.    Did you do anything to account for the areas
 7  being cultivated in the Big Chino area, according to
 8  those aerial photographs, that were dryland farmed
 9  instead of irrigated?
10      A.    No, what I -- no.  That's a good question.
11  Those dryland farms there, they were there.  They were
12  cienegas, and like I've said several times, I did my
13  darnedest not to include cienegas in this.
14            What I found is, to be a little more
15  specific, is you could see old canals coming from like
16  Walnut Creek.  It was real clear, that you can see
17  these diversion channels coming into the fields.  Well,
18  those haven't been used for years.  You go out there in
19  the ground and see that it's been 10s, 50 years or more
20  that they haven't been used.
21      Q.    Isn't it possible that some of the acreage
22  you observed on the 1940s aerial photographs came into
23  cultivation midway during your period of record on your
24  stream gages?
25      A.    Is it possible they -- please say that again.
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 1  I want to make sure.
 2      Q.    Your period of record on your stream gage,
 3  your period of record for the GS stream gage that you
 4  use, runs from early in the 1900s up through what date?
 5      A.    You mean at the mouth of the Verde, the total
 6  record at below Bartlett Dam, is that the record you're
 7  talking about?
 8      Q.    Wherever along the river you were relying on
 9  USGS gage data to form your baseline for streamflow
10  that then you added back in for these cultivated areas,
11  what was the period of record of those data sets?
12      A.    They varied.
13      Q.    What -- and so --
14      A.    At the mouth of the river it was, what, 1898
15  to 19 -- I did the analysis about 1912 -- or excuse me,
16  2012.  That would be one period.
17            At the Paulden gage, I think, what is it,
18  from '64 or '5 on to the present.
19            The Clarkdale gage, there's two periods; one
20  in roughly 1915, '14, '15, '16, and then we put that in
21  in the '60s on to the present.
22      Q.    So it's possible that some of the cultivation
23  that you observed on the 1940s aerial photographs of
24  the Big Chino area did not come into cultivation until
25  partway through those periods of record, true?
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 1      A.    I was very careful that what I was looking at
 2  were the very old cultivated areas.
 3      Q.    You're doing this off of 1940s aerial
 4  photographs, right?
 5      A.    You bet.  You can see it, and I can take you
 6  out there and show you this stuff.
 7      Q.    You can tell what's been cultivated for
 8  60 years versus for 10 years?
 9      A.    Using the diversions there, canals that come
10  from the channels, that you know haven't had perennial
11  for a long time, that kind of thing.
12      Q.    How many acres did you subtract away from
13  what you observed on Big Chino because you said, you
14  know what, this is more recent, I don't want to count
15  this; how many acres?
16      A.    I didn't even consider that.  So where I had
17  to be really careful was the cienegas.
18      Q.    Let's turn to Page 60, Slide 60 of your
19  PowerPoint.
20            Okay.  This is Method 3, and I think you
21  playfully referred to this as SWAG yesterday?
22      A.    Yeah, it's a SWAG.  I was trying to milk
23  anything out of this I could.
24      Q.    And I think the transcript will reflect what
25  that acronym is for, but what I wrote down yesterday is
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 1  you said you have a low level of confidence in this
 2  method and that you're not going to stand behind this.
 3  You're really relying on the other two methods?
 4      A.    It's kind of in the ballpark.  You know, it
 5  shows that, all right, it's roughly, you know, it's --
 6  all the computations didn't show 10 cfs or they didn't
 7  show 5,000.  You know, they bounce around where we're
 8  talking about.
 9      Q.    If you didn't have Methods 1 and 2, would you
10  be testifying before this Commission that you were
11  confident in the results of your Method 3 to a
12  reasonable degree of scientific certainty?
13      A.    I might have considered Method -- that's
14  pretty hypothetical, but I might have considered
15  Method 3 accompanied by the width measurements, a
16  comparison of the survey -- the GLO survey widths along
17  the upper reach versus the present widths, because
18  those strongly indicate that the historic virgin flow
19  was more.
20      Q.    Let me get an answer to my question.
21            Method 3, not changing it, not adding on to
22  it, if all you have is this standing alone --
23      A.    Oh, alone?
24      Q.    Hold on.
25            You just have this.  You don't have Method 1.
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 1  You don't have Method 2.  This is all you've done.  You
 2  haven't done a different version of Method 3.  You've
 3  done this Method 3.  Would you sit --
 4      A.    And I don't have --
 5      Q.    Hold on.  Hold on.
 6            Would you sit in front of the Commission and
 7  say that you have a high degree of scientific certainty
 8  that the results of this method are accurate, in a
 9  vacuum, just this method?
10      A.    I think on a SWAG you might put an error band
11  of maybe 25, 50 percent.  How does that answer --
12      Q.    Where do you get the 25 to 50 percent on a
13  scientific wild-ass guess?  Where do you come up with
14  that band?
15      A.    My experience.
16                 COMMISSIONER NOBLE:  Whoa, whoa, whoa.
17                 THE WITNESS:  My experience alone, which
18  is 54 years of this stuff.
19  BY MR. HOOD:
20      Q.    Let's go to Slide 70.
21            Did I get that acronym wrong?  Isn't that the
22  acronym you used yesterday, Mr. Hjalmarson, SWAG?
23      A.    Pardon?
24      Q.    What is SWAG?
25      A.    It's a scientific wild-ass guess.
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 1      Q.    Okay.  Let's go to -- I just wanted to make
 2  sure I hadn't misheard.
 3            Let's go to Slide 70.
 4            Okay, you described yesterday that these
 5  lines are smoothed in places, that you're not concerned
 6  with details.  Keep it simple, stupid, was your other
 7  acronym, KISS.
 8            And my question for you, Mr. Hjalmarson, is
 9  there a version of this graph that we can look at
10  anywhere that is not smoothed; it's just the numbers,
11  not smoothed?
12      A.    I created it smoothed.
13      Q.    Okay.  So the answer is there's not a version
14  of this graph that doesn't have that smoothing
15  involved?
16      A.    I don't remember doing one.  I think this is
17  what I came up with.  Now, I might have been getting
18  tired that day.
19      Q.    Let's go to Slide 75.
20            Okay.  This is from a USFS Report, Percent of
21  study reach with indicated type of channel.  Do you see
22  that?
23      A.    Yes.
24      Q.    And that the dominant characteristic channel
25  is C; is that right?
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 1      A.    61 percent, yes.
 2      Q.    Yeah.  And so one of the differences between
 3  C and some of these other channel types, maybe take F,
 4  for example, is that this channel includes sandbars and
 5  gravel bars as part of its characteristic; is that
 6  right?
 7      A.    It shows that in the diagram.  You've got a
 8  good eye.  Berms and bars.
 9      Q.    Let's go to Slide 77.
10            Okay.  And you're -- I understand your
11  approach.  You used Hyra.  You're talking about
12  recreational watercraft like a kayak or a canoe, and so
13  we may not have any trouble here.
14            You would probably agree with me,
15  Mr. Hjalmarson, that anything more significant than a
16  canoe or kayak is going to have a very, very difficult
17  time getting through this location; is that right?
18      A.    Well, you might get that impression, because
19  it's an oblique photograph at ground level, and it's
20  not three-dimensional.  So it's real hard to determine.
21            But at the very minimum, it looks like you
22  would have to be a little careful going through there.
23  But I'm not -- I can't tell from that photo.  There's
24  no scale on it, and I can't really tell the spacing
25  along the channel between those rocks.
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 1            But, like I say, it's there and I'm showing
 2  it because there are things like that up there.  So I'm
 3  not hiding anything.
 4      Q.    Let's go to Slide 106, please.
 5            The second bullet says "These techniques use
 6  published information of the USBR, USGS, USFS, Salt
 7  River Project, local historic newspapers and Federal
 8  Land Surveys?"
 9            Did I read that correctly?
10      A.    Yes.
11      Q.    And I recall yesterday you having made a
12  clarification that all of the reports are published.
13  Some of the underlying information is not published.
14  Do you remember that clarification?
15      A.    Some of the under --
16      Q.    Some of the information supporting the
17  document, some of the information isn't actually
18  published.  Do you remember that?  You've gotten
19  information from various sources that may not be
20  published, per se?
21      A.    Oh, well, like the current meter
22  measurements, you know, those aren't published.  Maybe
23  the discharge for them is, but the measurement itself,
24  all that kind of information, no, that's not published.
25      Q.    And you've gone back to get some of that
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 1  other information, and I'm not playing gotcha.  My
 2  understanding of what you were saying yesterday is you
 3  wanted to clarify; some of this information I relied
 4  upon isn't really published, but the --
 5      A.    Yeah.  Like I called Dan Neary at the Forest
 6  Service and said, hey, you know, can you provide me
 7  with this stuff, and --
 8      Q.    Is all of the information that you relied
 9  upon in your materials, or is there somewhere sitting
10  on a shelf in your office in your home some of this
11  other information that's not here?
12      A.    Well, I can think right offhand the Forest
13  Service information, I have a computer file on that,
14  the file they sent me that I never touched.  I just
15  copied it and then used it.  So I have the original
16  file they sent me, as an example.
17      Q.    And that's not -- we don't have that in your
18  materials; is that correct?
19      A.    That's correct.
20      Q.    Anything else come to mind that you've got in
21  your file for working on this project that is not
22  included in your appendices or your addenda or your
23  reports or your PowerPoint or the supplemental handouts
24  yesterday?
25      A.    Well, I have the file that the USGS sent me.
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 1  I have the file the Sierra Club sent me.  Those are in
 2  my computer, I believe.
 3      Q.    Let's go to Slide 109, please.
 4            And this relates to a survey March 1 through
 5  20, 1911; is that right?
 6      A.    Yes.
 7      Q.    Do you know, did you do any digging to see
 8  what kind of discharges we had in the month of March in
 9  1911?
10      A.    I'm pretty sure I looked at it.  I think it
11  was at or near base flow.  I don't recall anything real
12  big.
13      Q.    At or near base flow would be how many cfs?
14      A.    Well, it could up to a few hundred; a couple,
15  300.
16      Q.    And you're --
17      A.    There might be a little direct runoff in
18  this.  I noted there that there was split flow, and
19  that does suggest it might be up a little bit.
20      Q.    And let's -- and you pull this out, this
21  particular set of field notes, to highlight the depths
22  that were noted; is that right?
23      A.    That's right.  Along that entire township or
24  that half of the township, which includes the river,
25  those are the four depths that the surveyor measured.
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 1      Q.    Okay.  This is Freeport 33, which is X045,
 2  and here we have a Department of the Interior
 3  publication, Geological Survey Water-Supply Paper 1313,
 4  and it's a compilation of records of surface waters of
 5  the United States through September 1950.
 6            Do you see that, Mr. Hjalmarson?
 7      A.    Yeah.
 8      Q.    And if we turn to Page 693 of that excerpt,
 9  which, again, is Freeport 33, we've got a chart of
10  monthly mean discharge; is that right?
11      A.    That's right.
12      Q.    And for March of 1911, the mean discharge was
13  2,372 cfs; is that right?
14      A.    That's true.
15      Q.    And we've heard some information about work
16  that was done in February of 1911 over the course of
17  the week.  Can you tell us what the monthly mean
18  discharge for February of 1911 was?
19      A.    What is it, 2,514?
20      Q.    Yep, that's it.  Thank you.
21            Let's go to Slide 115.
22      A.    Now, wait a minute.  Hold on just a second.
23  You're implying that the monthly discharge tells what's
24  going on during that survey?
25      Q.    Mr. Hjalmarson, you answered my question.
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 1  We're moving on.  If you want to do something, you can
 2  do it on redirect, if you want to come back in
 3  February.  We're not -- I've got limited time left with
 4  you, sir.  We're going to move on to Slide 115.
 5                 CHAIRMAN NOBLE:  We're all going to
 6  stand up and take a breath.
 7                 THE WITNESS:  Okay.
 8                 (A brief recess was taken.)
 9                 CHAIRMAN NOBLE:  Mr. Hood.
10  BY MR. HOOD:
11      Q.    Thank you, Mr. Chairman.
12            Mr. Hjalmarson, we're on Slide 115 of your
13  PowerPoint, and this is titled John Day River in
14  Oregon - Flow duration curves; is that right?
15      A.    Yes.
16      Q.    Comparison with natural flow of Verde and
17  Gila Rivers, correct?
18      A.    That's right.
19      Q.    Okay.  The red line and the green line are
20  your reconstructed flows for the lower Verde and middle
21  Verde respectively; is that correct?
22      A.    Yes.
23      Q.    The dots there that you have for the lower
24  Gila River, those are for your reconstructed flows of
25  the Gila River; is that right?
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 1      A.    Yeah.  As I said earlier, those are from the
 2  study I did approximately 12, 15 years ago.
 3      Q.    I think your testimony on that point was back
 4  in the '05 time frame, does that sound right?
 5      A.    Yeah, way back.
 6      Q.    Yep.
 7            Then we have two black lines.  And are these
 8  based on gage data, or did you make some effort to
 9  reconstruct these flows back to ordinary and natural
10  condition?
11      A.    Those are gaged.  On this river they assume
12  that the current river, current flows, were essentially
13  the same as the historic.
14      Q.    Who assumed that?
15      A.    In this, as far as I understand the John Day
16  study for ANSAC -- not ANSAC, but for the navigability,
17  they assumed there was no significant impact by man.
18            Now, to answer your question directly, I
19  simply took all the gage data available, loaded it into
20  my computer, and believe me, there was like 50,000
21  daily flows, and I ranked it and sorted it and plotted
22  it.  You're looking at it.
23      Q.    Okay.  So I think I follow.  I just want to
24  make sure.  I'm going to try and say this in a way
25  that's a yes or no.  I just want to make sure I
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 1  understand.
 2            The John Day information here, let's assume
 3  there was some diversion somewhere affecting that
 4  stream.  You've not attempted to reconstruct those
 5  flows using Manning's, using a cross-section analysis,
 6  using Method 1, 2, or 3.  This is just raw data,
 7  whether it was diverted, depleted or not, correct?
 8      A.    This is data from the United States
 9  Geological Survey at two gages on the John Day River,
10  and I did just what I said previously to that data.  It
11  came from U.S. Geological Survey web site for two of
12  the main gages on that river, and there it is.
13      Q.    And if there were any depletions, you've not
14  accounted for that here; is that correct?
15      A.    I didn't do a thing with it.  I sorted it and
16  plotted it, and you're looking at it.
17      Q.    Let's go, I want to page through your
18  addendum now, Mr. Hjalmarson.  I'm not going to bounce
19  back to your PowerPoint.  So can we make a switch on
20  the screen to your addendum so that people can follow
21  along?
22      A.    Addendum.  Let's see.  Oh, gosh, I hope I
23  have it in here.
24            Let's see, how do I show the whole thing
25  there?
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 1      Q.    It's going to be one of those buttons.
 2                 MR. HOOD:  Is there a PowerPoint whiz
 3  who can tell us which one of these --
 4                 MS. HERR-CARDILLO:  It's not a
 5  PowerPoint.  It's a PDF, I'm pretty sure.  Isn't that a
 6  PDF you have open?
 7                 (An off-the-record discussion ensued.)
 8                 MR. HOOD:  Thank you, Joy.
 9  BY MR. HOOD:
10      Q.    And before we jump into your addendum, I'm
11  going to hand you Northwest Steelheaders Association
12  versus Simantel.  This is [113] P.3d 383, Oregon
13  Appeals Court, 2005.  And I've got a highlighted
14  portion here on Page 391 of that opinion.
15            Can you just, Mr. Hjalmarson, please read the
16  highlighted sentence?  Out loud, please.
17      A.    "We note, at the outset, that the hydrologic
18  data indicates that, in 1859, the river's summer flow
19  was nearly twice that it is today."
20      Q.    Thank you.
21            Okay.  Let's go to Page 8, please.
22            I'm sorry, Page 11 of the addendum,
23  Mr. Hjalmarson.
24            And here we've got in your red box, it's
25  February 18 to March 9, 1911, Surveyor Farmer; is that
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 1  right?
 2      A.    Yes.
 3      Q.    And you have a series of average depths in
 4  feet?
 5      A.    Yes.
 6      Q.    And if you would look back at Freeport 33,
 7  please, which is the Compilation of Records of Surface
 8  Waters of the United States through September 1950,
 9  which, again, is X045 in evidence, I know I asked you
10  about February.  I just want to confirm that March was
11  also running pretty high in terms of mean discharge for
12  that month.
13      A.    You have to -- when you look at this, you
14  have to read the general description on the left.  It
15  accompanies.
16      Q.    Here.
17      A.    I'm aware of that.
18      Q.    But that's what I'm asking you to read,
19  Mr. Hjalmarson.
20      A.    Okay, I --
21      Q.    My question is, can you please go to the
22  column for March.  Go to the row for 1911.
23            You can come back with all the explanation
24  you want in February.
25            March 1911, the monthly mean discharge is
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 1  2,372; is that right?
 2      A.    That's right.
 3      Q.    The monthly mean discharge for February of
 4  that year was 2,514; is that right?
 5      A.    We've covered that.  Yes.
 6      Q.    And the January monthly mean discharge for
 7  that same year was 2,904; is that correct?  Is that
 8  what it says?
 9      A.    That's right.
10      Q.    Let's go to Page 37.
11            Okay, we have a chart here related to channel
12  slope and bankfull discharge, in cfs; is that right?
13      A.    Yes.
14      Q.    And were you here yesterday when I had one
15  follow-up for Mr. Fuller about the bankfull concept?
16      A.    Yes.
17      Q.    Did you hear his response to my question
18  about how that relates to the ordinary high water mark?
19      A.    Yes.
20      Q.    Why don't you give us your understanding or
21  description of what bankfull is as it relates to the
22  bank of the normal channel, normal high water mark,
23  however you define the bankfull condition?
24      A.    Well, I commonly think of it as, oh, an area
25  occupied by the 1 1/2 to maybe 3-year flow.  It's
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 1  related to -- I think of it on the Verde as related to
 2  a base flow, a discharge that's related to the forming
 3  of the low flow channel, because it's a discharge that
 4  represents many, many days of flow.
 5      Q.    Bankfull, just the term, conjures an image
 6  that some bank is being -- you're reaching the level of
 7  some bank.  Is that accurate?
 8      A.    Right, and -- yes.
 9      Q.    Is it the bank of the low flow channel; is it
10  the normal -- or is it the ordinary high water mark; or
11  is it some other demarcation?
12      A.    It's below the ordinary high water mark.
13      Q.    So is it the bank of the ordinary -- the low
14  flow channel?
15      A.    It would be of the low flow channel, yes.
16      Q.    And so whatever bankfull requires, let's set
17  that aside.  Let me just make sure I understand your
18  chart.
19            If the discharge required to reach this
20  bankfull condition is somewhere in the neighborhood of
21  two to 5,000 cfs, that would push it into the braided
22  category; am I reading this correctly?
23      A.    Yes.
24            If you note, I have an oval there that covers
25  a range.
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 1      Q.    Let's go to Page 62.  We're still in your
 2  addendum.
 3            And here, Mr. Hjalmarson, can you describe
 4  for us what this aerial photograph depicts?
 5      A.    This is the Verde River near the mouth of
 6  West Clear Creek.
 7      Q.    And this photograph seems to depict quite
 8  nicely that C channel, which is the 61 percent
 9  predominant channel form that we discussed on Page 75
10  of your PowerPoint, that shows a number of sandbars
11  throughout its course; is that right?
12      A.    There appears to be some sandbars there.
13            Let me qualify that.  That picture we saw
14  that the Forest Service produced, that's on the upper
15  Verde, to be specific.  But, yes, it does depict it
16  down here.  But I don't want to have you think that
17  maybe 61 percent of this river down here is like that,
18  like this.
19      Q.    But you agree, and it's in your PowerPoint,
20  that 61 percent of the river is that C classification
21  of channel type, right?
22      A.    Above the Clarkdale gage, where they studied
23  it.
24      Q.    You said earlier today something about
25  information you presented at the Santa Cruz hearing, or
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 1  at least that's the way I heard it.  And I just wanted
 2  to clarify, were you perhaps talking about the
 3  testimony you provided concerning the San Pedro River?
 4      A.    I don't remember what you're referring to.
 5      Q.    Well, you talked about the general nature of
 6  your methods and using Manning's and cross-sections and
 7  calculating maximum depth and using Hyra.  I'm
 8  paraphrasing, obviously, Mr. Hjalmarson.  But you said
 9  this is similar to what I've described at the hearing
10  at the Santa Cruz.  And I just wanted to confirm, you
11  weren't --
12            First of all, that's a fair summary of the
13  work you've done for a number of streams involved in
14  these proceedings, right?
15      A.    That's true.  I used it on the Gila, also.
16      Q.    Right, the Gila, the San Pedro, the Santa
17  Cruz.  We're here on the Verde.  Correct?
18      A.    That's true.
19      Q.    Okay.  I just wanted to clear up for the
20  record, you testified concerning the San Pedro.  I
21  don't think you testified on the Santa Cruz.  Is that
22  right?
23      A.    That's true.
24      Q.    And I may have just misheard you.  You may
25  have said the San Pedro, or you may not have said
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 1  hearing and you were just referring to your submittal.
 2  I just wanted to clear that up.
 3      A.    Let's just say I've used it before.
 4      Q.    Yeah.  I just wanted to clear that up.
 5            And so you've used these general
 6  methodologies on these various streams, and they've
 7  lead you to conclude that the San Pedro River was
 8  navigable in its natural and ordinary condition at the
 9  time of statehood, correct?
10      A.    That's correct.  But it didn't have -- it
11  wasn't an optimum condition like Hyra shows for the
12  Verde.  It was a lower condition.
13      Q.    And you used the same general methods to
14  opine in submittals to the Commission that the Santa
15  Cruz was navigable in its natural and ordinary
16  condition as of the date of statehood from the
17  international boundary down to the Picacho Peak area,
18  and the specific milemarker I don't recall?
19      A.    That's true, yes.
20      Q.    You received some questions from Mr. Slade
21  about Mr. Burtell's report, and you talked about you
22  had a fundamental concern about Mr. Burtell's approach
23  for how water was extracted from the ditch; is that a
24  fair paraphrase?
25      A.    I had concern about applying that extraction
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 1  to a reduction of flow in the Verde, and my obvious --
 2  the most obvious concern was related to he used present
 3  conditions, and I know that they wouldn't apply to the
 4  past very far.
 5      Q.    But he was adding water back into the system
 6  that was being diverted to reach a natural condition;
 7  is that the way you understand what he was trying to
 8  do?
 9      A.    That's kind of what he was doing.
10      Q.    Okay.  And so can you just clarify what your
11  concern is with his approach?
12      A.    I'll go back to what I said this morning and
13  just stay with that, because I didn't analyze it much
14  beyond that.
15            But as I pointed out, a USGS report that
16  Sandy Owen-Joyce did, Bulletin No. 3, has conditions in
17  there that would cast doubt on what he did, and a lot
18  of that doubt arises from the fact that there's
19  groundwater moving into the river alluvium from below
20  and that kind of thing.
21      Q.    What does that groundwater movement through
22  the alluvium -- how does that interplay with concerns
23  you have about Mr. Burtell's analysis?
24      A.    Like I say, I don't want to go into details,
25  but I do know that's going on, and he never mentioned
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 1  it.
 2      Q.    Well, is there water that's leaving the
 3  system by some manmade factor that you think
 4  Mr. Burtell's not accounting for?
 5      A.    I think it's a natural factor he didn't
 6  account for in that regard.  It's a manmade factor in
 7  regard to the farming conditions have changed
 8  significantly over time.  It's gone from big farms to
 9  little residential home sites.  No mention of that was
10  made, that I remember.
11      Q.    And so I meant to get to this before.
12  Commissioner Allen asked a question for you about the
13  reduction in --
14      A.    That's right.
15      Q.    -- cultivated areas in the area, and I had
16  trouble with your answer.
17            But you do agree that the cultivated acreage
18  has reduced over time, if I understand your --
19  immediately prior --
20      A.    No, I think I said -- I think I said that I
21  think the evapotranspiration from the area is about the
22  same.
23      Q.    Okay.  And his question, which I don't think
24  you answered, and my question, which you haven't
25  answered, is do you agree that the cultivated acreage
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 1  has reduced over time?
 2            I'm not asking you about ET.  I'm asking if
 3  the cultivated acreage has been in decline?
 4      A.    Well, that's obvious.  Yes.
 5      Q.    You talked about the percentage of return
 6  flows that Mr. Burtell calculates for purposes of water
 7  put to use through irrigation that returns to the
 8  river.  Do you remember that discussion?
 9      A.    Yes.
10      Q.    And what I wrote down here, and I know it's a
11  paraphrase, is that you didn't know if that was the
12  right number or not.  Did I hear you correctly this
13  morning?
14      A.    I didn't see enough information to give me
15  any confidence in that number.
16      Q.    So you don't know if it's the right number or
17  not, is my question?
18      A.    Right.  I am suspicious that it's not.
19      Q.    What do you base that on, Mr. Hjalmarson --
20      A.    My experience.
21      Q.    -- given that you have not -- you just
22  described repeatedly that you did not examine his
23  report in any detail --
24      A.    No, I didn't.
25      Q.    -- and you're not prepared to discuss details
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 1  as such?  That is a direct quote from this morning.
 2      A.    That's right.  I have a lot of experience,
 3  and I looked at what he did.  I was aware of what's
 4  going on there in the natural hydrology.  And I became
 5  suspicious of that there's other factors at play that
 6  might affect what he thought he was doing.
 7            And that's where I'm going to stand.  I did
 8  not look at it in detail, but I have a lot of
 9  experience.  I've reviewed I don't know how many
10  reports, hundreds of scientific reports, and I get
11  pretty good at seeing when something smells a little
12  bit.
13      Q.    Aside from telling us all that it smells a
14  little bit, do you have any information or evidence to
15  indicate that Mr. Burtell's estimate of return flow
16  percentage is erroneous?
17      A.    Only my suspicion.
18      Q.    Okay.
19                 MR. HOOD:  That's all I have.  Thank you
20  for your patience, Mr. Hjalmarson.  Thank you to the
21  Commission.  Appreciate it.
22                 CHAIRMAN NOBLE:  Eddie, I want you to
23  know there is a Santa Claus, and he looks a lot like
24  Mr. Hood.
25                 MR. SLADE:  I thought he looked like
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 1  Mr. Hjalmarson.
 2                 MR. HOOD:  That was the best line of the
 3  week.  That was good.  That was really good.
 4                 CHAIRMAN NOBLE:  Is there someone who
 5  has about 20 minutes, or are we out of here?
 6                 MR. MCGINNIS:  I have 20 minutes, but I
 7  have another couple hours to go with that, so...
 8                 CHAIRMAN NOBLE:  Would you just as soon
 9  start when we convene next?
10                 Because either way, you're going to get
11  two shots.  You're either going to get --
12                 MR. MCGINNIS:  I don't have a preference
13  one way or the other.
14                 CHAIRMAN NOBLE:  I feel like we didn't
15  put in a full day, but...
16                 MR. MCGINNIS:  I can do 20 minutes, but
17  I can also let everybody go home now too.  Either way.
18                 Yes, I am a coward.  I've got
19  Mr. Hjalmarson in front of me shaking his head and
20  about to fall off, and Ms. Hernbrode is doing the same
21  thing.  They both want me to say they don't want me to
22  start now, but I don't care.
23                 CHAIRMAN NOBLE:  Inasmuch as we were
24  going to finish at 3:00, I think finishing 20 minutes
25  early is not a waste of time.  So we're calling it a
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 1  day.  We're on our way home.  Have a good weekend.
 2  Have a good holiday.  We'll see you again sometime next
 3  year.
 4                 (The proceedings adjourned at 2:40 p.m.)
 5
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 (1)                 CHAIRMAN NOBLE: Good morning.  Welcome


 (2)  to Day 5 of the ANSAC Verde River hearing.  Have the
 (3)  record reflect the presence of Commissioner Horton,
 (4)  Commissioner Allen and Commissioner Noble, and that we
 (5)  are in the process of continuing an examination of
 (6)  Mr. Hjalmarson by Mr. Slade.
 (7)                 Mr. Slade.
 (8)                 MR. SLADE: Good morning, Mr. Chairman.
 (9)  Good morning, Commissioners.
(10) 
(11)               CONTINUED CROSS-EXAMINATION
(12)  BY MR. SLADE: 
(13)      Q.    Good morning, Mr. Hjalmarson, and, again, if
(14)    I may call you Win, to keep us as brief as possible?
(15)      A.    That's fine.
(16)      Q.    I appreciate that.
(17)      A.    And good morning.
(18)      Q.    I wanted to return for a second to the Hayden
(19)    report and compare some of the work done in the Hayden
(20)    report to what you did.  We're not going to
(21)    specifically look at the Hayden report.
(22)              My question is, when you looked at the
(23)    agriculture in the surveys, you had to make an
(24)    assumption that that agriculture continued through
(25)    statehood, because some of those surveys were from the
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 (1)    1870s; is that right?
 (2)      A.    That's correct.  Most of the surveys were
 (3)    1871 and 1872.
 (4)      Q.    Did Hayden and his predecessors have to make
 (5)    similar assumptions about the agriculture irrigated
 (6)    land?
 (7)      A.    I don't recall a similar assumption, and, of
 (8)    course, the prestatehood information in Hayden on most
 (9)    of the upper watershed isn't there.
(10)      Q.    But when Hayden did his report in 1940, the
(11)    previous data was from c1914.  So he had to assume, to
(12)    a certain degree, that agriculture remained at that
(13)    point from 1914 to 1940, that is, continued?
(14)      A.    I don't specifically recall him making that
(15)    assumption, but he did present 1940 information.
(16)      Q.    Did you find any other sources that confirmed
(17)    your understanding of the agriculture land aside from
(18)    the federal surveys?
(19)      A.    Say that again, please?
(20)      Q.    Did you find any other sources, newspapers,
(21)    personal recollections, that confirmed your
(22)    understanding of the agriculture surveys and the
(23)    irrigated land shown on that?
(24)      A.    Yes.  There were historic newspaper accounts
(25)    that I used to corroborate the land surveys.  A good
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 (1)    example is, on the Big Chino Valley, I was aware that
 (2)    in 1964, when I was up there, I was aware of shallow
 (3)    pumping, kind of, I guess you think of it maybe in the
 (4)    subflow zone in the river or a shallow hole that was
 (5)    dug and a centrifugal pump was being used.
 (6)              And I found a newspaper account in the late
 (7)    1800s that described the purpose of that particular
 (8)    centrifugal pump and so forth.  So there was that type
 (9)    of a connection.
(10)      Q.    I think it might be helpful if you moved your
(11)    microphone back a little bit, because the volume is set
(12)    so high.
(13)                   CHAIRMAN NOBLE: And, Win, we apologize.


(14)    We can't seem to get control of the volume.
(15)                   THE WITNESS: That's okay.  It's partly
(16)    my fault.
(17)    BY MR. SLADE: 
(18)      Q.    I would like to return to the cross-section
(19)    analyses that you did.  And so Step 1 was hydrology,
(20)    Step 2 was getting the cross-sections, Step 3 was
(21)    putting the hydrology into the cross-sections.  Do I
(22)    have that correct?
(23)      A.    That's basically correct.  It was basically
(24)    hydrology, then hydraulics, and then the evaluation of
(25)    navigability; and the hydraulics consisted of using the
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 (1)    cross-sections that were available and associated
 (2)    hydraulic computations.
 (3)      Q.    Okay.  Can you explain for the Commission the
 (4)    standard practice that you used to put the hydrology,
 (5)    put the flow into those cross-sections?  Did you use a
 (6)    computer; did you use calculations; and is that
 (7)    standard practice?
 (8)      A.    Yes, what I used was standard engineering
 (9)    practice.  It involved conveyance-slope computations
(10)    or, basically, the use of Manning's equation.  And for
(11)    the section controls it involved the use of kind of
(12)    weir equations, except for parabolic riffle.
(13)      Q.    Is that generally how determining depths is
(14)    done?
(15)      A.    In my 31 years with the USGS, working mostly
(16)    on surface water, that was standard practice.
(17)      Q.    And you calculate maximum depths as opposed
(18)    to average depths.  Could you explain why?
(19)      A.    I believe that maximum depths are more
(20)    representative of navigability for a river like the
(21)    Verde, because I knew enough about it to know that
(22)    you're not going to float a 20-foot wide barge down
(23)    that river.  So I knew that, going in, that -- and it
(24)    could be a little biased, if you wanted to argue having
(25)    a fully neutral approach to this.  But I knew going in
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 (1)    that we're dealing with small watercraft, and so that
 (2)    was the initial basis for my analysis, and I knew that
 (3)    maximum depth would be more representative of some kind
 (4)    of average depth for small watercraft.
 (5)      Q.    And I hate to get you up this early, but
 (6)    would you be able to show the cross-section channel
 (7)    representation at Clarkdale and depict the maximum
 (8)    depth as opposed to the average depth?
 (9)      A.    Looking downstream.
(10)      Q.    So this will be Exhibit 48, X048.
(11)      A.    Looking downstream, below the section control
(12)    for the gage, or approximately 100 feet, plus or minus,
(13)    this is the typical shape of the low flow channel where
(14)    there's base flow.  I personally have made at least two
(15)    dozen current meter measurements at this location.
(16)    It's been many years since I did that, but it's shaped
(17)    something like this.
(18)              Let's just assume this is the low point in
(19)    the channel.  So that would be the maximum depth
(20)    somewhere in this area.  The mean depth would be
(21)    something considerably higher because of this panhandle
(22)    condition here.  So if you take the total
(23)    cross-sectional area and divide it by this width,
(24)    you're going to get a depth that is representative of
(25)    the entire cross-section.  Part of that cross-section
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 (1)    has nothing to do with navigability.
 (2)              Now, if you had something like a channel like
 (3)    that and you picked it by the red left bank -- excuse
 (4)    me, right bank.  If it was shaped like that, kind of
 (5)    like a parabola, then you would expect that the average
 (6)    depth might have some meaning if you're focusing on
 (7)    wide watercraft.
 (8)              And there's a general relation between
 (9)    maximum depth and average depth for a nice
(10)    parabolic-shaped channel.
(11)              Average depth is approximately two-thirds of
(12)    the maximum depth.  So in this general area, for the
(13)    rating for the gage, using the discharge from this
(14)    location and the gage height at the gage, in other
(15)    words, using the rating at the gage, I determined a
(16)    maximum depth at the riffle, which would be a little
(17)    above where these measurements are made, of about
(18)    3 feet for the Q90.  So that would be equivalent to
(19)    roughly 2 feet average depth.  This is a real rough
(20)    comparison.
(21)              Now, because of this panhandle shape, if I
(22)    was applying that to this cross-section, I would expect
(23)    a lesser depth than 2 feet for the average depth at
(24)    this particular location, where most of those low flow
(25)    measurements were made at this gage.
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 (1)      Q.    Thanks.
 (2)      A.    Let me add one thing.  This general, the
 (3)    concept there, applies anywhere on the river.  The
 (4)    effect of a nonparabolic shape, in other words, with a
 (5)    little panhandle and so forth, that is typical of many
 (6)    cross-sections.
 (7)      Q.    So, again, is that part of the reason why you
 (8)    used, at least in the upper Verde, multiple
 (9)    cross-sections as opposed to just using the Paulden or
(10)    the Clarkdale gage?
(11)      A.    Yes.  I felt it was -- well, I used what was
(12)    convenient, where current meter measurements had been
(13)    made, and then like I explained on the Forest Service,
(14)    you're basically overwhelmed with data with 108
(15)    cross-sections.  So I used what the Forest Service
(16)    selected for me as representative, and I did check
(17)    those, and it appeared representative to me.
(18)      Q.    Do you know if a boating channel, which
(19)    you're calling the maximum depth, is that something
(20)    that rivers have, that all rivers have, some rivers
(21)    have?  Is that a characteristic of rivers to have a
(22)    maximum depth, which you call the boating channel?
(23)      A.    Yeah, it varies how it's used, but generally
(24)    speaking, like the Mississippi River, for example, the
(25)    navigation channel is the part that has the maximum


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


(3) Pages 1084 - 1087







In the Matter of the Navigability of the Verde River 
04-009-NAV


Administrative Hearing, Volume 5
December 19, 2014


Page 1088


 (1)    depth.  It can be dredged to keep it a maximum depth.
 (2)    In the Mississippi, for example, there's -- a lot of it
 (3)    is braided, so you might have three or four channels.
 (4)              In the example I presented at the Santa Cruz
 (5)    hearing, I showed a plan view of the navigation channel
 (6)    for a piece of the Mississippi in a braided reach, and
 (7)    it showed clearly where the navigation channel was, and
 (8)    then it showed, I think, about three other channels
 (9)    that weren't navigable.
(10)              So the answer is, yes, the navigation is
(11)    associated with the thalweg.
(12)      Q.    So if I heard you correctly, you said that if
(13)    you look at navigation maps or something of that sort
(14)    for the Mississippi River, there will be an indication
(15)    on where the thalweg or the maximum channels are, and
(16)    that indicates where boats should pass through; is that
(17)    correct?
(18)      A.    Generally speaking, you're absolutely
(19)    correct.
(20)      Q.    And if we take -- if we compare that to the
(21)    Verde, in some ways are the boating guides for the
(22)    Verde similar to those maps that you would have on the
(23)    Mississippi, in that they tell you where your channel,
(24)    your maximum depth, might be and where you should boat?
(25)      A.    I own several of the -- or a few of the
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 (1)    boating guides, and I honestly haven't studied them
 (2)    well enough to answer that.  I have listened to the
 (3)    boaters at the hearing this week, and they all seem to
 (4)    be talking about the thalweg or the deepest point that
 (5)    they follow.
 (6)      Q.    If you could turn in your PowerPoint to
 (7)    Slide 88, please.
 (8)      A.    Let's see, where am I at there?
 (9)              Let me work my way down from there.  Let's
(10)    see, that's 84.  Okay.
(11)              That one?
(12)      Q.    Yes.  And this -- am I correct that this
(13)    slide compares depths today to depths you found when
(14)    you reviewed the federal land surveys?
(15)      A.    This is widths.
(16)      Q.    Excuse me, widths.
(17)      A.    These are the widths.  The widths for the
(18)    federal surveys are at or before statehood.  There was
(19)    a survey that had a couple of widths that was, I think,
(20)    1912 or right near statehood.
(21)      Q.    Now --
(22)      A.    But those represent the early -- the federal
(23)    surveys are basically prestatehood.  And then the other
(24)    group are from the USGS and the Sierra Club and Forest
(25)    Service, the colored ones.
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 (1)      Q.    Now, as widths increase on a river, is it
 (2)    generally a true statement that depths decrease?
 (3)      A.    The maximum depth -- as widths increase --
 (4)    well, for this reach -- let me kind of address that
 (5)    question to the upper reach, and which this represents.
 (6)              We're just about certain that the channel
 (7)    hasn't changed much in a long time.  So these widths
 (8)    represent, basically, the same channel configuration.
 (9)    And for that condition, as the widths increase, you
(10)    expect it's because of discharge increases, like in
(11)    this case the base discharge.  And there would be an
(12)    associated increase in depth, mean depth.
(13)              Now, if you're going to compute average
(14)    depth, you can get something real funny happen if you
(15)    have panhandles.  You can actually get a decreasing
(16)    average depth as discharge increases.
(17)      Q.    So just because the federal land surveys show
(18)    a wider channel does not mean that there was less
(19)    depth, because in your opinion there was more
(20)    discharge?
(21)      A.    I feel strongly that it supports the
(22)    hydrology Methods 1, 2 and 3.  I feel strongly that
(23)    these increased widths support my hydrologic analysis
(24)    that comes up with roughly 30 cfs more base flow in the
(25)    upper reach.
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 (1)      Q.    I would like to talk about the federal
 (2)    surveys you examined.  You mentioned that you knew one
 (3)    of them was during snowmelt or runoff conditions; is
 (4)    that correct?
 (5)      A.    Yes, for -- those are the surveys for the
 (6)    river itself, and down in the lower reach or the reach
 (7)    below the Clarkdale gage, and specifically down towards
 (8)    the mouth, there were a couple of surveys made in
 (9)    February, I believe.
(10)              On one of those surveys the surveyor clearly
(11)    noted that the Verde River was very low.
(12)      Q.    And what time period was that when he made
(13)    the note that it was very low?
(14)      A.    I believe that survey was in February or
(15)    March, or most of it might have been in February.
(16)              I can further answer that.  There were two
(17)    surveys where a depth of 5 feet was determined.  One of
(18)    those was in the winter period.  That appeared to be
(19)    affected by direct runoff from snowmelt, and possibly
(20)    both of those 5 foot depths, that were from different
(21)    surveys.  I assume that both of those had some direct
(22)    runoff in them, like I said yesterday.
(23)      Q.    Could you turn to page or Slide 70 in your
(24)    presentation, please.
(25)              It's 70, so a little further back, I believe.
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 (1)      A.    I'm sorry.  Okay.
 (2)      Q.    Is it true that this picture depicts how you
 (3)    added in flow to account for poststatehood and post-
 (4)    ordinary and natural conditions in the middle and lower
 (5)    Verde area?
 (6)      A.    Okay, these curves represent the natural
 (7)    runoff.
 (8)      Q.    And you got to this curve -- this is
 (9)    representative of your Method 2 that you used for the
(10)    middle and lower Verde; is that right?
(11)      A.    I used Methods 1, 2 and 3 for the upper
(12)    Verde.  I used the Bureau of Rec virgin flow and the
(13)    difference between that and the mean annual flow for
(14)    the entire period of record at the mouth for,
(15)    basically, the reach from the below Clarkdale gage to
(16)    the mouth.  So that showed 100 cfs difference.  So I
(17)    took the present conditions and added 100 to determine
(18)    the average annual for that reach.  And that's for both
(19)    the average and the median.
(20)              For the base I determined that independent of
(21)    the Bureau of Reclamation.  That's from USGS Report
(22)    HA-664 or 644.  I'm a little groggy this morning.  But,
(23)    anyway, it's the Anderson or the Freethey Anderson
(24)    report that I've been using for all rivers for base
(25)    flow for the Q90.  So I just simply added 100 to those.
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 (1)              And for the reach to the Clarkdale gage,
 (2)    which is here, 5040, I had about, roughly, a 30 cfs
 (3)    gain there.  And then I just prorated, kind of
 (4)    linearly, from that point to the Clarkdale gage.  So I
 (5)    had a, roughly, 70 cfs that I just almost linearly
 (6)    increased.  So I went from 30 to 100 total at the below
 (7)    Camp Verde gage.
 (8)              And you have to note what I say up at the
 (9)    tops here.  Graphs are smoothed in places, but show
(10)    sufficient detail to assess the navigability.
(11)              So I'm not paying careful attention to minute
(12)    detail here.  It's kind of like we're keeping it
(13)    simple, stupid.  Not reference to you.  That's what I
(14)    say to myself.
(15)              Let me add one thing here.  I will admit that
(16)    the median discharge I used down at the mouth is
(17)    probably high.  Now, the reason for that is I used the
(18)    pre-Bartlett Dam data to determine that median because
(19)    I had daily discharges to work with.  After Bartlett
(20)    was built, the records down at the mouth are adjusted
(21)    for storage and evapotranspiration, and it's basically
(22)    an adjustment to the annual values.
(23)              So I used a period that was known to be wet.
(24)    It's called a wet period.  What really determines the
(25)    wetness there, though, are a couple of real high years,
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 (1)    two or three real high years of runoff.  Many of the
 (2)    years are kind of normal.
 (3)              So I determined the median from what
 (4)    information I had, knowing full well that it might be a
 (5)    little high.  And the way my assessment worked,
 (6)    however, the median doesn't have a tremendous influence
 (7)    on my determination of navigability as such.  It's the
 (8)    Q90 and down in that range that's critical for the
 (9)    Verde River.
(10)      Q.    Just have a few more questions.
(11)              Have you ever seen a beaver dam below
(12)    Perkinsville?
(13)      A.    No.  I've seen beaver lodges below
(14)    Perkinsville.  I've seen one.
(15)      Q.    And was that in the bank of the river?
(16)      A.    Yes.
(17)      Q.    Did it affect navigability of the river?
(18)      A.    No.
(19)      Q.    You're familiar with Mr. Burtell's report; is
(20)    that right?
(21)      A.    I've read Mr. Burtell's report, yes.
(22)      Q.    Instead of using consumptive use of plants,
(23)    he uses irrigation data and then determines how much of
(24)    that water would flow back into the river; is that your
(25)    understanding?
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 (1)      A.    That's -- I guess that's generally my
 (2)    understanding, yes.
 (3)      Q.    Do you have any issues with the method he
 (4)    used?
 (5)      A.    Yes.  I'm not really prepared to talk about
 (6)    details as such.
 (7)              There's one general issue I have with it.
 (8)    Like I said earlier, 25 foot of my property was an
 (9)    easement for the biggest ditch in the Verde Valley, the
(10)    Woods Ditch or it's called the Verde Ditch.  That's one
(11)    of the ditches Mr. Burtell used.
(12)              The Diamond S Ditch, I'm very familiar with
(13)    that.  A good friend of mine lives near the end of it,
(14)    Dr. Tinlin, and I've been along that ditch.  I've seen
(15)    the automatic gates there presently used.
(16)              And the Eureka and the other little one up
(17)    above, I've seen those, but I haven't been over them
(18)    like I have the two largest ditches.
(19)              But in general, what's happened there is the
(20)    irrigation practices on the two big ditches has
(21)    changed, because the area has become urbanized and
(22)    farmland has been subdivided, typically in acre or
(23)    half-acre lots.  Each of those lots has its irrigation.
(24)              So back in the old days, where the farmers
(25)    were irrigating, there was just a few farmers on the
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 (1)    ditches and they were irrigating large areas.  And the
 (2)    irrigation practices were kind of like this:  If you
 (3)    were down towards the end of the Verde Ditch, for
 (4)    example, there often wasn't enough water in the ditch
 (5)    to direct onto your fields and make it all the way to
 (6)    the end of the field before it infiltrated.  So they
 (7)    had storage ponds where they recharge up the storage
 (8)    ponds and then open the gate on those, and they had
 (9)    enough discharge to irrigate entire fields to get water
(10)    down to the end.
(11)              And so there was practices that were
(12)    different and there were far fewer headgates and so
(13)    forth.  And that was basically true on both of those
(14)    ditches.
(15)              So when you use a modern situation, you're
(16)    dealing with a whole bunch of irrigators, and these
(17)    amateurs often irrigate far more than they should and
(18)    they're irrigating all the time.
(19)              So there's that fundamental difference of how
(20)    water is extracted from the ditch that would affect
(21)    what Mr. Burtell did.  So if he's implying that his
(22)    method can be used in the early days, I have a problem
(23)    that, and he didn't adequately explain his way out of
(24)    that situation.  So that's one fundamental problem I
(25)    had with it.
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 (1)      Q.    I'm going to read a part from Mr. Burtell's
 (2)    report.  It's Exhibit X009, and I believe this has to
 (3)    do with what you were just talking about, and it's
 (4)    Paragraph 77 on Page 18 of his report.
 (5)              "Recent measurements by Ross do, however,
 (6)    provide an estimate of the percentage of irrigation
 (7)    diversions in the Verde Valley that return to the
 (8)    river.  Between October 2008 and May 2010, Ross
 (9)    measured the quantity of surface flow diverted into and
(10)    directly returned to the Verde River along four
(11)    ditches - Diamond S, Eureka, Okay, and Verde.  He found
(12)    that, on average, approximately 43 percent of the water
(13)    diverted was directly returned to the river.  The
(14)    remaining 57 percent was either consumptively used or
(15)    seeped back to the river via the subsurface.  For the
(16)    purposes of flow reconstruction I assumed that, between
(17)    1910 and 1940, 57 percent of the water diverted from
(18)    the Verde River and its tributaries for irrigation was
(19)    depleted from the river and needs to be added back to
(20)    the river above the gages.  A summary of Ross'
(21)    diversion and [flow data --] return flow data is
(22)    provided in Attachment F."
(23)              Is that related to what you just talked
(24)    about?
(25)      A.    Yes, it is.  There's other factors in there
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 (1)    too, but you have to overcome that fundamental problem
 (2)    I just described to argue that that method is valid.
 (3)    Conditions in -- you know, at statehood were far
 (4)    different than they are now.
 (5)      Q.    So if I understand you correctly, Ross's
 (6)    report says that 43 percent of the water diverted would
 (7)    have returned to the river, and that was done in a
 (8)    study from 2008 to 2010.  You're saying that irrigation
 (9)    practices have changed?
(10)      A.    Definitely.
(11)      Q.    And that less water would have returned to
(12)    the river than 43 percent?
(13)      A.    I don't know.  It would be different, though.
(14)    There's other factors there I'll mention briefly.
(15)              Sandy Owen-Joyce wrote a hydrology report of
(16)    the Camp Verde area back, I think it was, Bulletin
(17)    No. 3, Arizona Water Commission Bulletin No. 3 or 2,
(18)    something like that.  I was her supervisor at the time
(19)    when she did that report.  She knows what she's doing,
(20)    and she described the groundwater/surface water
(21)    conditions there and the ditches.
(22)              And there's some fundamental things that are
(23)    overlooked in what Burtell is doing.  One of them is
(24)    there is artesian seepage coming up underneath that
(25)    river.  I don't recall Burtell mentioning that at all,
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 (1)    but there's a groundwater/surface water connection
 (2)    there, that seem to have been overlooked, that would
 (3)    influence his results.  At least it appears to me it
 (4)    would.
 (5)              He does mention a delayed return to the river
 (6)    through irrigation and seepage, where water would come
 (7)    back to the river eventually, but that's as close as I
 (8)    saw about this full description of the hydrology of the
 (9)    system.
(10)                   COMMISSIONER ALLEN: Mr. Hjalmarson,


(11)    question.
(12)                   Would you not conclude, because of the
(13)    development and the transition from farming, basically,
(14)    to housing, that there is less land that currently is
(15)    being cultivated?
(16)                   THE WITNESS: No, not at all.  I think
(17)    there's a strong correlation that it's roughly the
(18)    same; but people that own acres of land don't know how
(19)    to irrigate, and the diversions aren't monitored there,
(20)    generally speaking.
(21)                   On the Verde Ditch you can irrigate
(22)    whenever you want, and some people take advantage of
(23)    that.  They'll irrigate pecans every five days or so.
(24)    They literally drown their pecans, and they don't grow
(25)    right.  I can show you orchards, small orchards, that
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 (1)    are like that.
 (2)                   So they tend to overirrigate.  And as I
 (3)    explained yesterday, my estimate of the Q90 at the
 (4)    Clarkdale gage is a little less than what you see on
 (5)    the flow duration curves that I displayed, and the
 (6)    reason I didn't adjust that is because of this mounding
 (7)    effect of the groundwater by overirrigating that's in
 (8)    the USGS records, the current records, poststatehood
 (9)    records.  And that mounding water eventually returns to
(10)    the river.
(11)                   So the factors have changed, but I can't
(12)    say that the losses to evapotranspiration have changed.
(13)    I don't think they've changed very much.
(14)                   COMMISSIONER ALLEN: Okay.  Thank you.


(15)    BY MR. SLADE: 
(16)      Q.    You mentioned a little bit about artesian
(17)    wells, and yesterday you talked about cienegas.  Would
(18)    you agree with Jon Fuller, in his testimony, when he
(19)    stated he believed the marshes that were described in
(20)    the Verde Valley were outside of where the main channel
(21)    would have been?
(22)      A.    Yes, I agree with that.
(23)      Q.    Do you agree that at the time of statehood,
(24)    there would have been a main channel going through the
(25)    Verde Valley?
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 (1)      A.    Yes.
 (2)      Q.    Could you turn to Slide 75, please?
 (3)              I might have missed this yesterday, but which
 (4)    segment is this slide talking about?
 (5)      A.    This is the upper reach above the Clarkdale
 (6)    gage.
 (7)      Q.    So this would be characterized as ASLD
 (8)    Segment 1?
 (9)      A.    I guess approximately that, yeah.
(10)      Q.    And this shows that 61 percent of the river
(11)    above Clarkdale is, I believe what you called, a
(12)    meandering character, which is C on here?
(13)      A.    Yes.  All four of those classes there are for
(14)    a meandering river.
(15)      Q.    And do you have any opinion on what different
(16)    segments of the river, as you move downstream of the
(17)    Clarkdale area, might have looked like when comparing
(18)    it to this chart?
(19)      A.    Well, I think you would have to go to the
(20)    percentages that I have up at the top of that graph.
(21)    Those are percentages from the Forest Service report,
(22)    and I just simply inserted them on this Forest Service
(23)    figure.
(24)              Generally speaking, you're going to get quite
(25)    a variation.  You might have Condition B and then --
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 (1)    for a little, and then, you know, a mile downstream you
 (2)    might have Condition F, and it might go back to C and
 (3)    E.  It would be a mixture of those.
 (4)      Q.    Could you turn to Slide 90, please?
 (5)              And we moved past this slide yesterday pretty
 (6)    quickly.  I think this is an important slide, so I
 (7)    wanted to have you read, if you could, your median
 (8)    depths that you calculated for each cross-section that
 (9)    you used; and if you could read the mile or the
(10)    location and how it corresponds to the median depth.
(11)      A.    You mean how I computed each one of those?
(12)      Q.    No, just, for example, Mile 3.3, 2.4 feet.
(13)      A.    Yes, that's the median depth I got, yes, at
(14)    that location.
(15)      Q.    And SRP you got 2.6 feet there?
(16)      A.    Yes.
(17)      Q.    And at Mile 6.8 you got 3.9 feet?
(18)      A.    Yes.
(19)      Q.    And at Paulden you got 2.4 feet?
(20)      A.    Yes.
(21)      Q.    And at Mile 16 you had 3.3 feet?
(22)      A.    Yes.
(23)      Q.    And at Bear Siding you had 3.1 feet?
(24)      A.    Yes.
(25)      Q.    At Mile 23.3 you had 4.2 feet?
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 (1)      A.    Yes.
 (2)      Q.    And Perkinsville you had 2.5 feet?
 (3)      A.    Yes.
 (4)      Q.    And at Mile 25 you had 1.9 feet?
 (5)      A.    Yes.
 (6)      Q.    And at Mile 32.2 you had 3.0 feet?
 (7)      A.    Yes.
 (8)      Q.    And as we already talked about, at Clarkdale
 (9)    you had 3.1 feet?
(10)      A.    Yes.
(11)      Q.    If you could turn to Slide 115, please?
(12)      A.    115?
(13)      Q.    115.
(14)              I believe it was the Chairman that asked
(15)    about the John Day River, so I wanted to come back to
(16)    this slide.
(17)              Can you explain this again?  I'm not sure I
(18)    understood exactly what you were talking about.
(19)      A.    The two black curves are for the John Day
(20)    River at two of the gaging stations on the river.  So
(21)    the dashed one and the solid one, the black lines, are
(22)    for the John Day.
(23)              The dotted red one represents the lower Verde
(24)    River, and the green one represents the middle.  So I
(25)    think that's at the -- the red I think is at the mouth,
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 (1)    if I'm not mistaken, and the green one is at the below
 (2)    Camp Verde gage, I believe.
 (3)              There's two dots on there.  One is the median
 (4)    for the lower Gila and the Q90 for the lower Gila that
 (5)    I did many years ago.
 (6)      Q.    And I believe it was Mr. Hood, when he was
 (7)    examining Mr. Fuller, that talked about February and
 (8)    March as big runoff periods, and that would be depicted
 (9)    on this chart as the -- where the black line moves up
(10)    pretty high?
(11)      A.    Well, that would be for the John Day.  On the
(12)    red, the winter months or, let's say, periods of storms
(13)    would generally be up in this area here, you know, the
(14)    Q20 and above, that kind of area.
(15)              Judging from the shape of these curves, you
(16)    have base flow going, roughly, 70, 80 percent of the
(17)    year.  And so the direct runoff, a lot of the February
(18)    runoff would be reflected in the, let's say, the Q10,
(19)    the Q5; 5 percent of the time it's equal or above that
(20)    amount.
(21)      Q.    And were you here when Mr. Hood had
(22)    Mr. Fuller remove any accounts that occurred during
(23)    February and March because he believes they're not
(24)    reflective of the time when the river is ordinarily
(25)    navigated?  Were you here for that?
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 (1)      A.    Well, that's a grossly naive depiction of the
 (2)    actual runoff variability of the Verde River when you
 (3)    say something like that.
 (4)      Q.    But you were here for that?
 (5)      A.    I heard something like that, yes.
 (6)      Q.    And you were here when Mr. Hood, instead,
 (7)    said that let's count the other months when it was more
 (8)    of a base flow; is that right?
 (9)      A.    I heard something to that effect, yes.
(10)      Q.    And the base flow of the Verde, is that
(11)    larger or smaller than the base flow of the John Day
(12)    River?
(13)      A.    Well, these graphs show at the lower reach
(14)    down near the mouth approximately, oh, 37 percent of
(15)    the time the Verde is equal to or greater than the John
(16)    Day; and the upper part, roughly 20 percent of the time
(17)    it's greater, equal to or greater than the John Day.
(18)                   MR. SLADE: Mr. Chairman, those are all
(19)    the questions I have.  Thank you.
(20)                   CHAIRMAN NOBLE: Thank you, Mr. Slade.


(21)                   Is there anyone else who wishes to
(22)    question Mr. Hjalmarson?
(23)                   MR. HOOD: Yes, Mr. Chairman.  I think
(24)    I'm up first on our side, although I think it's
(25)    Mr. Helm's turn, if he has any questions.
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 (1)                   MR. HELM: I don't have any at this
 (2)    point.
 (3)                   CHAIRMAN NOBLE: Let's go ahead and take


 (4)    a break now for 15 minutes.  That puts us back in here
 (5)    at 10:05.
 (6)                   (A recess was taken from 10:00 a.m. to
 (7)    10:06 a.m.)
 (8)                   CHAIRMAN NOBLE: Mr. Hood,
 (9)    Mr. Hjalmarson, are we ready to proceed?
(10)                   Please show the presence of the three
(11)    Commissioners and Mr. Hood.
(12)                   MR. HOOD: Thank you, Mr. Chairman.
(13)    Good morning to the Commission.  Sean Hood, again, on
(14)    behalf of Freeport Minerals Corporation.  With us
(15)    today, again, is the client representative, Shilpa
(16)    Hunter-Patel, senior water counsel for Freeport, and,
(17)    of course, Mr. Burtell is with us again, and he'll be
(18)    testifying, it looks like, in February.  Good morning.
(19)                   CHAIRMAN NOBLE: Maybe.
(20)                   MR. HOOD: Yeah, maybe.  We'll see.  We
(21)    may push into April, the way we're going.
(22)   
(23)                      CROSS-EXAMINATION
(24)    BY MR. HOOD: 
(25)      Q.    Good morning, Mr. Hjalmarson.
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 (1)      A.    Good morning, again.
 (2)      Q.    There's a lot of materials here.  You've done
 (3)    a lot of work; is that fair to say?
 (4)      A.    That's fair to say.
 (5)      Q.    Okay.  So I'm going to try and streamline it,
 (6)    but it is going to be a lot of page-by-page questions
 (7)    as things arise.  I'm going to probably have a little
 (8)    more organization at the beginning and then sort of
 (9)    page through.  Okay?
(10)      A.    That's fine.
(11)      Q.    If you have any questions about what I'm
(12)    asking or what method I'm talking about, please just
(13)    let me know.  And we'll get on the same page, okay?
(14)      A.    Okay.
(15)      Q.    Could you go to -- oh, do you have the
(16)    ability to pull up your report as well as the
(17)    PowerPoint?
(18)      A.    I can.  I'm a little slow at using this.  It
(19)    would take a while, but I do have the reports in this
(20)    computer.
(21)      Q.    Okay.  We'll start on the PowerPoint, and if
(22)    we need to bounce around, we'll see how it goes.  We'll
(23)    struggle through together.  How does that sound?
(24)      A.    Okay.
(25)      Q.    Thank you, Mr. Hjalmarson.
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 (1)                   MR. SLADE: I also have a book that I
 (2)    can give him, if it makes it easier, with his report.
 (3)                   MR. HOOD: Thank you.  We'll see how it
 (4)    goes.  Thank you, Mr. Slade.
 (5)    BY MR. HOOD: 
 (6)      Q.    Mr. Hjalmarson, could you go to page Slide 51
 (7)    of your PowerPoint?
 (8)              You're there.  This is the first slide
 (9)    dealing with your Method 1, which is you calculated
(10)    irrigated acreage, you multiplied it by the consumptive
(11)    use, and then you calculated what the reduction in base
(12)    flow would have been.
(13)              Is that a general summary?
(14)      A.    That's a general summary.
(15)      Q.    Okay.  First question for you,
(16)    Mr. Hjalmarson, you spoke about this yesterday, this
(17)    3.15 acre-feet per year, which is your consumptive use
(18)    factor.  You described this being a relatively new
(19)    number from ADWR and I think another agency.  Can you
(20)    describe that?
(21)      A.    That's a number that's been agreed upon
(22)    recently based on recent studies, and the USGS also
(23)    uses that number, ADWR does; and it's a number that
(24)    they consider more accurate than what the numbers that
(25)    were used in the past.
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 (1)      Q.    What numbers were used in the past,
 (2)    Mr. Hjalmarson?
 (3)      A.    Oh, there was one in the high 2's, 2.9
 (4)    something, or something like that.  I honestly don't
 (5)    remember exactly, but they were a little different.
 (6)                   COMMISSIONER ALLEN: May I ask a
 (7)    question at this point?
 (8)                   MR. HOOD: Please, Commissioner Allen.
 (9)                   COMMISSIONER ALLEN: The 3.15 is
(10)    reflective of what type of crop?
(11)                   THE WITNESS: That's an average, and it
(12)    is related to the Verde River.
(13)                   COMMISSIONER ALLEN: Okay, so it's
(14)    specific with regard to -- is it the upper Verde or the
(15)    entire Verde?
(16)                   THE WITNESS: It's used for the entire
(17)    Verde.
(18)                   COMMISSIONER ALLEN: Okay.  Thank you


(19)    very much.
(20)    BY MR. HOOD: 
(21)      Q.    Can you give us -- I didn't see it in here,
(22)    but it might be in one of your appendices or one of
(23)    your reports.  Can you give us the citation to the
(24)    reference for this 3.15 acre-feet per year?
(25)      A.    It is in my report.
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 (1)      Q.    Could you find it for us, please?
 (2)      A.    It was Don Pool, the modeling report.
 (3)      Q.    So this -- while you're looking, let me ask a
 (4)    follow-up or clarifying question.
 (5)              Is it then your testimony that the
 (6)    3.15 acre-feet per year comes from the Pool and others
 (7)    2011 USGS modeling report?
 (8)      A.    Yes, it comes from that one and -- but they
 (9)    used -- they're basically using what ADWR came up with,
(10)    and I understand they worked it out in consultation
(11)    with the USGS.
(12)                   MR. HOOD: May I approach, Mr. Chairman?
(13)                   CHAIRMAN NOBLE: Yes.  And I think we'll


(14)    just show on the record a continuing permission to
(15)    nonintimidational approaches to the witness.
(16)                   MR. HOOD: I will take sort of sidesteps
(17)    on my way over instead of a direct charge.
(18)                   Thank you, Mr. Chairman.
(19)    BY MR. HOOD: 
(20)      Q.    Mr. Hjalmarson, what I'm handing you is
(21)    Freeport 32.  If it has an X00 number assigned to it, I
(22)    don't know what that is yet.  I don't think it's on the
(23)    website.  This was submitted more recently than our
(24)    last X0 designation.
(25)                   MR. HOOD: Mr. Mehnert, do we have one
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 (1)    yet?
 (2)                   No.
 (3)    BY MR. HOOD: 
 (4)      Q.    So this is, at any rate, Freeport 32.  It
 (5)    will be identified on the index that we use in our
 (6)    briefing as Freeport 32.
 (7)              And, Mr. Hjalmarson, is this the Pool and
 (8)    others report that you were referring to?
 (9)      A.    It appears to be, yes.
(10)      Q.    Okay.  So I leave it to you, Mr. Hjalmarson,
(11)    as to whether it's better for you to plow through your
(12)    report to try and find the page citation and then get
(13)    us there in Freeport 32, or just simply refer to
(14)    Freeport 32.
(15)      A.    Well, let's see, I'm going to have to go --
(16)    let me go back to my reference to make absolutely sure
(17)    that's the one.
(18)              Okay, the reference to that report is on
(19)    Page 21 of my main report.  And I say Page 37.
(20)                   MS. HERNBRODE: Mr. Hood, for reference,
(21)    that has been assigned a number.  It's X037, I believe.
(22)                   MR. HOOD: Mr. Hjalmarson's report?
(23)                   MS. HERNBRODE: No, the Regional
(24)    Groundwater thing, sorry.
(25)                   DIRECTOR MEHNERT: She's right, and then
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 (1)    your number is your tab.
 (2)                   MR. HOOD: Correct.
 (3)                   So for the record, Freeport 32 is X037.
 (4)                   DIRECTOR MEHNERT: Correct.
 (5)                   MR. HOOD: Thank you.
 (6)                   THE WITNESS: In the lower left-hand
 (7)    corner of Page 37 is the reference to the 3.15.
 (8)                   Do you want me to read it?
 (9)    BY MR. HOOD: 
(10)      Q.    Let me get there first.  We're on Page 37?
(11)      A.    On the lower left-hand, the last paragraph on
(12)    the page.
(13)      Q.    Okay.  Yeah, please read it.
(14)      A.    Let me just read that line.
(15)              "The data sets include --"
(16)      Q.    Let me make sure I'm in the right place.
(17)    We're on Page 37, the lower left-hand portion?
(18)      A.    Oh, did I say left?
(19)      Q.    I thought so.
(20)      A.    Okay.
(21)      Q.    I see it.  It's on the lower right-hand side.
(22)      A.    That's right.
(23)      Q.    Okay.  Please continue, and we just have to
(24)    talk and read fairly slowly for the court reporter.
(25)      A.    Okay, I'll just read that sentence there.
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 (1)              "The data sets include only the locations of
 (2)    agricultural fields, but no information for crop type,
 (3)    applied irrigation, or period of irrigation.
 (4)    Consequently, the fields were assigned a weighted
 (5)    irrigation factor of 3.15 acre-feet per year."
 (6)              Does that satisfy you?
 (7)      Q.    Yeah.  The citation there is to Arizona
 (8)    Department of Water Resources, 2000?
 (9)      A.    That's right, and this is the USGS report,
(10)    and there's the connection.
(11)      Q.    Thank you, Mr. Hjalmarson.
(12)              Please flip to -- well, so for the area
(13)    upstream of the Verde above the headwaters, you
(14)    determined that there were slightly over 8,000 acres in
(15)    cultivation; is that accurate?
(16)      A.    The area above the headwaters is the Bill
(17)    Williams watershed.
(18)      Q.    Is that where you determined there were over
(19)    8,000 acres in cultivation?
(20)      A.    No, I'm studying the Verde River.  Above the
(21)    headwaters is the Bill Williams watershed.  It's a
(22)    different watershed.  Ask the question correctly.
(23)      Q.    So the portion above Paulden is where you
(24)    determined there were over 8,000 acres in cultivation?
(25)      A.    That's correct.
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 (1)      Q.    And you did that by examining land survey
 (2)    plats and field notes from the government Land Office;
 (3)    is that correct?
 (4)      A.    That was my primary method.  On the Big Chino
 (5)    I used other information too.
 (6)      Q.    Let's stick with the plats at first, and let
 (7)    me ask a general question.  If it turns out that
 (8)    that -- and I think the total figure, and you can check
 (9)    me on Slide 57 -- oh, that's from your report, so let's
(10)    not do that.
(11)              But the total figure that you determined for
(12)    that portion of the Verde above Paulden was 8,095
(13)    cultivated acres; is that right?
(14)      A.    Sounds about right, yes.
(15)      Q.    Okay.  Just as a matter of mathematics, if
(16)    that number is overstated, then the impacts that you
(17)    calculated to the base flow are also overstated, true?
(18)      A.    It would depend on the degree, but yes.
(19)      Q.    I'm not asking matter of degree.  I'm just
(20)    saying if those numbers are overstated, so are the
(21)    resulting impacts that you calculated, correct?
(22)      A.    Yes.
(23)      Q.    Let's take a look.  You talked a little bit
(24)    yesterday, Mr. Hjalmarson, about dryland farming; is
(25)    that right?
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 (1)      A.    Yes.
 (2)      Q.    Did you make any efforts to determine what
 (3)    portions of the cultivated acreage above Paulden were
 (4)    dryland farming?
 (5)      A.    Yes, I did, and it is discussed in the
 (6)    report.
 (7)      Q.    Can you point us to that section?
 (8)      A.    Okay, the first reference I come to doesn't
 (9)    specifically say dryland farming; but in the Williamson
(10)    Valley Wash, on Page 6 of Appendix D, I make reference
(11)    to a marshy area and a cienega, and this is the typical
(12)    type of area where you would have dryland farming.  And
(13)    I say I excluded it.  The surveyors excluded it too.
(14)      Q.    So when you were in the process of examining
(15)    the plats, if you determined that cultivated acres were
(16)    potentially associated with a marshy cienega, you did
(17)    not use those in your 8,095 cultivated acres?
(18)      A.    Yes, that was not included in the 8,000
(19)    number.  I just showed you one example.  I clearly
(20)    discuss that for Del Rio Springs, where I eliminated, I
(21)    don't know, approximately half of it or a significant
(22)    part of it.
(23)              And then on the Big Chino, the Big Chino was
(24)    a real dicey area, but, yeah, I did the same thing in
(25)    Big Chino.
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 (1)      Q.    And looking at Page 6 of Appendix D, are you
 (2)    referring to the survey November 7 through 13, 1871?
 (3)      A.    The survey of November 7 through 13, 1871,
 (4)    for township 16 north, range 4 west.
 (5)      Q.    And can you tell us -- I don't have a
 (6)    cross-reference here to your PowerPoint.  I'm not sure
 (7)    that that plat is depicted.  Do you recall?
 (8)      A.    No, it's not.  I just gave one example.
 (9)      Q.    So is this something you can readily pull up
(10)    so people can see this plat?
(11)      A.    If I do, do you want me to go back to the
(12)    PowerPoint then?  Is that what you're going to do to me
(13)    here?
(14)      Q.    Potentially.  If it's going to be a
(15)    problem --
(16)      A.    That's going to be a problem with me.  I told
(17)    you at the start this will be a little difficult for
(18)    me, you know, to play ping-pong with all this stuff.
(19)    So if you can stay with one, I would be more than happy
(20)    to discuss this with you.
(21)      Q.    If you had one report, it would be a lot
(22)    easier to stay with one.  You've got about seven
(23)    documents, Mr. Hjalmarson.
(24)      A.    That's the point.
(25)      Q.    I'm trying to cover the materials that you
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 (1)    presented, sir, and I think that's fair, so...
 (2)      A.    I'm aware of that; but if you want to take,
 (3)    you know, discussion in a couple of days -- you know,
 (4)    in a couple of months, we can do that.  It just doesn't
 (5)    make sense to me to bounce me around like that.
 (6)      Q.    Well, let me ask you, referring to Page 6 of
 (7)    Appendix D, which is in the fourth or fifth document
 (8)    you presented in this case, can you describe verbally
 (9)    then, so that we have a record, sir, which of the lands
(10)    depicted on that survey plat you excluded from your
(11)    8,000-some-odd cultivated acres above Paulden?
(12)      A.    I basically excluded the round marsh area,
(13)    the 200-foot diameter area, that the surveyors clearly
(14)    marked as a marsh.
(15)      Q.    And so you've got some green numbers
(16)    associated with cultivated acreage; is that correct?
(17)      A.    Yes.
(18)      Q.    Can you tell us which of those numbers you
(19)    excluded from your analysis, or did you just simply not
(20)    put a number on the marshy area?
(21)      A.    I simply did not put a number on it, is the
(22)    best answer; and the numbers I used are shown.
(23)      Q.    The green numbers that are depicted on Page 6
(24)    of Appendix D, those are included in your
(25)    8,000-some-odd cultivated acres above Paulden, correct?
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 (1)      A.    Yes.
 (2)      Q.    Okay.  Did you do anything, Mr. Hjalmarson,
 (3)    to evaluate what cultivated acres depicted on the GLO
 (4)    plats were dryland farming associated with just normal
 (5)    rainwater irrigation as opposed to a marshy cienega
 (6)    condition?
 (7)      A.    I evaluated the surveyors' notes, as they
 (8)    identified these acres of cultivated land, and I did
 (9)    use that.  As I explained yesterday -- and I know what
(10)    you're leading up to here, and it entered my mind too,
(11)    that I might be including some.  It's possible I am
(12)    including some dryland there.  I was doing my best to
(13)    avoid it, however, and using what information I had.
(14)              When I used the 5 cfs channel loss, that I
(15)    didn't need to use, as I explained earlier, that I have
(16)    experience in losses of average flow to channels and so
(17)    forth, I had this in mind a little bit.  If I missed
(18)    some, then I'm covering it with roughly the
(19)    1,000 acre-feet represented by the 5 cfs.
(20)      Q.    Going back to my question, I think the answer
(21)    that I got out of that is, no, you did not exclude any
(22)    cultivated acreage above Paulden that was dryland
(23)    farming not associated with a marsh or cienega,
(24)    correct?
(25)      A.    Basically, yes.  Basically, yes.  But the
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 (1)    numbers I used are the green numbers.
 (2)      Q.    And so any lands that have a green number on
 (3)    them, if those happen to be dryland farming, your
 (4)    number's overstated, true?
 (5)      A.    Yes, it could be, at that time, yes.
 (6)      Q.    This is Freeport 11, and this is -- I don't
 (7)    think I have an XO for that, is what my notes suggest,
 (8)    unless George corrects me.
 (9)                   COMMISSIONER ALLEN: Do you have copies


(10)    of that for us?
(11)                   MR. HOOD: It's in the record, and I
(12)    don't have extra copies.
(13)    BY MR. HOOD: 
(14)      Q.    Mr. Hjalmarson, this is "The Resources of
(15)    Arizona, A Manual of Reliable Information Concerning
(16)    the Territory."
(17)              Do you see that?
(18)      A.    Yes.
(19)      Q.    Okay.  And it's dated 1881; is that right?
(20)      A.    That's right.
(21)      Q.    Okay.  Turn to Page 85 of that document, if
(22)    you would.  And there's a heading for Yavapai County.
(23)              Do you see that?
(24)      A.    Okay.
(25)      Q.    And it reads "The principal body of farming
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 (1)    land in this county is found along the valley of the
 (2)    Verde.  This valley averages from a few hundred yards
 (3)    to a half a mile in width.  The soil is a rich loam,
 (4)    and in places a black mold of greater fertility.  The
 (5)    river bottom is settled its entire length, where it is
 (6)    not confined to canyons.  There's plenty of water for
 (7)    irrigation, and good crops are raised in the driest
 (8)    season.  Corn, wheat, and barley are the principal
 (9)    productions.  Although but little attention has been
(10)    paid to fruit, it has been demonstrated that fine
(11)    grapes and peaches can be grown in this valley.
(12)    Outside of the Verde the farming lands of Yavapai are
(13)    confined to small valleys situated from four to six
(14)    thousand feet above sea level.  Among the most
(15)    important of these valleys are Williamson, Chino,
(16)    People's, Agua Fria, Skull, Kirkland, and Walnut Grove.
(17)    Their soil is generally a rich mold, formed by the
(18)    detritus from the surrounding hills.  There is no water
(19)    for irrigation in most of them, and farmers depend
(20)    entirely on rain for the raising of a crop."
(21)              Did I read that correctly Mr. Hjalmarson?
(22)      A.    Yes.
(23)      Q.    I understand that this is X037, and it's
(24)    Freeport 11 is the tab within X037.
(25)                   MR. HOOD: Thank you, Ms. Hernbrode, for
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 (1)    that.
 (2)    BY MR. HOOD: 
 (3)      Q.    I'm going to approach now with Freeport 10,
 (4)    which is also part of X037, and this is from the
 (5)    Department of the Interior Census Office; is that
 (6)    right, Mr. Hjalmarson?
 (7)      A.    Yes.
 (8)      Q.    And it's a report on "Agriculture By
 (9)    Irrigation."  Is that right?
(10)      A.    That's right.
(11)      Q.    And if we turn, let's start on Page 81, and
(12)    there's -- towards the bottom there there's a section
(13)    dealing with Yavapai County; Do you see that?
(14)      A.    Yes.
(15)      Q.    Do you see there's a sentence about
(16)    two-thirds of the way down that paragraph that begins
(17)    "Along the line"?
(18)      A.    Yes.
(19)      Q.    And it says "Along the line of the Atlantic
(20)    and Pacific railroad, which crosses the county from
(21)    east to west, at an elevation from 5,000 to 7,000 feet,
(22)    some crops, especially for forage, are raised without
(23)    irrigation."
(24)              Do you see that?
(25)      A.    Yes.
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 (1)                   COMMISSIONER ALLEN: Mr. Hood, where


 (2)    that railroad crosses is primarily in the Seligman
 (3)    area, substantially above, at a higher elevation, than
 (4)    the valley of the Verde; is that correct?
 (5)                   MR. HOOD: I haven't raised my right
 (6)    hand.  I think you're correct about that, Commissioner
 (7)    Allen.  And certainly Mr. Hjalmarson, I'm sure, is
 (8)    aware of that fact, and as will be Mr. Burtell.  It's
 (9)    simply to illustrate that there was dryland farming
(10)    occurring in the region.
(11)    BY MR. HOOD: 
(12)      Q.    Let's take a look, Mr. Hjalmarson, at your
(13)    Appendix C, and we're looking at Page 3.  Let me know
(14)    when you're there, sir.
(15)      A.    Okay.
(16)      Q.    And the text there from the Arizona Miner
(17)    (Fort Whipple, Arizona) 1864 to '68, July 20, 1864, is
(18)    in regards to some agriculture that was being engaged
(19)    in by a Mr. R.E. Farrington; is that accurate?
(20)      A.    That's accurate.
(21)      Q.    Okay.  And it describes that Mr. Farrington
(22)    has about one acre planted with cabbage, melons,
(23)    et cetera, which he is supplying with water by means of
(24)    a pump.
(25)              Do you see that?
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 (1)      A.    Yes.
 (2)      Q.    And that's a pump from Granite Creek; is that
 (3)    right?
 (4)      A.    That's what it says.
 (5)      Q.    And he also has five or six acres of corn, is
 (6)    that what it says?
 (7)      A.    That's right.
 (8)      Q.    And this report states that he is
 (9)    irrigating -- or he's cultivating those five or six
(10)    acres without irrigation; is that right?
(11)      A.    Yes.
(12)      Q.    Let's stay in Appendix C and go to Page 9.
(13)    And we have a Census Report, the second figure.
(14)              Do you see that?
(15)      A.    Page 9?
(16)      Q.    Correct, of Appendix C.
(17)      A.    Okay.
(18)      Q.    And this is -- it says "Census Report.  A
(19)    Bulletin of the Twelfth Census on the Agriculture of
(20)    Arizona contains much matter of interest pertaining to
(21)    irrigation."
(22)              Do you see that?
(23)      A.    Yes.
(24)      Q.    Okay.  And it lists several counties and
(25)    ditches, miles in length, construction, acres under
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 (1)    ditches, acres irrigated in 1899, and average acres
 (2)    irrigated per mile of canal.
 (3)              Are those the columns?
 (4)      A.    Yes.
 (5)      Q.    And for Yavapai County, this census reports
 (6)    that there, in 1899, were 8,730 acres being irrigated
 (7)    throughout the county; is that right?  That's what it
 (8)    says?
 (9)      A.    Well, let's see.  In the Acres Under Ditches
(10)    there's 22,778 acres.  And then in the next column, is
(11)    that the one you're asking about?
(12)      Q.    Yeah, my question, Mr. Hjalmarson, is about
(13)    the column that is headed Acres irrigated in 1899.  And
(14)    it says 8,730 acres, does it not?
(15)      A.    Yes, it does.
(16)      Q.    Okay.  And you would agree that if that
(17)    figure is accurate, there's no way that 8,000 of those
(18)    8,700 were all above Paulden, correct?
(19)      A.    Assuming, as you say, if those figures are
(20)    accurate, yes.
(21)      Q.    Because we all know that there was more
(22)    irrigation occurring in the Verde Valley at that time
(23)    than the 700 that would be left over, notwithstanding
(24)    the rest of the county; isn't that right?
(25)      A.    It seems to be.


Page 1125


 (1)      Q.    Let's go to -- you would agree,
 (2)    Mr. Hjalmarson, that one explanation for that
 (3)    discrepancy in figures would be that a lot of the
 (4)    acreage that you identified above Paulden does not fit
 (5)    within the acres being irrigated because they are
 (6)    dryland farming and are not, therefore, being
 (7)    irrigated; is that one possible explanation?
 (8)      A.    I don't know.
 (9)      Q.    Page 14 of Appendix C.
(10)              And you know what, this one I was able to
(11)    cross-reference with your PowerPoint.  Could you go to
(12)    PowerPoint Page 53?
(13)              Actually, let's go -- I'm sorry.  Yeah, 55.
(14)    You're one step ahead of me.  This is a better example.
(15)    This is the exact same figure as on Appendix C,
(16)    Page 14.
(17)              And, Mr. Hjalmarson, we again have a series
(18)    of green numbers, which are the numbers of acres that
(19)    you included in your bucket, that when you added up all
(20)    of the information you had, resulted in your slightly
(21)    over 8,000 irrigated acres above Paulden; is that
(22)    right?
(23)      A.    Yes, it seems to be, yes.
(24)      Q.    Okay.  And so we've got a number of green
(25)    numbers on this page, and I'm trying to see.  Can
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 (1)    you -- the green doesn't show up well in my copy.  Are
 (2)    you able to give us -- to sort of run across some of
 (3)    these fields and tell us what the numbers of acres are
 (4)    that you see there?
 (5)      A.    Well --
 (6)      Q.    It may be no easier for you than it is for
 (7)    me, and if that's the case, we'll approach it
 (8)    differently.
 (9)      A.    My eyes are old, but -- wow, on my screen
(10)    it's hard to see.  Let me turn around.  Is that in
(11)    focus?
(12)              Okay, the cornfield in the middle looks like
(13)    it's 640.
(14)      Q.    Okay.
(15)      A.    And the little field above it is 40.
(16)      Q.    Am I pointing to the right place?
(17)      A.    Yes.
(18)      Q.    This is better, but I'm still having trouble
(19)    with the numbers.  It's better than my page, though.
(20)      A.    Yeah, that's 40.
(21)      Q.    Let me ask you about these two here sort of
(22)    in the lower left.  Is that 50 or 60?  I can't make it
(23)    out.
(24)      A.    60.
(25)      Q.    Okay.  And what about this one?
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 (1)      A.    Looks like about 90.
 (2)      Q.    Okay.  For the two fields there in the lower
 (3)    left-hand quadrant, did you say 50 or 60 for the first
 (4)    one?
 (5)      A.    60.
 (6)      Q.    60 and 90, I think you said?
 (7)      A.    Yes.
 (8)      Q.    Okay.  What's the water source for these two
 (9)    fields?
(10)      A.    It's not big enough to be defined.
(11)      Q.    It's not.  So there's two explanations;
(12)    either there is a creek that is too small to show up on
(13)    the plat or they're dryland farming; is that fair?
(14)      A.    Yes, it would appear that way.
(15)      Q.    And those, that 60 and that 90, are included
(16)    in your 8,000 bucket, right?
(17)      A.    Yes.
(18)      Q.    Let's turn to Appendix D, Page 6.
(19)      A.    That was D?
(20)      Q.    Yeah, Appendix D, Page 6.
(21)              Okay.  And is this, do you recall -- I don't
(22)    see a version of this in the PowerPoint, and this might
(23)    actually be the same plat we discussed earlier, just in
(24)    a different place in your materials; is that right?
(25)              I see a 200-foot diameter round marsh.  So is
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 (1)    this another example of that same plat we discussed
 (2)    towards the beginning?
 (3)      A.    Yes.
 (4)      Q.    Okay.  So we don't have a copy of that to
 (5)    show everybody, but can you tell me, using rough math,
 (6)    do you see the -- do you see the creek running
 (7)    northeasterly or maybe it's running southwesterly?  Can
 (8)    you tell me?  Dry Creek?
 (9)      A.    Oh, yes, Dry Creek.  They called it Dry
(10)    Creek, yes.
(11)      Q.    Which direction does that run?
(12)      A.    That flows through the northeast.
(13)      Q.    Northeasterly, okay.  And can you, just using
(14)    some rough math -- I've got a calculator, if you need
(15)    it, but I'm just looking for rough math.  Roughly how
(16)    many acres are being irrigated by that water body, as
(17)    near as you can tell, assuming no dry farming?
(18)      A.    Well, it looks like there could be a total of
(19)    a square mile.
(20)      Q.    How many acres, roughly?
(21)      A.    Oh, 640, something like that.
(22)      Q.    640?
(23)      A.    Something in that neighborhood.
(24)      Q.    Okay.  Given that the name assigned to this
(25)    creek is Dry Creek, do you think it's a reasonable
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 (1)    possibility that some of those hundreds of acres are
 (2)    not actually being irrigated from a dry creek, but that
 (3)    there actually is some more dryland farming occurring?
 (4)      A.    It was my assessment that the answer to that
 (5)    is no, based on what I know about the area and what the
 (6)    federal surveys show.
 (7)      Q.    What does the federal --
 (8)      A.    I will add that anything is possible.
 (9)      Q.    What does the federal survey show that
(10)    suggests to you that a creek termed Dry Creek would be
(11)    capable of irrigating that many acres and that it's
(12)    unlikely that any of these are dryland farming?
(13)      A.    I would have to go into the notes.  I don't
(14)    have them with me.  They're on my main computer.  They
(15)    were much too long to include all of them in here.
(16)              But I did base my opinion on this.  In regard
(17)    to the name Dry Creek, that does not mean there's not
(18)    subflow.  It could be an intermittent stream, and back
(19)    in those days a very common way of irrigating was
(20)    simply dig down a little bit.  They had centrifugal
(21)    pumps with steam power, diesel power, gasoline power
(22)    way back in those days, and a common way of irrigating
(23)    was simply dig a hole and fire up the pump.
(24)      Q.    Is there anything on this plat or any of the
(25)    materials that you provided to us -- I don't have
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 (1)    what's on your main computer.  Is there anything on
 (2)    this information that tells us that this is being
 (3)    irrigated from pumps as opposed to dryland farming?
 (4)      A.    Not what I included in my report, but it's my
 (5)    professional opinion, as a registered engineer and
 (6)    having examined all this information, that what I am
 (7)    depicting there is correct.
 (8)      Q.    But you can't tell us what it is you base
 (9)    your opinion on?  Do I understand you correctly?
(10)      A.    I've included the survey notes and the
(11)    practices that were going on in those days, yes.
(12)      Q.    What do the survey notes say that suggest to
(13)    you --
(14)      A.    I don't have them with me.
(15)      Q.    Hold on.  You've got to let me finish my
(16)    question.
(17)              What is it on the survey notes, that we don't
(18)    have, suggest to you that these acres are being
(19)    irrigated from pumps that I don't see depicted on the
(20)    survey, as opposed to being dryland farming, which we
(21)    know was occurring in the region?
(22)      A.    I can't think of anything specific at this
(23)    particular point.  I do not remember.  As you well
(24)    know, there's -- I looked at quite a few maps.
(25)      Q.    Let's turn to -- we're still on your
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 (1)    appendix.  Let's turn to Page 8 of Appendix D.
 (2)              Do you see you've got a 250 number there in
 (3)    the upper left-hand quadrant?
 (4)      A.    Yes.
 (5)      Q.    What's the water source for those acres, if
 (6)    you know?
 (7)      A.    I don't know the name of it, but it's shown
 (8)    there.
 (9)      Q.    Isn't that a road that's depicted?
(10)      A.    Is there what?
(11)      Q.    Isn't that a road?  I see a line somewhat
(12)    near those acres, but isn't that a road, as opposed to
(13)    a water source?
(14)      A.    There is -- let's see.  There's a road in
(15)    there and there's a little watercourse down below.
(16)    Yes, that could be a road, yes.
(17)      Q.    So is the short answer you're not sure what
(18)    the water source is for those cultivated acres?
(19)      A.    It's not clearly depicted on this, that's
(20)    right.
(21)      Q.    Let's take a look at Page 12 of Appendix D.
(22)              And can you tell us the numbers of acres that
(23)    are irrigated in the northeast quadrant of the plat
(24)    shown towards the top of that page?  It's for T17N R4W.
(25)      A.    It looks like it could be, what, 520; or, no,
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 (1)    it's less than that.  220?
 (2)      Q.    Yeah, I just have trouble with the top
 (3)    number.  That's why I'm asking you, and that's probably
 (4)    not fair.
 (5)      A.    Yeah, I would have to go to my original, but
 (6)    this is a black and white copy, so that green doesn't
 (7)    show up.
 (8)      Q.    Okay.  At any rate, it's some number in the
 (9)    low hundreds when you add those two together; is that
(10)    probably fair?
(11)      A.    Yeah, it looks that way.
(12)      Q.    Okay.  And can you tell us what the water
(13)    source is here?  I again see some roads, but I don't
(14)    see any water.
(15)      A.    There is a watercourse vertical there going
(16)    north and south on my copy.
(17)      Q.    Let me just -- and I don't think this is in
(18)    your PowerPoint.  I apologize.  But can I see which --
(19)    what you're --
(20)      A.    There's a watercourse in here.
(21)      Q.    Okay.  So your read of this plat is that the
(22)    dashed line that runs, roughly, north and south
(23)    directly below the green number that we're both having
(24)    trouble discerning, that that's a watercourse and not a
(25)    road?
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 (1)      A.    Yeah, it's possible that -- well, it's --
 (2)    wow, this copy I have is hard to read.
 (3)      Q.    That may be a road.  If it's a watercourse,
 (4)    that could be the source of water, but you're not sure?
 (5)      A.    It could be, yes.  Yeah.
 (6)      Q.    Let's take a look, let's turn to your report
 (7)    now, Page 20, please.
 (8)              And here you've got a couple of tables; is
 (9)    that right?
(10)      A.    Yes.
(11)      Q.    And I don't recall these showing up in your
(12)    PowerPoint.  Do you know if they're in there?
(13)      A.    The sum of the numbers is in, as I said, the
(14)    Power -- these specific numbers were not in the
(15)    PowerPoint, but they were part of the sum.
(16)      Q.    And I'm not implying you're leaving stuff out
(17)    of your PowerPoint.  I just wanted to pull it up for
(18)    everybody if it was in there, but my recollection was
(19)    it's not in there.
(20)      A.    These particular ones, yeah, they're not in
(21)    the PowerPoint.
(22)      Q.    These tables okay.
(23)              These tables are a part of your description
(24)    of your Method 2; is that right?
(25)      A.    Method 2?
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 (1)      Q.    Correct.
 (2)      A.    That's wrong.
 (3)      Q.    That's wrong.
 (4)              Isn't Table 1 of 2, Estimates of the natural
 (5)    (virgin) median and average streamflow, isn't this part
 (6)    of your analysis where you get to the 100 cfs
 (7)    difference between gage streamflow and virgin flow?
 (8)      A.    What page are you on?
 (9)      Q.    I'm on Page 20 of your report.
(10)      A.    Oh, 20.
(11)      Q.    Yes.
(12)      A.    Oh, I thought you were on 23.  Let's start
(13)    all the questioning again.
(14)      Q.    Let's do that.  Thank you.
(15)              The first question I have for you then,
(16)    again, is if these tables are in your PowerPoint, let's
(17)    go there, because I would like people to see them; but
(18)    I don't remember seeing them in there.
(19)      A.    No.  They were too detailed for a PowerPoint.
(20)      Q.    Okay.  My next question was, these tables
(21)    relate to your analysis under Method 2; is that
(22)    correct?
(23)      A.    They relate to both Method 1 and Method 2.
(24)      Q.    Okay.  And the way in which they relate to
(25)    your Method 2 is this is part of your analysis as to
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 (1)    the differential between gage streamflow and virgin
 (2)    streamflow, and you resulted -- you got a -- you ended
 (3)    up at 100 cfs?
 (4)      A.    That's correct.
 (5)      Q.    Okay.  Do you still have Freeport 32 with
 (6)    you, which, if I recall, is X037?  It's Pool and
 (7)    others, 2011.  It's this, Mr. Hjalmarson.
 (8)      A.    Oh, that one.  Excuse me.  Okay.
 (9)      Q.    So you've got -- let's start with Table 1 of
(10)    2.  You have five columns there; is that right?  You
(11)    have USGS Gage, you have Drainage Area in square miles,
(12)    you have Q50, you have Mean Annual Flow, and you have
(13)    Virgin Mean Annual Flow.  Are those your five columns
(14)    in that table?
(15)      A.    Yes.
(16)      Q.    Okay.  Let's start with the third column, and
(17)    you've got a Footnote B, which is your citation to
(18)    where you get your Q50; is that right?
(19)      A.    Yes, it seems -- yes, that's what's listed
(20)    under cue B is the Pool report, yes.
(21)      Q.    Your citation there is to Freeport 32; is
(22)    that correct?
(23)      A.    Yes.
(24)      Q.    Okay.  The first thing I would like to do is
(25)    have you show us in Freeport 32, which is Pool and
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 (1)    others, 2011, X037, where you derive these Q50 figures
 (2)    that you use in this table?
 (3)      A.    Well, those would also be derived directly
 (4)    from the gaging station record.
 (5)      Q.    I'm interested in where they are in
 (6)    Freeport 32, Mr. Hjalmarson.
 (7)              And while you're looking, this column for
 (8)    Q50, this is intended to be median predevelopment flow,
 (9)    correct, not gaged flow?  Isn't that what your table
(10)    says?
(11)      A.    For Q50?
(12)      Q.    Correct.
(13)      A.    I just told you it will correspond to the
(14)    gaging station record, also.
(15)      Q.    So you're talking measured gaged readings is
(16)    equivalent?
(17)      A.    Yeah, that's the data that are used in this
(18)    report.  Rather than have me go through this, I can
(19)    guarantee you that the numbers used in here are USGS
(20)    gaging station record, and you can generate these same
(21)    numbers using gaged record.
(22)      Q.    These are -- aren't these calculated Q50s
(23)    that are intended to estimate virgin median flow?
(24)              Is that what it says, "B, Median
(25)    predevelopment flow from USGS groundwater model?"
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 (1)      A.    The groundwater model starts in 1910.  This
 (2)    model is not the natural flow I'm using.  This model
 (3)    uses a period of 1910 to, roughly, 2005, I believe.
 (4)      Q.    Okay.
 (5)      A.    And the model -- let's get something
 (6)    straight.  I like to answer just yes and no, but I'll
 (7)    clear this up.
 (8)              The model is for basin-fill aquifers.  My
 (9)    analysis is for the quaternary alluvium.  That's the
(10)    mountain fronts and so forth that are physically above
(11)    the basin fill.
(12)      Q.    Right.  We noted that differential, which is
(13)    why it's going to be important right now for me to
(14)    really bore down and find out where you got these
(15)    figures from Pool and others, 2011.
(16)      A.    Okay.  Let's just say that you can get that
(17)    from the gaging station record.  I really don't want to
(18)    start hunting.  This is a pretty thick report.  I
(19)    really don't want to start hunting for those numbers in
(20)    here.
(21)      Q.    Mr. Hjalmarson, you give a lot of citations
(22)    and references in your materials that don't give us
(23)    page numbers.  And some of these numbers are not clear
(24)    to us, and so my opportunity right now with you is to
(25)    have you explain where these numbers were derived from
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 (1)    Pool and others.
 (2)              So with due respect, I'm the one who gets to
 (3)    decide what's important right now; and it's important
 (4)    for me to show -- for you to show us where in this
 (5)    report, which is your citation, this is your reference,
 (6)    where you got these numbers that you're relying upon.
 (7)    So take your time, but this is important.
 (8)              And while you're looking, I'll let you know
 (9)    I'm also going to want to know where your figures for
(10)    mean annual flow were derived.  Your citation, again,
(11)    is Pool and others, 2011.  So I'm going to want your
(12)    page citation for B and C, your footnotes on Table 1 of
(13)    2 on Page 20 of your report.
(14)      A.    Well, I'm having trouble finding these right
(15)    at the moment.
(16)                   CHAIRMAN NOBLE: We're going to take a
(17)    five-minute break.
(18)                   MR. HOOD: That would be great, and
(19)    hopefully we have the figures by then.
(20)                   (A recess was taken from 10:56 a.m. to
(21)    11:04 a.m.)
(22)                   CHAIRMAN NOBLE: Please show the
(23)    presence of the three Commissioners.
(24)                   Mr. Hood.
(25)                   MR. HOOD: Thank you, Mr. Chairman.
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 (1)    BY MR. HOOD: 
 (2)      Q.    Mr. Hjalmarson, when we left off, you were
 (3)    looking through the Pool report, which is Freeport 32,
 (4)    which is a tab within X037, and I was asking you to
 (5)    show us where in that exhibit you derived your numbers
 (6)    for columns three and four, which are Q50 pre and mean
 (7)    annual flow, both of which you footnote the Pool and
 (8)    others report as the citation.
 (9)              Have you been able to find those figures,
(10)    sir?
(11)      A.    Yes.  I was having trouble because the
(12)    figures given in the Pool report are in acre-feet per
(13)    year.
(14)      Q.    Can you --
(15)      A.    I haven't found all the numbers, but there's
(16)    a reference to Gage 5037, the Paulden gage.
(17)      Q.    Let's start with your Q50 pre, which is --
(18)    you footnote that with B, median predevelopment flow
(19)    from USGS groundwater model, Pool and others.
(20)              Can you give me a page number where that
(21)    reference is to?
(22)      A.    Did you say 53?
(23)              Let me give you a reference to Q50, Column B,
(24)    for the first gage, 5037.  Would that be fair?
(25)      Q.    Sure.
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 (1)      A.    That would be the 30 cfs?
 (2)      Q.    Yeah, which page of Pool and others, sir?
 (3)      A.    Okay, that number comes from Page 76 of Pool
 (4)    and others, and it's also given on Page 71, and it's in
 (5)    acre-feet per year.
 (6)              I haven't found the other numbers.  To answer
 (7)    this for every number you're asking about, I would like
 (8)    to submit later, if you don't mind.  I think this would
 (9)    take a lot of time for me.  I have diabetes, and my
(10)    eyesight right now isn't the best.  That's one reason
(11)    I'm having trouble doing this, but...
(12)      Q.    Let me just -- let me ask, before we take
(13)    that next step, Mr. Hjalmarson, you're talking about
(14)    USGS Gage 5037, and you're explaining where you derived
(15)    the 30 cfs figure under Q50 pre.
(16)              Can you show me where on Page 76 you got
(17)    that?
(18)      A.    It looks like it's the -- at the top of
(19)    Page 76, there's reference to a Table 2, and there's a
(20)    simulated -- or there's a net groundwater flow there,
(21)    and then lower -- or at the end of the written material
(22)    there of 21,100 acre-foot per year.
(23)      Q.    The 23,100 acre-feet per year?
(24)      A.    Yeah, 23,100 for predevelopment.  Okay?
(25)    Divide that by 725, and I think you've got the 30.  So
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 (1)    that's an example of where the numbers are.
 (2)      Q.    And that's for net groundwater flow; is that
 (3)    right?
 (4)      A.    Yeah, there's a -- yeah, that would be at
 (5)    that gage, yeah.
 (6)      Q.    And how are you tieing that to USGS Gage
 (7)    5037?
 (8)      A.    That's where it's all measured.  That's why I
 (9)    picked the gage at that point.  That's the outflow for
(10)    everything.
(11)      Q.    Is there -- in Pool and others, does it tie
(12)    this to Gage 5037?
(13)      A.    They don't say that.  I just told you the
(14)    reasoning why it's tied to that.  I know it is.
(15)      Q.    Is that 23,100 acre-feet per year, is that a
(16)    modeled groundwater flow?
(17)      A.    I think predevelopment would be based on the
(18)    gaged record, like I said originally.
(19)      Q.    Does it say that anywhere in here?
(20)      A.    No.  This is a technical publication, and
(21)    there's some things that an experienced person that
(22)    could understand this would know.
(23)      Q.    I'm just asking exactly what that number is,
(24)    because it seems to me it's talking about simulated
(25)    groundwater discharge; is that right?
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 (1)      A.    They talk about changes in the transient
 (2)    simulation, but they talk about the predevelopment too.
 (3)      Q.    Which is simulated; isn't that right?
 (4)      A.    No, no, the predevelopment is not.
 (5)      Q.    So that's actual gage data from what era?
 (6)      A.    Well, that's one thing I would have to find
 (7)    out.  It would be in the fine print here.  That's why I
 (8)    think it would be -- if you insist on these numbers, I
 (9)    would be glad to provide it later.
(10)      Q.    Does Gage 5037 measure net groundwater flow?
(11)      A.    Yes, it measures the total flow.  That's why
(12)    it's located at that point.  That's why that gage is
(13)    there.
(14)      Q.    Isn't it measuring streamflow, not
(15)    groundwater flow?
(16)      A.    Well, sir, base flow is groundwater
(17)    discharge.
(18)      Q.    I understand that.  But this Pool and others,
(19)    2011, this is a groundwater model; is that right?
(20)      A.    Yeah, but the discharge from that model would
(21)    be in the river.  Some of it would.
(22)      Q.    Some of it would, that's right, sir.
(23)              So how do you take this number and determine
(24)    which of that is the base flow of the river?
(25)              It seems to me you're taking modeled
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 (1)    groundwater flow and saying this is now streamflow, all
 (2)    of it.  I'm not understanding how you get from the
 (3)    groundwater flow that's a modeled figure for
 (4)    predevelopment and getting that to your streamflow.
 (5)      A.    The groundwater discharge from the aquifer
 (6)    being modeled is the flow past the Paulden gage.
 (7)      Q.    You can't show us where it says that in this
 (8)    document; is that right?
 (9)      A.    I know it is.  I can tell --
(10)      Q.    That's not my question, Mr. Hjalmarson.
(11)      A.    -- because I understand the hydrology.
(12)      Q.    Mr. Hjalmarson --
(13)      A.    This is the point I'm --
(14)      Q.    -- you need to let me finish my questions and
(15)    you need to answer my questions.  On redirect, if you
(16)    want to explain what you know, that's fine.
(17)              My question is can you show us in this
(18)    document what you're stating, which is this is
(19)    groundwater discharge that is actually measured in the
(20)    stream?
(21)      A.    I just showed you the first number, and
(22)    that's what I'm saying it is.  That's at that gage.
(23)      Q.    Does this -- show me --
(24)      A.    Divide it by 725 and see what you get.
(25)      Q.    Mr. Hjalmarson, where in this document does


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


(17) Pages 1140 - 1143







In the Matter of the Navigability of the Verde River 
04-009-NAV


Administrative Hearing, Volume 5
December 19, 2014


Page 1144


 (1)    it say that the 23,100 acre-feet is measured at
 (2)    Gage 5037, as opposed to being a groundwater modeled
 (3)    figure for predevelopment groundwater?
 (4)      A.    That's my --
 (5)      Q.    Does it say that in this document?
 (6)      A.    It probably does.  I haven't been able to
 (7)    find it.  I have this document in my computer, and I
 (8)    can do a search real quick and find it.  I would like
 (9)    to submit later on this, if you want to know every
(10)    detail about it.  Like I said originally, this is a
(11)    scientific document.  It assumes you know some basic
(12)    characteristics about what's going on.
(13)      Q.    Mr. Hjalmarson, the next column is Mean
(14)    Annual flow, and, again, your citation is to Pool and
(15)    others and your citation is Footnote C.  It says "Mean
(16)    annual flow for gaged record with 5 cfs added per USGS
(17)    groundwater model."
(18)              Do you see that?
(19)      A.    Yes.
(20)      Q.    Can you show us where in Freeport 32, which
(21)    is Pool and others, 2011, you derived these figures?
(22)      A.    It's just what it says, mean annual flow.
(23)    That would be from the gaging record that I computed,
(24)    and --
(25)      Q.    Mr. Hjalmarson.
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 (1)      A.    -- and --
 (2)      Q.    Mr. Hjalmarson.
 (3)      A.    -- and the reference is made to the 5 cfs.
 (4)      Q.    Mr. Hjalmarson, my question, can you show us
 (5)    in this document -- this is your reference, sir.  Can
 (6)    you show us where these numbers are derived from?
 (7)              I don't need your explanation about what you
 (8)    did.  I'm asking you if you can tell us where in this
 (9)    document those numbers come from, because you did not
(10)    give us a page number?
(11)      A.    The reference pertains to the 5 cfs added per
(12)    USGS groundwater model, and then the reference to Pool
(13)    follows the 5 cfs, not the total number.
(14)      Q.    Can you show us where in Pool and others you
(15)    derived that 5 cfs?
(16)      A.    It's in the results of this groundwater
(17)    model.
(18)      Q.    Please show us.
(19)      A.    I'm not going to do that today.  I will
(20)    submit.
(21)      Q.    You're unable, as we sit here today, to show
(22)    us where in your reference you got that figure; is that
(23)    fair?
(24)      A.    It's in this report, and I will submit later,
(25)    and that's my answer.
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 (1)      Q.    Are you going to come back for
 (2)    cross-examination so we can get some explanation when
 (3)    you submit a new document?
 (4)      A.    No.
 (5)      Q.    The next column is Virgin Mean annual flow,
 (6)    which is Subpart D, do you see that, your footnote?
 (7)      A.    Yes.
 (8)      Q.    Okay.  The first number is from, is it HU?
 (9)      A.    Yeah, the Hydrologic Unit book, yes.
(10)      Q.    What is that?
(11)      A.    What?
(12)      Q.    What is the Hydrologic Unit book?
(13)      A.    That's a USGS publication that describes the
(14)    flows associated with the hydrologic units.  It's the
(15)    background information that's used to determine the
(16)    overall hydrology of the United States.
(17)      Q.    And it says -- we're still on Page 20,
(18)    Table 1 of 2.  It says the second number is from USBR;
(19)    is that right?
(20)      A.    Yes, that's the Bureau of Rec 1952 report.
(21)      Q.    Which has also been described as the White
(22)    Book; is that right?
(23)      A.    That's correct.
(24)      Q.    You talked about the White Book a little bit
(25)    yesterday, and this is a resource that I think both you
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 (1)    and, as you testified yesterday, Mr. Gookin relied
 (2)    heavily upon in connection with these various
 (3)    proceedings for navigability; is that right?
 (4)      A.    I think somebody else also has relied upon
 (5)    it.
 (6)      Q.    I don't doubt that.
 (7)      A.    But the two of us, the two of us used it.
 (8)      Q.    And this is a reference that you certainly
 (9)    find to be reliable or you wouldn't be using it; is
(10)    that fair?
(11)      A.    That's correct.
(12)      Q.    So Method 2, in a 30,000-foot level -- we're
(13)    not penetrating the numbers.  It sounds like you're
(14)    going to give us a supplement.
(15)              At 30,000 feet, what you did is you looked at
(16)    gaged records, and then you took an estimated virgin
(17)    flow, you subtracted the gage from the virgin flow, and
(18)    you ended up with your 100 cfs.  In broad strokes, is
(19)    that accurate?
(20)      A.    That's accurate.
(21)      Q.    Okay.  And the 100 cfs is what you deem to be
(22)    the depletions that had occurred along the Verde from
(23)    virgin to present or to the gaged period; is that
(24)    right?
(25)      A.    Yeah, let me be just a little more specific.
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 (1)    I used the average flow for the entire period of record
 (2)    at the mouth of the Verde River, subtracted that number
 (3)    from the virgin flow from the Bureau, and I got 100
 (4)    cfs.
 (5)      Q.    And that 100 cfs would be the equivalent of
 (6)    the depletions that have occurred from the virgin or
 (7)    natural condition to the gaged period?
 (8)      A.    I assumed it would be related to the human
 (9)    activities.
(10)      Q.    Let's take a look at Freeport 32.  I'm sorry,
(11)    Freeport 31, and I think this is also part of X037.
(12)              Mr. Hjalmarson, is this an excerpt from the
(13)    White Book?
(14)      A.    Am I an expert on the White Book?
(15)      Q.    Is this an excerpt from the White Book?  This
(16)    is BOR 1952, correct?
(17)      A.    It certainly appears that way, yes.
(18)      Q.    Let's take a look at Page 193 of Freeport 32,
(19)    which is an excerpt from the White Book.
(20)      A.    Okay.
(21)      Q.    Do you see that the Bureau of Reclamation
(22)    made a determination of the net depletions on the Verde
(23)    River?  It's towards the bottom of that page.
(24)      A.    Yes.
(25)      Q.    Okay.  And the total net depletions is 21.9?
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 (1)    Do you see that?
 (2)      A.    Yes.
 (3)      Q.    And that's in thousand acre-feet, if you see
 (4)    the unit at the top?
 (5)      A.    That's right.
 (6)      Q.    And I'll tell you, I think your copy has the
 (7)    same arithmetic on mine, which is from Mr. Burtell.
 (8)    And I'm happy to give you a calculator, if you want to
 (9)    check him; but Mr. Burtell has converted that 21.9 into
(10)    acre-feet and then into cfs, and he got 30.2 cfs is the
(11)    net depletions.
(12)              Do you see that that's what he has written
(13)    there?
(14)      A.    Yes, I see that.
(15)      Q.    Do you care to check him on his math, or does
(16)    that seem about right?
(17)      A.    No, I don't care to check him on his math,
(18)    no.
(19)      Q.    And you -- at any rate, this 30.2 cfs, if his
(20)    math is right, that's less than a third of the human
(21)    impacts that you have included in your Method 2, which
(22)    was 100 cfs; is that right?
(23)      A.    Answering that just on the basis of the math,
(24)    yes, that would be correct.
(25)      Q.    Have you looked at this portion of the White
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 (1)    Book before?
 (2)      A.    Yes, I have, and -- yes.
 (3)      Q.    Why didn't you use their figure?  They had
 (4)    already calculated net depletions.
 (5)      A.    I used the final virgin flow figure of 751.
 (6)    The computation process for the -- all of the
 (7)    computations in here are rather complicated, and as a
 (8)    result of that, I just used the final figure as the
 (9)    virgin flow.
(10)      Q.    Did you do anything to evaluate the 21.9,
(11)    which the Bureau evaluated to be net depletions, which,
(12)    at least according to Mr. Burtell, converts into
(13)    30.2 cfs --
(14)      A.    No.
(15)      Q.    -- to check as to whether that was accurate?
(16)      A.    No, I did not.  That's a slippery slope.
(17)      Q.    Let's go to PowerPoint Page 40.
(18)              And here you've included text on your
(19)    PowerPoint Slide 40 which says "Pools along the river
(20)    act as small sediment traps that partially fill during
(21)    small discharges and are flushed during large
(22)    discharges."
(23)              Did I read that correctly?
(24)      A.    Yes.
(25)      Q.    So do I have this right?  The idea is these
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 (1)    pools fill with sediment during sort of lower flow
 (2)    circumstances, and that's going to cause them to
 (3)    sometimes get a little shallower; but as you get larger
 (4)    flow conditions, they'll deepen right back out as you
 (5)    flush out the sediment?
 (6)      A.    Yeah, that's describing a general process.
 (7)    The amount involved in this isn't great, but I guess it
 (8)    would be possible over a long period, in the absence of
 (9)    big floods, you could get a fill-in.  And you can see
(10)    some of the fill-in in this photograph, yes.
(11)      Q.    And it's the bigger floods that are going to
(12)    cause that to get more thoroughly flushed out; is that
(13)    right?
(14)      A.    Generally speaking, it would flush them out.
(15)      Q.    Let's turn to Page 67 of your report.  Sorry.
(16)    Your report, Mr. Hjalmarson.
(17)      A.    Oh, my report.  I'm sorry.
(18)      Q.    The figure I want to look at I don't think is
(19)    in your PowerPoint, or if it is, I haven't --
(20)      A.    I'm sorry.  I'm getting groggy.
(21)              Okay.
(22)      Q.    And there's a figure there.  It says "Verde
(23)    River near Paulden, AZ 09503700, Main channel at
(24)    cableway, Geometry of 1/11/2005."
(25)              Is that right?
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 (1)      A.    Yes.
 (2)                   MS. HERR-CARDILLO: What page is that,
 (3)    Sean.
 (4)                   MR. HOOD: 67 of the report.
 (5)                   MS. HERR-CARDILLO: Thanks.
 (6)                   MR. HOOD: Yeah.
 (7)    BY MR. HOOD: 
 (8)      Q.    And can you describe what you use this
 (9)    cross-section geometry for?
(10)      A.    What I used to determine that, it would have
(11)    been a measurement made at the cableway, would be the
(12)    source of the geometry.
(13)      Q.    And what you're doing, you use a handful of
(14)    cross-sections as you evaluate and create a -- evaluate
(15)    a relationship between depth and flow; is that right?
(16)      A.    I use hydraulic methods to determine that.
(17)      Q.    Okay.  And this is one of those
(18)    cross-sections; is that true?
(19)      A.    This is one, yes.
(20)      Q.    And your horizontal axis here is Natural
(21)    (Virgin) discharge, in cfs; is that right?
(22)      A.    What, now?
(23)      Q.    I'm talking about the horizontal axis.
(24)      A.    Oh, okay.
(25)      Q.    Natural (Virgin) discharge, in cfs.
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 (1)      A.    Yes, yes, okay.
 (2)      Q.    And it ranges -- on this chart it ranges from
 (3)    zero discharge to 150 cfs; is that right?
 (4)      A.    That's right.
 (5)      Q.    And then you have depth as your vertical
 (6)    axis?
 (7)      A.    Yes.
 (8)      Q.    On your PowerPoint, let's go to PowerPoint --
 (9)              Well, before we do that, do you know, did you
(10)    go -- did you take a look at the records for
(11)    January 11th, 2005, to see what kind of circumstance we
(12)    had down at the Paulden gage on that date?
(13)      A.    That would be the measurement made on that
(14)    day.
(15)      Q.    Do you know what the status of the river was
(16)    on that day?  Was it low flow, was it high flow, was it
(17)    raging?
(18)      A.    I think that may have been high flow.
(19)      Q.    Let's take a look at Page 45 of your
(20)    PowerPoint, and you have a picture from that day.
(21)              45, there you are.  The picture in the upper
(22)    left, that's dated 1-11-2005; is that right?
(23)      A.    Yes.
(24)      Q.    Okay.  And it looks like it's a downstream
(25)    view, and the river is running pretty high; is that
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 (1)    right?
 (2)      A.    That's right.
 (3)      Q.    Yeah.
 (4)              And you have a box there in blue that says
 (5)    "Verde River at USGS gage 09503700.  View looking
 (6)    downstream," and your Q is 6,000 cfs; is that right?
 (7)      A.    That's what they measured, yes.
 (8)      Q.    And it's fair to say, and I think you just
 (9)    agreed with me, 6,000 cfs on this river at that
(10)    location, that's a significant flood event?
(11)      A.    It's a flood, yes.
(12)      Q.    And so the geometry that you used for this
(13)    cross-section is derived from measurements taken during
(14)    a high flow event, where you're going to have some of
(15)    that flushing of whatever sediment had built up; is
(16)    that right?
(17)      A.    This isn't really that kind of pool here.
(18)    It's a small pool.  But, no, it's not -- in general,
(19)    it's not what I was referring to as the accumulation
(20)    and removal of sediment.
(21)      Q.    Is it your testimony here today,
(22)    Mr. Hjalmarson, that this 6,000 cfs flood on
(23)    January 11, 2005, would not have had the effect of
(24)    flushing some of the sediment that was there the day
(25)    before?


Page 1155


 (1)      A.    It would flush sediment in the pools that I
 (2)    was referring to.  At this site I said that, you know,
 (3)    the cableway is, you know, in a small riffle-type area.
 (4)    It's not a waterfall area, and it's not a pool.  It's
 (5)    something in between.  It's a stable area.  That's why
 (6)    the cableway is located where it is.
 (7)      Q.    And this USGS Gage 09503700, that's commonly
 (8)    referred to as the Paulden gage; is that right?
 (9)      A.    That's true.
(10)      Q.    Okay.  And is it your testimony,
(11)    Mr. Hjalmarson, that the Paulden gage is located in a
(12)    riffle?
(13)      A.    No, the gage itself is at the upper end of a
(14)    small pool, but it's primarily a channel control, but
(15)    there is a pool effect there, and far downstream there
(16)    is a riffle, but...
(17)              But the answer is, no, it would not be in
(18)    what I would consider a big pool.
(19)      Q.    But it's in a pool?  Whether we want to call
(20)    it big or small, it's a pool?
(21)      A.    A minor pool.  It's a small one, yeah.
(22)      Q.    And a 6,000 cfs flood through a small pool is
(23)    going to have the effect of flushing sediment; isn't
(24)    that true?
(25)      A.    If -- yes, it -- generally speaking, going
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 (1)    back just in general about pools, if there were
 (2)    sediment in there, it would be -- probably be flushed.
 (3)              If it --
 (4)      Q.    And so -- I didn't want to cut you off if you
 (5)    were still going.
 (6)      A.    Let's see.  No, that's enough said.
 (7)      Q.    Okay.  And so that flushing would have the
 (8)    effect on that date of changing the geometry of that
 (9)    small pool; is that correct?
(10)      A.    I just told you.  The measurement was made at
(11)    a cableway, which is upstream of the pool.  The
(12)    measurement has nothing -- doesn't have a frickin'
(13)    thing to do with the pools.  It's at a cableway
(14)    upstream of that gage.  The cableway is not in a pool.
(15)      Q.    Where is the cableway?
(16)      A.    Just upstream of the gage.
(17)      Q.    Is it in a riffle?
(18)      A.    It's what you see in the foreground here.
(19)    The photograph could be taken right under the cableway.
(20)      Q.    Okay.  My question is very simple,
(21)    Mr. Hjalmarson.  We've been talking all week about this
(22)    being a pool and riffle system.  I want to know, is
(23)    that cableway in a pool --
(24)      A.    No.
(25)      Q.    -- or is it in a riffle?
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 (1)      A.    Well, now, wait a minute.  A pool-riffle
 (2)    river describes the general condition.  Now, there's
 (3)    something between pools and there's something between
 (4)    riffles.
 (5)      Q.    And what is that?
 (6)      A.    It's --
 (7)      Q.    What's your term for that?
 (8)      A.    It's a channel area where there's no pool and
 (9)    there's no riffle.  It's just a free-flowing area
(10)    that's not as deep as a pool and not as shallow as a
(11)    riffle.  That's one way to describe it.
(12)      Q.    And is it your testimony that the 6,000 cfs
(13)    flood would not have the effect of flushing sediment
(14)    out of that quasi area that's neither a pool or a
(15)    riffle, where the cableway is?
(16)      A.    Again, I'm telling you that the pool in
(17)    that -- at that gage is very small, and I know it
(18)    doesn't have a history of sedimentation, but other
(19)    pools do.  So the answer is --
(20)      Q.    You're saying --
(21)      A.    So the answer is, at this particular site,
(22)    no, there's no evidence that that would be occurring
(23)    here.
(24)      Q.    You said forget the gage because the
(25)    measurement's at the cableway.  So my question was
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 (1)    about the cableway.
 (2)      A.    As far as I can determine, based on how this
 (3)    site has behaved and my extensive familiarity with it,
 (4)    there would be very minor, if any, effect of that flood
 (5)    on the geometry of the channel under that cableway.
 (6)      Q.    You didn't go out of your way to identify
 (7)    cross-sections that were impacted by flood, did you?
 (8)      A.    Did I go out of my way to what, now?
 (9)      Q.    To identify cross-sections that you used for
(10)    your analysis that were subject to flooding on the date
(11)    where the measurement was taken that gives you the
(12)    geometry of that cross-section?
(13)      A.    There were two high flow measurements I used
(14)    to determine the geometry.  One was at the Clarkdale
(15)    gage, where there's a lot of rocks.  It was at the
(16)    upstream cableway at the Clarkdale gage.  Again, that
(17)    one's not in a riffle or a pool.  It's in -- that's an
(18)    intermediate area, and it would be a similar situation
(19)    as this.
(20)      Q.    Let's take a look at --
(21)                   CHAIRMAN NOBLE: Mr. Hood.
(22)                   MR. HOOD: Yes.
(23)                   CHAIRMAN NOBLE: It's time for lunch.
(24)                   MR. HOOD: Oh.  Sounds good.
(25)                   CHAIRMAN NOBLE: Let's be back at 1:00.
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 (1)                   (A lunch recess was taken from
 (2)    11:32 a.m. to 12:51 p.m.)
 (3)                   CHAIRMAN NOBLE: Okay, well, having said


 (4)    that, let the record show that the Commissioners are
 (5)    present and that Mr. Hood is about to reexamine Mr. Win
 (6)    Hjalmarson, unless Mr. Breedlove has something for the
 (7)    record.
 (8)                   MR. BREEDLOVE: I was just wondering
 (9)    about Win's availability in February.
(10)                   CHAIRMAN NOBLE: Well, we'll work on
(11)    that.
(12)                   THE WITNESS: Mr. Hood, if I may?
(13)    BY MR. HOOD: 
(14)      Q.    Yes, Mr. Hjalmarson.
(15)      A.    I've been having a little eyesight problem.
(16)    I've been provided with some assistance.
(17)              Could we revisit just one and possibly two
(18)    points that you covered earlier?
(19)      Q.    That would be fine with me, Mr. Hjalmarson.
(20)    What reference are we going to?
(21)      A.    I greatly appreciate that.  Thank you.
(22)              The first one is Appendix D, Page 12, where
(23)    you asked me about a piece of irrigated land.
(24)              Are you with me on that?
(25)      Q.    I am, Mr. Hjalmarson.
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 (1)      A.    Okay.  Down at the bottom of that page, this
 (2)    is a direct quote from the surveyor.  It says "Water
 (3)    can be found by wells in almost any part of the
 (4)    township."
 (5)              "About 700 acres of corn and beans,
 (6)    et cetera, are shown by the shaded areas."
 (7)              Now, back in those days, when they say water
 (8)    can be found, that is shallow water, commonly thought
 (9)    of as subflow.  And wells in those days consisted of
(10)    just digging a shallow hole, putting a suction line in
(11)    from a centrifugal pump.  Various power sources were
(12)    available at this time in '71, I think it is, or '72,
(13)    and they had been using steam.  They did use steam
(14)    engines in those days.  But it could have been diesel,
(15)    also.
(16)              So what they're saying here is, is there's
(17)    groundwater all over the place.  It's shallow.  If
(18)    there's groundwater like that, it will eventually drain
(19)    to the Verde River.
(20)              So this might help explain all the
(21)    questioning you had about all these various areas that
(22)    were not, apparently, on a stream channel; but there
(23)    was shallow groundwater available all through the area
(24)    along streams, even the one called Dry Creek on the
(25)    other township.
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 (1)              So I hope this helps explain why I did what I
 (2)    did.
 (3)      Q.    Let me back up a moment here, Mr. Hjalmarson.
 (4)    You said direct quote.  You said a few things.  I just
 (5)    want to make clear for the record, the direct quote was
 (6)    limited to the following:  Water can be found by wells
 (7)    in almost any part of the township, closed quote.
 (8)              The rest of the text about the 700 acres,
 (9)    that's yours; is that correct?
(10)      A.    Yes, sir.  Yeah.
(11)      Q.    Okay.  And do you have any information -- so
(12)    you're talking about subflow.  Subflow of what
(13)    watercourse, Mr. Hjalmarson?
(14)      A.    Subflow could be any of the tributaries.
(15)    What subflow would be -- I said it was like subflow,
(16)    but what it would be is water that's at a small depth,
(17)    like underflow on defined small drainages or large
(18)    drainages.
(19)              But, for example, the term Dry Creek, Dry
(20)    Creek was an intermittent stream, as far as I could
(21)    determine.  There were parts of the year where you
(22)    might have to dig down 2 feet to get to water, but if
(23)    you want to irrigate land, you can easily do it; and
(24)    there's records of them doing exactly that, using these
(25)    small pumps.
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 (1)      Q.    There's records of usage of wells above
 (2)    Paulden; there's also records of dryland farming above
 (3)    Paulden; isn't that right?
 (4)      A.    Yes.  And what these wells are, are small
 (5)    hand-dug holes that they call a well.  And you can go
 (6)    out in Big Chino Valley right now and see the remnants
 (7)    of holes along Big Chino Creek behind about a
 (8)    thousand-foot-wide dams where they did this very thing.
 (9)    They dug down to the groundwater and put big
(10)    centrifugal pumps in them and irrigated a hundred --
(11)    few hundred acres.
(12)      Q.    Isn't it true, Mr. Hjalmarson, that -- well,
(13)    let me back up a moment.
(14)              I asked you a moment ago which stream this
(15)    subflow is associated with.  Do you know the answer to
(16)    that; or is it not a stream; it's just groundwater;
(17)    it's a general aquifer?
(18)      A.    Yeah, it would be -- no, it's not an aquifer.
(19)    You don't want to look at it that way.  I'm dealing
(20)    with a quaternary system, which are the system of
(21)    streams, alluvial fans, springs, and so forth that are
(22)    above the basin-fill aquifers; or if you're talking one
(23)    valley, the Big Chino basin-fill aquifer.
(24)              But it's an upper system that the USGS has
(25)    totally ignored because it's been hard to define, and
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 (1)    you need to go to all the work I did to define it.
 (2)              And within that system there's a general
 (3)    drainage towards the Verde River, and it can be small
 (4)    streams, large streams, or whatever.  It can be
 (5)    underground or it can be surface.  And so that's what
 (6)    I'm describing here.  So -- okay.
 (7)                   DIRECTOR MEHNERT: Let me move this a


 (8)    little.  We're getting some feedback.
 (9)                   THE WITNESS: Is that clear?
(10)    BY MR. HOOD: 
(11)      Q.    It is clear.
(12)      A.    Okay.
(13)      Q.    But, again, you've not been able to identify
(14)    which of these cultivated acres are being cultivated
(15)    using dryland irrigation versus groundwater versus
(16)    irrigation from a watercourse; is that right?
(17)      A.    Well, no, it's not right.
(18)              When you talk about dryland irrigation up
(19)    there, you're really talking about cienegas.  In other
(20)    words, there is groundwater seeping up from underneath,
(21)    under artesian pressure.  Del Rio Springs area is a
(22)    classic example.
(23)              Now, I went to some trouble to explain that I
(24)    eliminated the cienega areas from my analysis.  Now,
(25)    when you get into the other areas where you don't have
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 (1)    the inflowing groundwater from underneath in a
 (2)    cienega-like fashion, you can't dryland farm, per se,
 (3)    in there.  There's just not enough rainfall in the
 (4)    valley areas up there.
 (5)      Q.    Where is there not enough rainfall?
 (6)      A.    In those valleys.  There's not enough
 (7)    rainfall.
 (8)      Q.    Nowhere above Paulden is there enough
 (9)    rainfall for dryland farming without cienegas, is that
(10)    your testimony?
(11)      A.    I'm saying that in the valleys, where we're
(12)    looking at, there's not enough rainfall.  In the
(13)    mountainous areas you could get enough, possibly.  But
(14)    we're talking 12 inches, 14 inches of rain a year and
(15)    very sporadic, so...
(16)              So, anyway, to me, it's clear, and I want to
(17)    make sure it's clear to a nonhydrologist.
(18)      Q.    Do you still have the "Resources of Arizona"
(19)    exhibit we talked about earlier?  This is Freeport 11,
(20)    which is within X037.
(21)      A.    Mine doesn't have a Freeport 11 on it.
(22)      Q.    Do you have this one still?  Yeah, that one.
(23)      A.    I gotcha.
(24)      Q.    I'm just going to go back to this portion
(25)    here, where we're talking about "Outside of the Verde
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 (1)    the farming lands of Yavapai are confined to small
 (2)    valleys situated from four to six thousand feet above
 (3)    sea level.  Among the most important of these valleys
 (4)    are Williamson, Chino, People's, Agua Fria, Skull,
 (5)    Kirkland, and Walnut Grove.  Their soil is generally a
 (6)    rich mold, formed by the detritus from the surrounding
 (7)    hills.  There is no water for irrigation in most of
 (8)    them, and farmers depend entirely on rain for the
 (9)    raising of a crop."
(10)              Is that what it says?
(11)      A.    That's what it says, and I'll say that that's
(12)    untrue.  The evidence that's been revealed by studying
(13)    these land surveys and going through the historic
(14)    accounts in the newspapers contradicts that.
(15)      Q.    Did you have one other thing you wanted to
(16)    revisit?
(17)      A.    Yes.  This isn't quite as definitive, in my
(18)    mind, but going back to the Pool report, this copy you
(19)    gave me doesn't have a number on it, but --
(20)      Q.    Let me identify it for the record here.  The
(21)    Pool report, which is Pool and others, 2011, is
(22)    Freeport 32, which is within X037.
(23)      A.    So I promised that I would provide
(24)    documentation of those numbers, but let me read you
(25)    something in the abstract.
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 (1)      Q.    Where are you?
 (2)      A.    I'm in the lower third.
 (3)      Q.    What page?
 (4)      A.    Of the abstract.  So I'm about two-thirds of
 (5)    the way down on the line that starts with "Estimates."
 (6)      Q.    Give me a moment.
 (7)              So this is on -- this is Page 1; is that
 (8)    right?
 (9)      A.    Yes, right.  About two-thirds of the way down
(10)    there's a line that starts with "Estimates."
(11)      Q.    Got it.
(12)      A.    Okay.  If you recall, I said something about
(13)    gaging station records.  So this line reads "Estimates
(14)    of predevelopment rates of groundwater discharge to
(15)    streams, springs, and evapotranspiration by
(16)    phreatophytes were derived from previous reports and on
(17)    the basis of streamflow records at gages."
(18)              Okay?  So that's the source of those numbers
(19)    is you look at the streamflow gages.  Now, in this
(20)    report they're in acre-feet.  But I will provide, as I
(21)    promised.
(22)              Thank you very much for allowing me to do
(23)    that.
(24)      Q.    You bet.  I appreciate the explanation.
(25)              I think where we left off, we were talking
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 (1)    about cross-sections.  Does that seem about right?  Is
 (2)    that your recollection?
 (3)      A.    I honestly don't remember.
 (4)      Q.    Let's pretend I'm right, and I might not be,
 (5)    but that's my recollection.
 (6)              Let's go to Page 38 of your PowerPoint,
 (7)    Slide 38.
 (8)      A.    Okay.
 (9)      Q.    And we're talking about the Clarkdale gage
(10)    here; is that right?
(11)      A.    Yes, sir.
(12)      Q.    And there's a cross-section, a cableway here?
(13)      A.    That's right.
(14)      Q.    And is this the other cross-section that you
(15)    referenced more generally that was measured during a
(16)    very high flood event?
(17)      A.    That, I obtained the cross-section from a
(18)    measurement of high flow.
(19)      Q.    And we can get a sense for that by looking at
(20)    the cross-section that you present in the lower
(21)    right-hand corner of Slide 38, which shows that the
(22)    USGS measurement on that date was at 16 feet in depth;
(23)    is that right?
(24)      A.    That's correct.
(25)      Q.    And that is multiples of what the median
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 (1)    depth would be; is that correct?
 (2)      A.    Yes, it's considerably higher.
 (3)      Q.    Do you know what the discharge was on that
 (4)    particular day, Mr. Hjalmarson?
 (5)      A.    It was at least a couple of thousand.
 (6)      Q.    This is going to be Freeport 23, which is
 (7)    part of X037.  This is a figure that was prepared by
 (8)    Mr. Burtell, Plateau Resources, LLC.
 (9)              Do you see that indication in the lower left?
(10)      A.    Yes.
(11)      Q.    And you'll see that there's a graphic
(12)    representation of Verde River discharge versus stream
(13)    depth at the Clarkdale gage; is that right?
(14)      A.    That's right.
(15)      Q.    Okay.  And according to what Mr. Burtell has
(16)    put here, he puts it at -- he says that the discharge
(17)    on that day was at least 6,600 cfs.
(18)              Do you see that?  It's in the box, "Maximum
(19)    depths estimated by Hjalmarson."
(20)      A.    Oh, okay.  That's fine.  Okay.
(21)      Q.    And I'll just read it in.  Sorry.  I should
(22)    have asked it a little more clearly.
(23)              It says "Maximum depths estimated by
(24)    Hjalmarson based on a September 20, 2004 USGS discharge
(25)    measurement of at least 6,600 cfs."
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 (1)              Did I read that correctly?
 (2)      A.    That's right.
 (3)      Q.    And you don't have any information to suggest
 (4)    that that number is inaccurate, do you?
 (5)      A.    No, as long as it's -- you know, it's a
 (6)    flood.  That's kind of a small to medium flood.
 (7)      Q.    What's median discharge at Clarkdale?
 (8)      A.    Oh, it's a little over 100.
 (9)      Q.    100 cfs?
(10)      A.    A little over, a little over that.
(11)      Q.    We talked you used the -- you used what's
(12)    called the Hyra method for purposes of your analysis in
(13)    this case, like you've done for the Gila, the Santa
(14)    Cruz, and the San Pedro, correct?
(15)      A.    The Hyra?
(16)      Q.    1978, the 1978 recreational standards?
(17)      A.    Yes.
(18)      Q.    By Hyra?
(19)      A.    Yes.
(20)      Q.    I think some of us have referred to it as the
(21)    Hyra method over time.  Does that make sense?
(22)      A.    Okay.  Yeah, okay, or federal method or Fish
(23)    and Wildlife.
(24)      Q.    And we -- this may be testing your memory.
(25)    You and I had occasion to talk quite a bit about that
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 (1)    1978 recreational standard in connection with the
 (2)    San Pedro.  Do you recall that generally?
 (3)      A.    In 1978, you said?
 (4)      Q.    Well, we haven't been doing this that long.
 (5)    No, about a year and a half ago --
 (6)      A.    Okay.
 (7)      Q.    -- give or take, we were talking about the
 (8)    San Pedro River, and I got a chance to ask you a lot of
 (9)    questions about the Hyra recreational standard.
(10)      A.    Okay.
(11)      Q.    Do you remember that generally?
(12)      A.    Okay.  Yes, I do.
(13)      Q.    Okay.  And I'm not going to go replow all
(14)    that ground.  Those transcripts are in this record.  I
(15)    just want to provide a tie in the transcript here that
(16)    that's the same method that you used here that you used
(17)    on the San Pedro, correct?
(18)      A.    Yes.
(19)              Now are we back on what you handed me?
(20)      Q.    No, you can set that to the side.  Sorry.
(21)    You can put that down, Mr. Hjalmarson.
(22)      A.    Can I ask you one question about it?
(23)      Q.    You can, but you might have to wait for
(24)    Mr. Burtell's turn up here.  I might not be able to
(25)    answer it, but I'll sure try, if I can.
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 (1)      A.    Well, on the title it says Stream Depth.  On
 (2)    the abscissa it says Stream Depth.  What depth are we
 (3)    talking about?
 (4)      Q.    You know, my question didn't pertain to the
 (5)    graph as much as it simply recorded what the discharge
 (6)    was on that date.
 (7)      A.    Okay.  So you --
 (8)      Q.    That was my question for you, is did you have
 (9)    any information suggesting that that 6,600 was
(10)    incorrect?  That was all.
(11)      A.    That's the only reason for handing me this?
(12)      Q.    That's correct, Mr. Hjalmarson.
(13)      A.    Okay.
(14)      Q.    So turning back to the 1978 modern
(15)    recreational boating standards that you have used in
(16)    these cases, do you have an understanding as to whether
(17)    that standard is intended to be applied to average
(18)    stream depth in the cross-section versus maximum?
(19)      A.    It would be maximum.
(20)      Q.    Do you have a sense, Mr. Hjalmarson, for
(21)    whether this method is intended to be applied using a
(22)    cross-section located in the shallowest part of a
(23)    stream or in a more moderate depth portion of the
(24)    stream or in a deeper pool?  Do you have any sense
(25)    for --
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 (1)      A.    I certainly do.  Logically speaking, it would
 (2)    be where you intend to do your boating, and that's
 (3)    where you would apply your standard; and normally you
 (4)    do the boating -- well, in our case we're doing the
 (5)    boating in the low flow, or which is often the main
 (6)    channel.
 (7)      Q.    It's referred to as a single cross-section
 (8)    method; is that right?
 (9)      A.    It's a single cross-section method, but the
(10)    nature of the box that shows the range of the --
(11)                   (Interruption.)
(12)                   DIRECTOR MEHNERT: I don't know if
(13)    that's his doing that.
(14)                   THE WITNESS: The nature of the box that
(15)    encompasses a range of depth and of velocity --
(16)                   DIRECTOR MEHNERT: Pardon me.
(17)                   (A brief recess was taken.)
(18)                   THE WITNESS: I thought I covered this
(19)    earlier yesterday, but it has a rectangle there that
(20)    has a range of values related to navigability, and it's
(21)    kind of a tunnel.  You can look at that.  It's kind of
(22)    a tunnel that covers a variation of depths, say, down
(23)    the stream.  So it gives you this range you can use, so
(24)    you can use it as a cross-section, but you can think of
(25)    it in your mind as going down the river.
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 (1)    BY MR. HOOD: 
 (2)      Q.    Let me approach it a little bit differently,
 (3)    Mr. Hjalmarson.  If you're using a single cross-section
 (4)    in an attempt to characterize the entire stream and
 (5)    what depth is sufficient for these recreational craft,
 (6)    doesn't it seem to follow that when you're selecting
 (7)    the single cross-section, you ought to choose a part of
 (8)    the stream that reflects the lowest depth for that
 (9)    stream across its length?
(10)      A.    Well, you're looking at ordinary and natural,
(11)    and in space, you know, ordinary you think of in time,
(12)    normally, but you can think of --
(13)      Q.    Put temporal away.  We're talking about
(14)    spatial.
(15)      A.    Okay.  You can think about space, and the
(16)    ordinary condition on the Verde River, which is a
(17)    pool-riffle stream, is pools.  About 95 percent of that
(18)    river could be classed as a pool.  So that would be you
(19)    could consider that ordinary, and that's where it's at
(20)    least 3 foot deep.  It's a 3 foot minimum representing
(21)    the whole river.
(22)                   MR. HOOD: Do we need to take a moment
(23)    to try and fix this or keep going?
(24)                   DIRECTOR MEHNERT: Keep going.
(25)                   MR. HOOD: Okay.
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 (1)    BY MR. HOOD: 
 (2)      Q.    Let me see if I get an answer to my question.
 (3)              If you're going to identify a single
 (4)    cross-section that's going to be representative for the
 (5)    stream --
 (6)      A.    I didn't do that.
 (7)      Q.    Okay.  It's a single cross-section method,
 (8)    and if you're going to pick a cross-section or a small
 (9)    handful of cross-sections that are supposed to be
(10)    representative of the whole stream and you're looking
(11)    at what is the minimum depth you need to float a modern
(12)    recreational craft, aren't you -- shouldn't you be
(13)    placing your cross-sections in the riffles, where it's
(14)    the shallowest?
(15)      A.    I show that at the end of my report.  I show
(16)    the Hyra method, and then I show the range for the
(17)    riffles, which gets down close to 2 feet, and then I
(18)    show a range for the ordinary condition, which are the
(19)    pools.
(20)      Q.    That's not my question.  Your cross-sections
(21)    are not in riffles, true?
(22)      A.    My cross-sections are not in riffles?  I've
(23)    already explained that there's a bias.  Most of them
(24)    are in -- let's put it this way:  Most are in nonpool
(25)    areas.  It's too deep to wade in many parts of that
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 (1)    river in pools.  I've explained this.  So most of the
 (2)    measurements are made in riffle-type areas or in that
 (3)    transition zone we talked about a little while ago.
 (4)    It's not a riffle; it's not a pool.  It's part of the
 (5)    river channel that's controlled by the channel
 (6)    roughness, as opposed to some kind of obstruction
 (7)    downstream which creates the pool.
 (8)      Q.    So now are you saying some of your
 (9)    cross-sections are in riffles?
(10)              Because I thought we went over this, that
(11)    they're not in riffles?
(12)      A.    Not right in a riffle area.  I've heard
(13)    people referring to like a riffle area, and you would
(14)    have water, say, go through critical flow, and it comes
(15)    out a critical and you get into where what I think of,
(16)    as a hydraulic engineer, as a channel-controlling
(17)    environment, which is not a pool and it's not a riffle.
(18)    It's in between.  And it's that area where the current
(19)    meter measurements are typical made by the USGS,
(20)    because you can make very accurate measurements there.
(21)      Q.    Riffles are shallower than these in-between
(22)    areas, true?
(23)      A.    No.  No, not necessarily.  But -- no.
(24)    Riffles is where -- generally where it starts to go
(25)    into critical, critical and supercritical flow, and
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 (1)    then it comes out.
 (2)      Q.    So the -- we'll maybe pull up some pictures
 (3)    for February.
 (4)              So when we look at where these cross-sections
 (5)    are derived, it's visually going to show that those
 (6)    areas are shallower than the riffles, is that your
 (7)    testimony, Mr. Hjalmarson?
 (8)      A.    No.  They're shallower than the average
 (9)    depth --
(10)      Q.    That's not what I asked you.  That's not what
(11)    I've been asking you.
(12)      A.    No.
(13)      Q.    You're not answering my questions.
(14)      A.    The answer is no.
(15)      Q.    Okay.  So riffles would be shallower than
(16)    these in-between areas?
(17)      A.    No, not necessarily.
(18)      Q.    In most cases?
(19)      A.    In some cases, possibly.
(20)      Q.    I'm sure we'll hear more testimony about
(21)    that, and we'll see what other people have to say.  It
(22)    seems like a straightforward point.
(23)              Now, here are a couple of documents related
(24)    to the Hyra method.  It's Instream Flow Information
(25)    Paper No. 1 and No. 6.  And these are -- Freeport 15 is
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 (1)    Paper No. 5, which is X037.  Instream Flow Information
 (2)    Paper No. 6 is Freeport 14, which is also part of X037.
 (3)              And turn for me, if you would, first let's
 (4)    start with Paper No. 6, Mr. Hjalmarson, which is
 (5)    Freeport 14.
 (6)      A.    Okay, mine doesn't have that identification
 (7)    on it, but that's okay.
 (8)      Q.    Are you at Paper No. 6?
 (9)      A.    Mine says 5.
(10)      Q.    You got one that says 5 and you've got one
(11)    that says 6.
(12)      A.    Well, I don't have one that says 6.
(13)              Okay, I've got one that says -- no, 5.
(14)      Q.    Instream Flow Information Paper No. 6?
(15)      A.    Oh, I'm sorry.  Okay.  The other one you had
(16)    handwritten.  I was looking for the same thing.  I'm
(17)    sorry.
(18)      Q.    No, no problem.
(19)              Let's turn to Page 3, please.
(20)              Table 1 here, we've seen this table before in
(21)    other PowerPoints you've presented to the Commission;
(22)    is that right?
(23)      A.    Okay, say that again?
(24)      Q.    You see Table 1 on Page 3 of Instream Flow
(25)    Information Paper No. 6?
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 (1)      A.    Yes.
 (2)      Q.    This table is a table that you presented in
 (3)    other presentations to the Commission on other streams;
 (4)    is that correct?
 (5)      A.    It could be.
 (6)      Q.    Okay.  And Table 1 is titled "Required stream
 (7)    width and depth for various recreation craft as
 (8)    determined by single cross section method."  Is that
 (9)    right?
(10)      A.    Yes.
(11)      Q.    Is that what it says?
(12)              If you go up towards the top of the page,
(13)    there's a heading that says "Single Cross Section
(14)    Method."  Do you see that?
(15)      A.    That's right.
(16)      Q.    Let me read this.  Let me know if I get this
(17)    right.  It says "This method requires that only a
(18)    single cross sectional measurement be taken across a
(19)    stream.  The product of such an approach is a
(20)    determination of the lowest flow acceptable for
(21)    recreation.  The approach is based on the assumption
(22)    that a single cross section, properly located, can
(23)    define a minimum flow requirement.  Such a cross
(24)    section is located at an area displaying the least
(25)    depth across the entire stream."
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 (1)              Did I read that correctly?
 (2)      A.    Yeah, that's right.
 (3)      Q.    Let's turn to the other paper, Freeport 15,
 (4)    which is Instream Flow Information Paper No. 5.  And,
 (5)    actually, I'm sorry, before we do that, staying on
 (6)    No. 6, if you turn to Page 4, there's a description in
 (7)    the first full paragraph about a computer program,
 (8)    IFG-1?  Do you see that?
 (9)      A.    Okay.
(10)      Q.    Okay.  And this computer program has been
(11)    developed to predict width and depth across the
(12)    transect of any stage?  Do you see that?
(13)      A.    Yes.
(14)      Q.    Let's turn now to Information Paper No. 5,
(15)    which is Freeport 15, which is within X037.
(16)              And on Page 122, it says "Type 1 - Manning
(17)    Equation Assuming Uniform Flow."
(18)              Do you see that, about halfway down the page?
(19)      A.    Yes.
(20)      Q.    And then there's a reference to IFG-1, that
(21)    same computer program that is referenced in Instream
(22)    Flow Information Paper No. 6; is that right?
(23)      A.    Yes.
(24)      Q.    Okay, and it says the program outputs for
(25)    IFG-1 include distance to channel edge, in feet; is
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 (1)    that right?
 (2)      A.    Yes.
 (3)      Q.    It includes channel width, in feet; is that
 (4)    right?
 (5)      A.    That's right.
 (6)      Q.    Cross sectional area, in feet squared,
 (7)    correct?
 (8)      A.    That's true.
 (9)      Q.    Wetted perimeter, in feet?
(10)      A.    That's right.
(11)      Q.    Surface width, in feet, if we turn the page
(12)    onto 123?
(13)      A.    Yes.
(14)      Q.    No. 6 is hydraulic radius, in feet; is that
(15)    right?
(16)      A.    Okay.
(17)      Q.    Let's skip one, because I want to save the
(18)    best for last.
(19)              No. 8 is discharge, in cfs; is that right?
(20)      A.    Yes.
(21)      Q.    And No. 9 is average velocity, in feet per
(22)    second?
(23)      A.    Yes.
(24)      Q.    Okay.  No. 7 is average depth of the channel,
(25)    in feet; isn't that right?
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 (1)              That's the output --
 (2)      A.    Yes.
 (3)      Q.    -- of this computer program?
 (4)      A.    That's right.
 (5)      Q.    But you used maximum depth of the
 (6)    cross-section?
 (7)      A.    I used maximum, yes.
 (8)      Q.    Let's turn back to your appendices.  Let's go
 (9)    to Appendix E?
(10)      A.    D?
(11)      Q.    E.
(12)      A.    E.
(13)      Q.    Page 2 of that appendix, once you get --
(14)      A.    Okay.
(15)      Q.    All right.  Page 2 of Appendix E from your
(16)    submittals includes -- looks like there's a sign, "Site
(17)    of Old Camp Hualapai."  Is that right?
(18)      A.    Yes.
(19)      Q.    Are you with me?
(20)      A.    Yes.
(21)      Q.    Okay.  And you see we're talking about Camp
(22)    Hualapai?
(23)      A.    Yes.
(24)      Q.    Okay.  And it says, what you've written
(25)    here -- are these your words, or is this an excerpt?
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 (1)      A.    It reads as if it's something I may have
 (2)    doctored a little bit.
 (3)      Q.    And is it from this Fewkes reference from
 (4)    1912, or what's the source reference?
 (5)      A.    Let's see.  Where are my quotations?
 (6)              "Natural condition."
 (7)              No, I'm usually pretty careful about
 (8)    quotations.  Those would be my own words.
 (9)      Q.    Okay.  So is this -- do you have a primary
(10)    reference for this information about Camp Hualapai, or
(11)    is this just information you have in your mind?
(12)      A.    It's probably coming from Fewkes, though.
(13)      Q.    Okay.  What it says, that first paragraph, it
(14)    says "Camp Hualapai (1869 to 1873) - First known as
(15)    Camp Toll Gate, this post was established in May, 1869,
(16)    just southeast of Aztec Pass on William H. Hardy's toll
(17)    road between Prescott and Hardyville (which eventually
(18)    developed into Bullhead City).  In 1870, it was taken
(19)    over by the military to protect the road from Indian
(20)    attacks, but the troops abandoned the camp in 1873."
(21)              Is that what it says?
(22)      A.    That's right.
(23)      Q.    So risks associated with travel in this
(24)    region back in this time frame included the risk of
(25)    attack on the road, just like it would have included
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 (1)    the risk of attack on the waterway; isn't that right?
 (2)      A.    Yes.
 (3)      Q.    Let's turn to Appendix G.
 (4)      A.    Let me make 100 percent sure I understood
 (5)    what I agreed to.
 (6)              What attacks did you say; Indian attacks?
 (7)      Q.    Yes.
 (8)      A.    Indian attacks?
 (9)      Q.    Yes.
(10)      A.    Okay.
(11)      Q.    Appendix G, please, Mr. Hjalmarson.  We'll
(12)    start on Page 1 of that appendix.  The third paragraph
(13)    says "The few historic accounts --"
(14)              Are you with me on Page 1?
(15)      A.    Okay.
(16)      Q.    Third paragraph on Page 1 of Appendix G.
(17)      A.    Okay.
(18)      Q.    All right.  It says "The few historic
(19)    accounts of navigating the Verde River occurred with
(20)    human-impacted conditions where the base flow was
(21)    significantly depleted.  Human impacts to the Verde
(22)    started in the 1860s."
(23)              Did I read that correctly?
(24)      A.    Yes.
(25)      Q.    What year did human impacts on the Verde
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 (1)    begin, as far as your understanding goes?
 (2)      A.    The closest I could come to is the land I
 (3)    owned in Camp Verde had an 1868 water right through the
 (4)    Woods Ditch.  There is an earlier -- there's an earlier
 (5)    canal there, I think in 1966 or so, roughly that,
 (6)    roughly.
 (7)      Q.    1866?
 (8)      A.    Excuse me.  I'm sorry.  I always do that.
 (9)    1866.
(10)              Yeah, in the mid 18 -- 1865, '66, somewhere
(11)    in that range, there is an earlier ditch.
(12)      Q.    So the diversions in the stream started in,
(13)    roughly, the mid 1860s?
(14)      A.    Yes, that I'm aware of.
(15)      Q.    We're still on Appendix G.  Let's turn to
(16)    Page 54.
(17)              And you have G3, Channel Geometry, at the top
(18)    of that page.  Are you with me?
(19)      A.    Yes.
(20)      Q.    And G3a is Geomorphology of Verde River
(21)    Channel; is that right?
(22)      A.    That's right.
(23)      Q.    And you state as follows; these are your
(24)    words:
(25)              "Because the subject of geomorphology of the
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 (1)    natural channel of the middle Verde River is ably
 (2)    treated by Phil Pearthree, Ph.D., the following is
 (3)    from:  Pearthree, P.A., 1996, Historical Geomorphology
 (4)    of the Verde River, Arizona Geological Survey Open-File
 (5)    Report 96-13, 29 pages."
 (6)              Is that right?
 (7)      A.    That's right.
 (8)      Q.    And so what follows on the next, at least,
 (9)    couple of -- it looks like a few pages, are an excerpt
(10)    from Dr. Pearthree's discussion of the historical
(11)    geomorphology of the Verde River; is that right?
(12)      A.    Yes.  All of those are in quotation marks.
(13)      Q.    Correct.
(14)              Let's turn to Page 55.
(15)              You've talked over the last couple days a
(16)    little bit about the surveys conducted by Foster in
(17)    1873 and 1877; is that right?
(18)      A.    Yes, Foster and -- yes.
(19)      Q.    I just want to read a little bit about what
(20)    Dr. Pearthree had to say about Foster's work.  It says
(21)    "Low-Flow Channels.  Cadastral surveys from the 1870's
(22)    record evidence of a continuous low flow channel
(23)    throughout Verde Valley that was very similar to the
(24)    modern low-flow channel of the Verde River.  Surveys
(25)    conducted by Foster in 1873 and 1877 documented a
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 (1)    through-going stream about .5 meters ([which is
 (2)    roughly] 1.5 feet) deep and 15 to 30 meters ([roughly]
 (3)    50 to 100 feet) wide with a sandy bottom."
 (4)              Is that what it says?
 (5)      A.    Yes.
 (6)      Q.    And then it goes on a little bit lower, about
 (7)    four or five lines, it says "The banks of the low-flow
 (8)    channel were estimated to be 3 feet (consistent with
 (9)    the depth estimate)."
(10)              Is that right?
(11)      A.    The 3 feet I see in there is the average
(12)    depth of the river.
(13)      Q.    Okay, it says -- let's pick up where I
(14)    stopped reading.  It says "It is not clear from the
(15)    survey notes whether this low-flow channel was within a
(16)    well-defined flood channel."
(17)      A.    Oh, okay.
(18)      Q.    "The Verde River of the 1870's was described
(19)    as 'a beautiful stream of clear, pure water with an
(20)    average width of 100 links (66 feet) and an average
(21)    depth of 3 feet.'"
(22)              And there's a citation to Foster; is that
(23)    right?
(24)      A.    That's what I said I was reading, yes.
(25)      Q.    Right.
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 (1)              And then it goes on to say "The banks of the
 (2)    low-flow channel were estimated to be 3 feet
 (3)    (consistent with the depth estimate)."
 (4)              Is that right?
 (5)      A.    Yes.
 (6)      Q.    Let's turn, we're going to shift to your
 (7)    PowerPoint.
 (8)      A.    You're going to my PowerPoint now?
 (9)      Q.    We are.
(10)              Let's start on Page 8, if you would.  Sorry,
(11)    I'm in your appendices.  We'll come back to this.
(12)      A.    Now I'm a ping-pong ball.
(13)      Q.    No, I apologize.  That's my error.  I'll come
(14)    back to that one.
(15)      A.    Which appendix?
(16)      Q.    No, I'm sorry, that was your addendum.  I
(17)    have your addendum and your PowerPoint in the same
(18)    binder.  I thought I was going to your PowerPoint.  I
(19)    went to your addendum.  I apologize.
(20)      A.    You're getting as old as I am.
(21)      Q.    Boy, we're all getting a little bit older
(22)    this week.
(23)      A.    Yeah.
(24)      Q.    Thanks for bearing with us.
(25)              Let's start on Page 32.
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 (1)      A.    Of the --
 (2)      Q.    Of the PowerPoint.  We'll stick with your
 (3)    PowerPoint right now.
 (4)      A.    Oh, okay.  Okay, Page 32.
 (5)      Q.    Yeah, 32 of the PowerPoint.
 (6)              Okay, we have a couple of pictures.  One it
 (7)    says is about 1900.  The other one is late 1800s.  Is
 (8)    it safe to say that if you had more specific date
 (9)    information or what season we were dealing with, you
(10)    would have included that?
(11)      A.    Yes.
(12)              The lower one definitely looks like summer,
(13)    because of the vegetation, and the other one looks like
(14)    it could be too.  There's foliage out there.
(15)      Q.    But we don't know if it's June or if it's
(16)    August, right?
(17)      A.    No, you don't.
(18)      Q.    And that makes a pretty big difference in
(19)    terms of average discharge or median discharge on the
(20)    Verde, whether it's June or August; is that right?
(21)      A.    That's right.
(22)      Q.    Let's take a look at the next page, 33.  This
(23)    is Slide 33 from the PowerPoint.
(24)              We have some photos, and at least one of them
(25)    is August 2014.  Are these all -- I guess you probably


Page 1189


 (1)    don't know exactly when the picture was taken on the
 (2)    cover of the Paddle Guide; but are these other three
 (3)    pictures all from August of '14?
 (4)      A.    Only the one is the one I'm sure of.
 (5)      Q.    The other ones, we don't know what time of
 (6)    year it is?
 (7)      A.    No.
 (8)              Well, the Paddle Guide, that's generic.  Let
 (9)    me see.  Well, they're both summer, I think.
(10)      Q.    Okay.  So at least as far as the one on the
(11)    upper left corner, that was taken in August, which is
(12)    during the monsoon season; is that right?
(13)      A.    Yes.
(14)      Q.    Let's turn to Page 38.
(15)              Now, this is one of your cross-sections,
(16)    again.  The maximum depths that you calculated, you
(17)    calculated those using Manning's equation based on the
(18)    cross-section and the relationship between depth and
(19)    discharge; is that right?
(20)      A.    The primary equation I used, when I knew I
(21)    wasn't in a pool, was the Manning equation.  I also
(22)    looked at velocity-area relation too.  I didn't use a
(23)    single method on any of these.  I looked at it a couple
(24)    of different ways.
(25)      Q.    What's the other -- what's the velocity
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 (1)    method you just mentioned?
 (2)      A.    It's a velocity-area method, and you can --
 (3)    yeah, the velocity, you know, generally increases as
 (4)    area increases.  And I have a lot of experience with
 (5)    things like that, so I can look at that relation and
 (6)    tell if what I'm doing is reasonable.
 (7)              In a pool-riffle stream, you should be using
 (8)    more than one method, because you're going from a
 (9)    weir-type control to a channel-type control, which is
(10)    the Manning equation.
(11)      Q.    Is it in the materials that you've provided
(12)    the Commission, the information that lets us know, for
(13)    each set of depths that you estimated using an
(14)    equation, whether you were using the velocity equation
(15)    versus the Manning's equation?
(16)      A.    No.  I just explained I used more than one.
(17)    So I came into it several different ways, based on my
(18)    experience, using hydraulic equations.
(19)      Q.    But we don't know which hydraulic equation
(20)    you used in each instance?
(21)      A.    No, right at the moment I might have trouble
(22)    remembering.
(23)      Q.    Okay.  But at any rate, these maximum depths
(24)    that you're presenting, they are the result of an
(25)    equation that you're applying using cross-sections?
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 (1)      A.    They are the result of a hydraulic equation,
 (2)    and like I say, usually more than one.
 (3)      Q.    Why did you calculate maximum depths using
 (4)    equations, rather than going to the GS and getting
 (5)    their maximum depth information that's measured for the
 (6)    cross-section?
 (7)      A.    I think that's a good question.  I didn't go
 (8)    directly to their current meter measurements.  I did
 (9)    get like this high flow measurement, and then I ended
(10)    up doing the computations as I just discussed.  One
(11)    reason for that is the measured discharge that they
(12)    might provide to me wouldn't be the Q90 or the Q50 or
(13)    the discharge I'm interested in.  So I would end up
(14)    having to do hydraulic equations anyway.
(15)              So in this case I did exactly what you said.
(16)    I went to the USGS, asked for a high flow measurement.
(17)    They gave it to me.  They gave me that cross-section as
(18)    they defined it, and I used it.
(19)      Q.    But you didn't get the other depth
(20)    information they have that's actual measured empirical
(21)    data as to depths at that cross-section, did you?
(22)      A.    No, because this is a cableway section, and
(23)    they wouldn't be measuring low flows at that section.
(24)    It would be measured someplace else.
(25)      Q.    Whatever depth they are measuring at that
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 (1)    particular location, would having that data have helped
 (2)    you to calibrate your results?
 (3)      A.    It would have saved me a lot of work if it
 (4)    was available, and I would have asked for it if I knew
 (5)    it would be available.
 (6)      Q.    Do you know if it's available?
 (7)      A.    I know it's not.
 (8)      Q.    You know it's not available?
 (9)      A.    Not at this spot.
(10)      Q.    What about the other cross-sections you used?
(11)      A.    I did ask for their current meter
(12)    measurements.
(13)      Q.    Did they give them to you?
(14)      A.    Yeah.  I've shown you my cross-sections
(15)    supplied by the USGS.  So I had that information, yes.
(16)              The best sections I had were the Forest
(17)    Service ones, because they covered a wide range.  They
(18)    surveyed the section and defined the low flow or the
(19)    base flow conditions using a current meter, so it was
(20)    an excellent set of information for this study.
(21)      Q.    Is all of the data that you received from the
(22)    USGS related to measurements of the cross-sections, is
(23)    all of that data presented in the materials that we
(24)    have?
(25)      A.    I asked for available information.  I knew of


Page 1193


 (1)    some information that they had collected.  They
 (2)    provided me with what they had, and they apologized for
 (3)    not being able to find some of it.
 (4)      Q.    That wasn't my question.  All the information
 (5)    that you have from the GS, do we have it all in all of
 (6)    these materials you've put together and presented to
 (7)    the Commission; do we have all of that information?
 (8)      A.    I don't recall doing any type of
 (9)    cherry-picking or so forth.  I believe everything is
(10)    there that they provided me.
(11)      Q.    Let's go to Slide 54 of your PowerPoint,
(12)    please.
(13)      A.    54?
(14)      Q.    54.
(15)              Thank you.  That's it.
(16)      A.    54?
(17)      Q.    Yes.
(18)              What's the name of this gage?
(19)      A.    That's Granite Creek.  You know, I think it's
(20)    called Granite Creek near Prescott, I believe, but
(21)    anyway, it's Granite Creek.  There's only one USGS gage
(22)    on Granite Creek up there.
(23)      Q.    So that is depicting a USGS gage?
(24)      A.    Yeah.  That's a USGS gage right there.
(25)      Q.    Okay.  And do you know -- can you try and
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 (1)    orient us a little bit?  So we're on Granite Creek.
 (2)    Are we looking downstream on Granite Creek?
 (3)      A.    Yeah, you know, I can't tell from the water
 (4)    if it's up or down.  I would have guessed upstream.
 (5)      Q.    Yeah, you're probably right, as I look at it
 (6)    more closely.
 (7)      A.    I know the highway is on the gage side and,
 (8)    therefore, I would be going -- that would be looking
 (9)    upstream, yes.
(10)      Q.    Okay, so the highway ought to be on the right
(11)    side of this photograph?
(12)      A.    Yeah.  You know, you put the gage on the side
(13)    where the road is, if you can.
(14)      Q.    Makes some sense.
(15)              Do you know what time of year this photograph
(16)    was taken?
(17)      A.    I don't think it's summer.  Do you?
(18)              No, it's not summer.  So let's leave it at
(19)    that.
(20)      Q.    So other than saying it's not summer, you
(21)    don't know what time of year it is?
(22)      A.    No, I don't.
(23)      Q.    Let's turn to Slide 56, please.
(24)              Okay.  And here's that 8,095 acres we talked
(25)    about of the area above Paulden; is that right?
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 (1)      A.    That's right.
 (2)      Q.    And the notes I took yesterday when you were
 (3)    giving your direct presentation was that for Big Chino
 (4)    Creek, that we didn't have surveys and so you had to go
 (5)    about quantifying those cultivated acres differently
 (6)    than the other areas; is that a fair summary?
 (7)      A.    Yes.  The development up there occurred after
 (8)    the surveys were made.  I vaguely recall a little
 (9)    information on the surveys.  I'll just add one little
(10)    point of interest that some of the old-timers might
(11)    appreciate.
(12)              Way at the upper end there of the Big Chino,
(13)    but downstream from Seligman, back in one of the early
(14)    surveys, 1870s or so, they found a 90-foot deep well on
(15)    Mr. Sullivan's property.  I don't know if there was
(16)    water in it.  There was no -- you know, nothing.  But
(17)    if you're a hydrologist or groundwater person, you
(18)    would appreciate what I just said, because nobody knew
(19)    that.
(20)      Q.    Okay.  Back to Big Chino Creek.  So how many
(21)    acres, how many cultivated acres, out of that 8,095 did
(22)    you attribute to the Big Chino Creek area, where we
(23)    didn't have the survey information?
(24)      A.    Wait.  Say that -- I'm sorry.  Say it again.
(25)      Q.    Yep, be happy to.
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 (1)              Okay.  Focusing on Big Chino Creek, how many
 (2)    acres out of this 8,095 cultivated acres did you
 (3)    attribute to the Big Chino Creek area?
 (4)      A.    Just off the top of my head, about 800 or so,
 (5)    I think it was.
 (6)      Q.    And if we want to get a little more specific
 (7)    and maybe a little bit of backup for that, where do we
 (8)    go in your materials?
 (9)      A.    You go to the series of NRCS photographs
(10)    taken in 1940.
(11)      Q.    So did you estimate the number of cultivated
(12)    lands in the Big Chino area based on those aerial
(13)    photographs?
(14)      A.    That ended up being my primary source.
(15)      Q.    Is there anything in your information where
(16)    those acres are tabulated or discussed separate from
(17)    these other acres?
(18)      A.    No.  I have notes on them.  The reason I
(19)    haven't provided them is I used various methods of
(20)    doing that, and, oh, I think about 15 different areas,
(21)    and then I ended up subtracting areas where I knew
(22)    there were cienegas.
(23)      Q.    What other methods did you use other than the
(24)    aerial photography method for Big Chino?
(25)      A.    I used the survey maps, the federal surveys,
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 (1)    as much as I could.
 (2)      Q.    But those were of limited value because you
 (3)    say most of the development in that area occurred after
 (4)    the surveys, right?
 (5)      A.    Right, right.  So I'm saying the surveys were
 (6)    of limited value, but I used whatever was on them.
 (7)      Q.    Okay.  So you used whatever limited
 (8)    information was on the surveys; you used the aerial
 (9)    photographs from the 1940s.  What other information did
(10)    you use or what other methods did you use for Big
(11)    Chino?
(12)      A.    I did rely some on historic accounts in the
(13)    newspapers.  I was aware there's an account of a guy
(14)    putting a centrifugal pump in there in one of these
(15)    shallow wells I was telling you about.  There's
(16)    evidence of that, and I knew right where it was.
(17)      Q.    So how many acres did you attribute to that
(18)    centrifugal pump?
(19)      A.    That was a portable one.
(20)      Q.    How many acres did you attribute to it?
(21)      A.    To that pump, I didn't, because it was on
(22)    wheels, so he wheeled it around wherever he needed
(23)    water.  And I've seen that.  I saw that pump.
(24)    Unfortunately, I didn't photograph it.  I saw it in
(25)    1964, or I thought I was looking at that.  It was a
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 (1)    very old system.  In engineering school I did a
 (2)    research paper on centrifugal pumps, so I was very
 (3)    interested in it.
 (4)              What I looked at was -- I've been very
 (5)    interested in the Big Chino for many years.  I've been
 (6)    up there quite a bit with the USGS and on my own.  For
 (7)    example, when I first started working up there, the
 (8)    USGS was saying 20,000 acre-feet a year was being
 (9)    pumped.  And I looked it over and realized there wasn't
(10)    that much.  But 20,000, and that was going back before
(11)    I was there for several years.  That's a lot more than
(12)    what I show here.
(13)              And so I looked things over, and I went and I
(14)    ended up getting it correct.  I don't want to make a
(15)    long story about exactly how I did that, but I ended
(16)    up -- it resulted in a significantly lower annual, you
(17)    know, consumption amount based on my research.  So I
(18)    inherited something that wasn't quite right.
(19)      Q.    So how many of your roughly 800 acres from
(20)    Big Chino did you derive from the aerial photographs?
(21)      A.    The areas themselves?
(22)      Q.    From the aerial photographs that you
(23)    reviewed.
(24)      A.    Yeah, I basically did all of my
(25)    identification on the aerial photographs, but I used


Page 1199


 (1)    other sources to confirm what I was doing.  And, like I
 (2)    said, I was using Photoshop, and I would dice it up on
 (3)    my screen, and then I had a cropping that I would, you
 (4)    know, kind of like, you know, identify the area, and
 (5)    then I ended up limiting the areas.
 (6)      Q.    Did you do anything to account for the areas
 (7)    being cultivated in the Big Chino area, according to
 (8)    those aerial photographs, that were dryland farmed
 (9)    instead of irrigated?
(10)      A.    No, what I -- no.  That's a good question.
(11)    Those dryland farms there, they were there.  They were
(12)    cienegas, and like I've said several times, I did my
(13)    darnedest not to include cienegas in this.
(14)              What I found is, to be a little more
(15)    specific, is you could see old canals coming from like
(16)    Walnut Creek.  It was real clear, that you can see
(17)    these diversion channels coming into the fields.  Well,
(18)    those haven't been used for years.  You go out there in
(19)    the ground and see that it's been 10s, 50 years or more
(20)    that they haven't been used.
(21)      Q.    Isn't it possible that some of the acreage
(22)    you observed on the 1940s aerial photographs came into
(23)    cultivation midway during your period of record on your
(24)    stream gages?
(25)      A.    Is it possible they -- please say that again.


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


(31) Pages 1196 - 1199







In the Matter of the Navigability of the Verde River 
04-009-NAV


Administrative Hearing, Volume 5
December 19, 2014


Page 1200


 (1)    I want to make sure.
 (2)      Q.    Your period of record on your stream gage,
 (3)    your period of record for the GS stream gage that you
 (4)    use, runs from early in the 1900s up through what date?
 (5)      A.    You mean at the mouth of the Verde, the total
 (6)    record at below Bartlett Dam, is that the record you're
 (7)    talking about?
 (8)      Q.    Wherever along the river you were relying on
 (9)    USGS gage data to form your baseline for streamflow
(10)    that then you added back in for these cultivated areas,
(11)    what was the period of record of those data sets?
(12)      A.    They varied.
(13)      Q.    What -- and so --
(14)      A.    At the mouth of the river it was, what, 1898
(15)    to 19 -- I did the analysis about 1912 -- or excuse me,
(16)    2012.  That would be one period.
(17)              At the Paulden gage, I think, what is it,
(18)    from '64 or '5 on to the present.
(19)              The Clarkdale gage, there's two periods; one
(20)    in roughly 1915, '14, '15, '16, and then we put that in
(21)    in the '60s on to the present.
(22)      Q.    So it's possible that some of the cultivation
(23)    that you observed on the 1940s aerial photographs of
(24)    the Big Chino area did not come into cultivation until
(25)    partway through those periods of record, true?
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 (1)      A.    I was very careful that what I was looking at
 (2)    were the very old cultivated areas.
 (3)      Q.    You're doing this off of 1940s aerial
 (4)    photographs, right?
 (5)      A.    You bet.  You can see it, and I can take you
 (6)    out there and show you this stuff.
 (7)      Q.    You can tell what's been cultivated for
 (8)    60 years versus for 10 years?
 (9)      A.    Using the diversions there, canals that come
(10)    from the channels, that you know haven't had perennial
(11)    for a long time, that kind of thing.
(12)      Q.    How many acres did you subtract away from
(13)    what you observed on Big Chino because you said, you
(14)    know what, this is more recent, I don't want to count
(15)    this; how many acres?
(16)      A.    I didn't even consider that.  So where I had
(17)    to be really careful was the cienegas.
(18)      Q.    Let's turn to Page 60, Slide 60 of your
(19)    PowerPoint.
(20)              Okay.  This is Method 3, and I think you
(21)    playfully referred to this as SWAG yesterday?
(22)      A.    Yeah, it's a SWAG.  I was trying to milk
(23)    anything out of this I could.
(24)      Q.    And I think the transcript will reflect what
(25)    that acronym is for, but what I wrote down yesterday is
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 (1)    you said you have a low level of confidence in this
 (2)    method and that you're not going to stand behind this.
 (3)    You're really relying on the other two methods?
 (4)      A.    It's kind of in the ballpark.  You know, it
 (5)    shows that, all right, it's roughly, you know, it's --
 (6)    all the computations didn't show 10 cfs or they didn't
 (7)    show 5,000.  You know, they bounce around where we're
 (8)    talking about.
 (9)      Q.    If you didn't have Methods 1 and 2, would you
(10)    be testifying before this Commission that you were
(11)    confident in the results of your Method 3 to a
(12)    reasonable degree of scientific certainty?
(13)      A.    I might have considered Method -- that's
(14)    pretty hypothetical, but I might have considered
(15)    Method 3 accompanied by the width measurements, a
(16)    comparison of the survey -- the GLO survey widths along
(17)    the upper reach versus the present widths, because
(18)    those strongly indicate that the historic virgin flow
(19)    was more.
(20)      Q.    Let me get an answer to my question.
(21)              Method 3, not changing it, not adding on to
(22)    it, if all you have is this standing alone --
(23)      A.    Oh, alone?
(24)      Q.    Hold on.
(25)              You just have this.  You don't have Method 1.


Page 1203


 (1)    You don't have Method 2.  This is all you've done.  You
 (2)    haven't done a different version of Method 3.  You've
 (3)    done this Method 3.  Would you sit --
 (4)      A.    And I don't have --
 (5)      Q.    Hold on.  Hold on.
 (6)              Would you sit in front of the Commission and
 (7)    say that you have a high degree of scientific certainty
 (8)    that the results of this method are accurate, in a
 (9)    vacuum, just this method?
(10)      A.    I think on a SWAG you might put an error band
(11)    of maybe 25, 50 percent.  How does that answer --
(12)      Q.    Where do you get the 25 to 50 percent on a
(13)    scientific wild-ass guess?  Where do you come up with
(14)    that band?
(15)      A.    My experience.
(16)                   COMMISSIONER NOBLE: Whoa, whoa, whoa.


(17)                   THE WITNESS: My experience alone, which
(18)    is 54 years of this stuff.
(19)    BY MR. HOOD: 
(20)      Q.    Let's go to Slide 70.
(21)              Did I get that acronym wrong?  Isn't that the
(22)    acronym you used yesterday, Mr. Hjalmarson, SWAG?
(23)      A.    Pardon?
(24)      Q.    What is SWAG?
(25)      A.    It's a scientific wild-ass guess.
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 (1)      Q.    Okay.  Let's go to -- I just wanted to make
 (2)    sure I hadn't misheard.
 (3)              Let's go to Slide 70.
 (4)              Okay, you described yesterday that these
 (5)    lines are smoothed in places, that you're not concerned
 (6)    with details.  Keep it simple, stupid, was your other
 (7)    acronym, KISS.
 (8)              And my question for you, Mr. Hjalmarson, is
 (9)    there a version of this graph that we can look at
(10)    anywhere that is not smoothed; it's just the numbers,
(11)    not smoothed?
(12)      A.    I created it smoothed.
(13)      Q.    Okay.  So the answer is there's not a version
(14)    of this graph that doesn't have that smoothing
(15)    involved?
(16)      A.    I don't remember doing one.  I think this is
(17)    what I came up with.  Now, I might have been getting
(18)    tired that day.
(19)      Q.    Let's go to Slide 75.
(20)              Okay.  This is from a USFS Report, Percent of
(21)    study reach with indicated type of channel.  Do you see
(22)    that?
(23)      A.    Yes.
(24)      Q.    And that the dominant characteristic channel
(25)    is C; is that right?
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 (1)      A.    61 percent, yes.
 (2)      Q.    Yeah.  And so one of the differences between
 (3)    C and some of these other channel types, maybe take F,
 (4)    for example, is that this channel includes sandbars and
 (5)    gravel bars as part of its characteristic; is that
 (6)    right?
 (7)      A.    It shows that in the diagram.  You've got a
 (8)    good eye.  Berms and bars.
 (9)      Q.    Let's go to Slide 77.
(10)              Okay.  And you're -- I understand your
(11)    approach.  You used Hyra.  You're talking about
(12)    recreational watercraft like a kayak or a canoe, and so
(13)    we may not have any trouble here.
(14)              You would probably agree with me,
(15)    Mr. Hjalmarson, that anything more significant than a
(16)    canoe or kayak is going to have a very, very difficult
(17)    time getting through this location; is that right?
(18)      A.    Well, you might get that impression, because
(19)    it's an oblique photograph at ground level, and it's
(20)    not three-dimensional.  So it's real hard to determine.
(21)              But at the very minimum, it looks like you
(22)    would have to be a little careful going through there.
(23)    But I'm not -- I can't tell from that photo.  There's
(24)    no scale on it, and I can't really tell the spacing
(25)    along the channel between those rocks.
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 (1)              But, like I say, it's there and I'm showing
 (2)    it because there are things like that up there.  So I'm
 (3)    not hiding anything.
 (4)      Q.    Let's go to Slide 106, please.
 (5)              The second bullet says "These techniques use
 (6)    published information of the USBR, USGS, USFS, Salt
 (7)    River Project, local historic newspapers and Federal
 (8)    Land Surveys?"
 (9)              Did I read that correctly?
(10)      A.    Yes.
(11)      Q.    And I recall yesterday you having made a
(12)    clarification that all of the reports are published.
(13)    Some of the underlying information is not published.
(14)    Do you remember that clarification?
(15)      A.    Some of the under --
(16)      Q.    Some of the information supporting the
(17)    document, some of the information isn't actually
(18)    published.  Do you remember that?  You've gotten
(19)    information from various sources that may not be
(20)    published, per se?
(21)      A.    Oh, well, like the current meter
(22)    measurements, you know, those aren't published.  Maybe
(23)    the discharge for them is, but the measurement itself,
(24)    all that kind of information, no, that's not published.
(25)      Q.    And you've gone back to get some of that
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 (1)    other information, and I'm not playing gotcha.  My
 (2)    understanding of what you were saying yesterday is you
 (3)    wanted to clarify; some of this information I relied
 (4)    upon isn't really published, but the --
 (5)      A.    Yeah.  Like I called Dan Neary at the Forest
 (6)    Service and said, hey, you know, can you provide me
 (7)    with this stuff, and --
 (8)      Q.    Is all of the information that you relied
 (9)    upon in your materials, or is there somewhere sitting
(10)    on a shelf in your office in your home some of this
(11)    other information that's not here?
(12)      A.    Well, I can think right offhand the Forest
(13)    Service information, I have a computer file on that,
(14)    the file they sent me that I never touched.  I just
(15)    copied it and then used it.  So I have the original
(16)    file they sent me, as an example.
(17)      Q.    And that's not -- we don't have that in your
(18)    materials; is that correct?
(19)      A.    That's correct.
(20)      Q.    Anything else come to mind that you've got in
(21)    your file for working on this project that is not
(22)    included in your appendices or your addenda or your
(23)    reports or your PowerPoint or the supplemental handouts
(24)    yesterday?
(25)      A.    Well, I have the file that the USGS sent me.
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 (1)    I have the file the Sierra Club sent me.  Those are in
 (2)    my computer, I believe.
 (3)      Q.    Let's go to Slide 109, please.
 (4)              And this relates to a survey March 1 through
 (5)    20, 1911; is that right?
 (6)      A.    Yes.
 (7)      Q.    Do you know, did you do any digging to see
 (8)    what kind of discharges we had in the month of March in
 (9)    1911?
(10)      A.    I'm pretty sure I looked at it.  I think it
(11)    was at or near base flow.  I don't recall anything real
(12)    big.
(13)      Q.    At or near base flow would be how many cfs?
(14)      A.    Well, it could up to a few hundred; a couple,
(15)    300.
(16)      Q.    And you're --
(17)      A.    There might be a little direct runoff in
(18)    this.  I noted there that there was split flow, and
(19)    that does suggest it might be up a little bit.
(20)      Q.    And let's -- and you pull this out, this
(21)    particular set of field notes, to highlight the depths
(22)    that were noted; is that right?
(23)      A.    That's right.  Along that entire township or
(24)    that half of the township, which includes the river,
(25)    those are the four depths that the surveyor measured.
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 (1)      Q.    Okay.  This is Freeport 33, which is X045,
 (2)    and here we have a Department of the Interior
 (3)    publication, Geological Survey Water-Supply Paper 1313,
 (4)    and it's a compilation of records of surface waters of
 (5)    the United States through September 1950.
 (6)              Do you see that, Mr. Hjalmarson?
 (7)      A.    Yeah.
 (8)      Q.    And if we turn to Page 693 of that excerpt,
 (9)    which, again, is Freeport 33, we've got a chart of
(10)    monthly mean discharge; is that right?
(11)      A.    That's right.
(12)      Q.    And for March of 1911, the mean discharge was
(13)    2,372 cfs; is that right?
(14)      A.    That's true.
(15)      Q.    And we've heard some information about work
(16)    that was done in February of 1911 over the course of
(17)    the week.  Can you tell us what the monthly mean
(18)    discharge for February of 1911 was?
(19)      A.    What is it, 2,514?
(20)      Q.    Yep, that's it.  Thank you.
(21)              Let's go to Slide 115.
(22)      A.    Now, wait a minute.  Hold on just a second.
(23)    You're implying that the monthly discharge tells what's
(24)    going on during that survey?
(25)      Q.    Mr. Hjalmarson, you answered my question.
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 (1)    We're moving on.  If you want to do something, you can
 (2)    do it on redirect, if you want to come back in
 (3)    February.  We're not -- I've got limited time left with
 (4)    you, sir.  We're going to move on to Slide 115.
 (5)                   CHAIRMAN NOBLE: We're all going to
 (6)    stand up and take a breath.
 (7)                   THE WITNESS: Okay.
 (8)                   (A brief recess was taken.)
 (9)                   CHAIRMAN NOBLE: Mr. Hood.
(10)    BY MR. HOOD: 
(11)      Q.    Thank you, Mr. Chairman.
(12)              Mr. Hjalmarson, we're on Slide 115 of your
(13)    PowerPoint, and this is titled John Day River in
(14)    Oregon - Flow duration curves; is that right?
(15)      A.    Yes.
(16)      Q.    Comparison with natural flow of Verde and
(17)    Gila Rivers, correct?
(18)      A.    That's right.
(19)      Q.    Okay.  The red line and the green line are
(20)    your reconstructed flows for the lower Verde and middle
(21)    Verde respectively; is that correct?
(22)      A.    Yes.
(23)      Q.    The dots there that you have for the lower
(24)    Gila River, those are for your reconstructed flows of
(25)    the Gila River; is that right?
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 (1)      A.    Yeah.  As I said earlier, those are from the
 (2)    study I did approximately 12, 15 years ago.
 (3)      Q.    I think your testimony on that point was back
 (4)    in the '05 time frame, does that sound right?
 (5)      A.    Yeah, way back.
 (6)      Q.    Yep.
 (7)              Then we have two black lines.  And are these
 (8)    based on gage data, or did you make some effort to
 (9)    reconstruct these flows back to ordinary and natural
(10)    condition?
(11)      A.    Those are gaged.  On this river they assume
(12)    that the current river, current flows, were essentially
(13)    the same as the historic.
(14)      Q.    Who assumed that?
(15)      A.    In this, as far as I understand the John Day
(16)    study for ANSAC -- not ANSAC, but for the navigability,
(17)    they assumed there was no significant impact by man.
(18)              Now, to answer your question directly, I
(19)    simply took all the gage data available, loaded it into
(20)    my computer, and believe me, there was like 50,000
(21)    daily flows, and I ranked it and sorted it and plotted
(22)    it.  You're looking at it.
(23)      Q.    Okay.  So I think I follow.  I just want to
(24)    make sure.  I'm going to try and say this in a way
(25)    that's a yes or no.  I just want to make sure I


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


(34) Pages 1208 - 1211







In the Matter of the Navigability of the Verde River 
04-009-NAV


Administrative Hearing, Volume 5
December 19, 2014


Page 1212


 (1)    understand.
 (2)              The John Day information here, let's assume
 (3)    there was some diversion somewhere affecting that
 (4)    stream.  You've not attempted to reconstruct those
 (5)    flows using Manning's, using a cross-section analysis,
 (6)    using Method 1, 2, or 3.  This is just raw data,
 (7)    whether it was diverted, depleted or not, correct?
 (8)      A.    This is data from the United States
 (9)    Geological Survey at two gages on the John Day River,
(10)    and I did just what I said previously to that data.  It
(11)    came from U.S. Geological Survey web site for two of
(12)    the main gages on that river, and there it is.
(13)      Q.    And if there were any depletions, you've not
(14)    accounted for that here; is that correct?
(15)      A.    I didn't do a thing with it.  I sorted it and
(16)    plotted it, and you're looking at it.
(17)      Q.    Let's go, I want to page through your
(18)    addendum now, Mr. Hjalmarson.  I'm not going to bounce
(19)    back to your PowerPoint.  So can we make a switch on
(20)    the screen to your addendum so that people can follow
(21)    along?
(22)      A.    Addendum.  Let's see.  Oh, gosh, I hope I
(23)    have it in here.
(24)              Let's see, how do I show the whole thing
(25)    there?
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 (1)      Q.    It's going to be one of those buttons.
 (2)                   MR. HOOD: Is there a PowerPoint whiz
 (3)    who can tell us which one of these --
 (4)                   MS. HERR-CARDILLO: It's not a
 (5)    PowerPoint.  It's a PDF, I'm pretty sure.  Isn't that a
 (6)    PDF you have open?
 (7)                   (An off-the-record discussion ensued.)
 (8)                   MR. HOOD: Thank you, Joy.
 (9)    BY MR. HOOD: 
(10)      Q.    And before we jump into your addendum, I'm
(11)    going to hand you Northwest Steelheaders Association
(12)    versus Simantel.  This is [113] P.3d 383, Oregon
(13)    Appeals Court, 2005.  And I've got a highlighted
(14)    portion here on Page 391 of that opinion.
(15)              Can you just, Mr. Hjalmarson, please read the
(16)    highlighted sentence?  Out loud, please.
(17)      A.    "We note, at the outset, that the hydrologic
(18)    data indicates that, in 1859, the river's summer flow
(19)    was nearly twice that it is today."
(20)      Q.    Thank you.
(21)              Okay.  Let's go to Page 8, please.
(22)              I'm sorry, Page 11 of the addendum,
(23)    Mr. Hjalmarson.
(24)              And here we've got in your red box, it's
(25)    February 18 to March 9, 1911, Surveyor Farmer; is that
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 (1)    right?
 (2)      A.    Yes.
 (3)      Q.    And you have a series of average depths in
 (4)    feet?
 (5)      A.    Yes.
 (6)      Q.    And if you would look back at Freeport 33,
 (7)    please, which is the Compilation of Records of Surface
 (8)    Waters of the United States through September 1950,
 (9)    which, again, is X045 in evidence, I know I asked you
(10)    about February.  I just want to confirm that March was
(11)    also running pretty high in terms of mean discharge for
(12)    that month.
(13)      A.    You have to -- when you look at this, you
(14)    have to read the general description on the left.  It
(15)    accompanies.
(16)      Q.    Here.
(17)      A.    I'm aware of that.
(18)      Q.    But that's what I'm asking you to read,
(19)    Mr. Hjalmarson.
(20)      A.    Okay, I --
(21)      Q.    My question is, can you please go to the
(22)    column for March.  Go to the row for 1911.
(23)              You can come back with all the explanation
(24)    you want in February.
(25)              March 1911, the monthly mean discharge is
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 (1)    2,372; is that right?
 (2)      A.    That's right.
 (3)      Q.    The monthly mean discharge for February of
 (4)    that year was 2,514; is that right?
 (5)      A.    We've covered that.  Yes.
 (6)      Q.    And the January monthly mean discharge for
 (7)    that same year was 2,904; is that correct?  Is that
 (8)    what it says?
 (9)      A.    That's right.
(10)      Q.    Let's go to Page 37.
(11)              Okay, we have a chart here related to channel
(12)    slope and bankfull discharge, in cfs; is that right?
(13)      A.    Yes.
(14)      Q.    And were you here yesterday when I had one
(15)    follow-up for Mr. Fuller about the bankfull concept?
(16)      A.    Yes.
(17)      Q.    Did you hear his response to my question
(18)    about how that relates to the ordinary high water mark?
(19)      A.    Yes.
(20)      Q.    Why don't you give us your understanding or
(21)    description of what bankfull is as it relates to the
(22)    bank of the normal channel, normal high water mark,
(23)    however you define the bankfull condition?
(24)      A.    Well, I commonly think of it as, oh, an area
(25)    occupied by the 1 1/2 to maybe 3-year flow.  It's
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 (1)    related to -- I think of it on the Verde as related to
 (2)    a base flow, a discharge that's related to the forming
 (3)    of the low flow channel, because it's a discharge that
 (4)    represents many, many days of flow.
 (5)      Q.    Bankfull, just the term, conjures an image
 (6)    that some bank is being -- you're reaching the level of
 (7)    some bank.  Is that accurate?
 (8)      A.    Right, and -- yes.
 (9)      Q.    Is it the bank of the low flow channel; is it
(10)    the normal -- or is it the ordinary high water mark; or
(11)    is it some other demarcation?
(12)      A.    It's below the ordinary high water mark.
(13)      Q.    So is it the bank of the ordinary -- the low
(14)    flow channel?
(15)      A.    It would be of the low flow channel, yes.
(16)      Q.    And so whatever bankfull requires, let's set
(17)    that aside.  Let me just make sure I understand your
(18)    chart.
(19)              If the discharge required to reach this
(20)    bankfull condition is somewhere in the neighborhood of
(21)    two to 5,000 cfs, that would push it into the braided
(22)    category; am I reading this correctly?
(23)      A.    Yes.
(24)              If you note, I have an oval there that covers
(25)    a range.
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 (1)      Q.    Let's go to Page 62.  We're still in your
 (2)    addendum.
 (3)              And here, Mr. Hjalmarson, can you describe
 (4)    for us what this aerial photograph depicts?
 (5)      A.    This is the Verde River near the mouth of
 (6)    West Clear Creek.
 (7)      Q.    And this photograph seems to depict quite
 (8)    nicely that C channel, which is the 61 percent
 (9)    predominant channel form that we discussed on Page 75
(10)    of your PowerPoint, that shows a number of sandbars
(11)    throughout its course; is that right?
(12)      A.    There appears to be some sandbars there.
(13)              Let me qualify that.  That picture we saw
(14)    that the Forest Service produced, that's on the upper
(15)    Verde, to be specific.  But, yes, it does depict it
(16)    down here.  But I don't want to have you think that
(17)    maybe 61 percent of this river down here is like that,
(18)    like this.
(19)      Q.    But you agree, and it's in your PowerPoint,
(20)    that 61 percent of the river is that C classification
(21)    of channel type, right?
(22)      A.    Above the Clarkdale gage, where they studied
(23)    it.
(24)      Q.    You said earlier today something about
(25)    information you presented at the Santa Cruz hearing, or
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 (1)    at least that's the way I heard it.  And I just wanted
 (2)    to clarify, were you perhaps talking about the
 (3)    testimony you provided concerning the San Pedro River?
 (4)      A.    I don't remember what you're referring to.
 (5)      Q.    Well, you talked about the general nature of
 (6)    your methods and using Manning's and cross-sections and
 (7)    calculating maximum depth and using Hyra.  I'm
 (8)    paraphrasing, obviously, Mr. Hjalmarson.  But you said
 (9)    this is similar to what I've described at the hearing
(10)    at the Santa Cruz.  And I just wanted to confirm, you
(11)    weren't --
(12)              First of all, that's a fair summary of the
(13)    work you've done for a number of streams involved in
(14)    these proceedings, right?
(15)      A.    That's true.  I used it on the Gila, also.
(16)      Q.    Right, the Gila, the San Pedro, the Santa
(17)    Cruz.  We're here on the Verde.  Correct?
(18)      A.    That's true.
(19)      Q.    Okay.  I just wanted to clear up for the
(20)    record, you testified concerning the San Pedro.  I
(21)    don't think you testified on the Santa Cruz.  Is that
(22)    right?
(23)      A.    That's true.
(24)      Q.    And I may have just misheard you.  You may
(25)    have said the San Pedro, or you may not have said
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 (1)    hearing and you were just referring to your submittal.
 (2)    I just wanted to clear that up.
 (3)      A.    Let's just say I've used it before.
 (4)      Q.    Yeah.  I just wanted to clear that up.
 (5)              And so you've used these general
 (6)    methodologies on these various streams, and they've
 (7)    lead you to conclude that the San Pedro River was
 (8)    navigable in its natural and ordinary condition at the
 (9)    time of statehood, correct?
(10)      A.    That's correct.  But it didn't have -- it
(11)    wasn't an optimum condition like Hyra shows for the
(12)    Verde.  It was a lower condition.
(13)      Q.    And you used the same general methods to
(14)    opine in submittals to the Commission that the Santa
(15)    Cruz was navigable in its natural and ordinary
(16)    condition as of the date of statehood from the
(17)    international boundary down to the Picacho Peak area,
(18)    and the specific milemarker I don't recall?
(19)      A.    That's true, yes.
(20)      Q.    You received some questions from Mr. Slade
(21)    about Mr. Burtell's report, and you talked about you
(22)    had a fundamental concern about Mr. Burtell's approach
(23)    for how water was extracted from the ditch; is that a
(24)    fair paraphrase?
(25)      A.    I had concern about applying that extraction
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 (1)    to a reduction of flow in the Verde, and my obvious --
 (2)    the most obvious concern was related to he used present
 (3)    conditions, and I know that they wouldn't apply to the
 (4)    past very far.
 (5)      Q.    But he was adding water back into the system
 (6)    that was being diverted to reach a natural condition;
 (7)    is that the way you understand what he was trying to
 (8)    do?
 (9)      A.    That's kind of what he was doing.
(10)      Q.    Okay.  And so can you just clarify what your
(11)    concern is with his approach?
(12)      A.    I'll go back to what I said this morning and
(13)    just stay with that, because I didn't analyze it much
(14)    beyond that.
(15)              But as I pointed out, a USGS report that
(16)    Sandy Owen-Joyce did, Bulletin No. 3, has conditions in
(17)    there that would cast doubt on what he did, and a lot
(18)    of that doubt arises from the fact that there's
(19)    groundwater moving into the river alluvium from below
(20)    and that kind of thing.
(21)      Q.    What does that groundwater movement through
(22)    the alluvium -- how does that interplay with concerns
(23)    you have about Mr. Burtell's analysis?
(24)      A.    Like I say, I don't want to go into details,
(25)    but I do know that's going on, and he never mentioned
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 (1)    it.
 (2)      Q.    Well, is there water that's leaving the
 (3)    system by some manmade factor that you think
 (4)    Mr. Burtell's not accounting for?
 (5)      A.    I think it's a natural factor he didn't
 (6)    account for in that regard.  It's a manmade factor in
 (7)    regard to the farming conditions have changed
 (8)    significantly over time.  It's gone from big farms to
 (9)    little residential home sites.  No mention of that was
(10)    made, that I remember.
(11)      Q.    And so I meant to get to this before.
(12)    Commissioner Allen asked a question for you about the
(13)    reduction in --
(14)      A.    That's right.
(15)      Q.    -- cultivated areas in the area, and I had
(16)    trouble with your answer.
(17)              But you do agree that the cultivated acreage
(18)    has reduced over time, if I understand your --
(19)    immediately prior --
(20)      A.    No, I think I said -- I think I said that I
(21)    think the evapotranspiration from the area is about the
(22)    same.
(23)      Q.    Okay.  And his question, which I don't think
(24)    you answered, and my question, which you haven't
(25)    answered, is do you agree that the cultivated acreage
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 (1)    has reduced over time?
 (2)              I'm not asking you about ET.  I'm asking if
 (3)    the cultivated acreage has been in decline?
 (4)      A.    Well, that's obvious.  Yes.
 (5)      Q.    You talked about the percentage of return
 (6)    flows that Mr. Burtell calculates for purposes of water
 (7)    put to use through irrigation that returns to the
 (8)    river.  Do you remember that discussion?
 (9)      A.    Yes.
(10)      Q.    And what I wrote down here, and I know it's a
(11)    paraphrase, is that you didn't know if that was the
(12)    right number or not.  Did I hear you correctly this
(13)    morning?
(14)      A.    I didn't see enough information to give me
(15)    any confidence in that number.
(16)      Q.    So you don't know if it's the right number or
(17)    not, is my question?
(18)      A.    Right.  I am suspicious that it's not.
(19)      Q.    What do you base that on, Mr. Hjalmarson --
(20)      A.    My experience.
(21)      Q.    -- given that you have not -- you just
(22)    described repeatedly that you did not examine his
(23)    report in any detail --
(24)      A.    No, I didn't.
(25)      Q.    -- and you're not prepared to discuss details
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 (1)    as such?  That is a direct quote from this morning.
 (2)      A.    That's right.  I have a lot of experience,
 (3)    and I looked at what he did.  I was aware of what's
 (4)    going on there in the natural hydrology.  And I became
 (5)    suspicious of that there's other factors at play that
 (6)    might affect what he thought he was doing.
 (7)              And that's where I'm going to stand.  I did
 (8)    not look at it in detail, but I have a lot of
 (9)    experience.  I've reviewed I don't know how many
(10)    reports, hundreds of scientific reports, and I get
(11)    pretty good at seeing when something smells a little
(12)    bit.
(13)      Q.    Aside from telling us all that it smells a
(14)    little bit, do you have any information or evidence to
(15)    indicate that Mr. Burtell's estimate of return flow
(16)    percentage is erroneous?
(17)      A.    Only my suspicion.
(18)      Q.    Okay.
(19)                   MR. HOOD: That's all I have.  Thank you
(20)    for your patience, Mr. Hjalmarson.  Thank you to the
(21)    Commission.  Appreciate it.
(22)                   CHAIRMAN NOBLE: Eddie, I want you to
(23)    know there is a Santa Claus, and he looks a lot like
(24)    Mr. Hood.
(25)                   MR. SLADE: I thought he looked like
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 (1)    Mr. Hjalmarson.
 (2)                   MR. HOOD: That was the best line of the
 (3)    week.  That was good.  That was really good.
 (4)                   CHAIRMAN NOBLE: Is there someone who


 (5)    has about 20 minutes, or are we out of here?
 (6)                   MR. MCGINNIS: I have 20 minutes, but I
 (7)    have another couple hours to go with that, so...
 (8)                   CHAIRMAN NOBLE: Would you just as soon


 (9)    start when we convene next?
(10)                   Because either way, you're going to get
(11)    two shots.  You're either going to get --
(12)                   MR. MCGINNIS: I don't have a preference
(13)    one way or the other.
(14)                   CHAIRMAN NOBLE: I feel like we didn't
(15)    put in a full day, but...
(16)                   MR. MCGINNIS: I can do 20 minutes, but
(17)    I can also let everybody go home now too.  Either way.
(18)                   Yes, I am a coward.  I've got
(19)    Mr. Hjalmarson in front of me shaking his head and
(20)    about to fall off, and Ms. Hernbrode is doing the same
(21)    thing.  They both want me to say they don't want me to
(22)    start now, but I don't care.
(23)                   CHAIRMAN NOBLE: Inasmuch as we were
(24)    going to finish at 3:00, I think finishing 20 minutes
(25)    early is not a waste of time.  So we're calling it a
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 (1)    day.  We're on our way home.  Have a good weekend.
 (2)    Have a good holiday.  We'll see you again sometime next
 (3)    year.
 (4)                   (The proceedings adjourned at 2:40 p.m.)
 (5)   
 (6)   
 (7)   
 (8)   
 (9)   
(10)   
(11)   
(12)   
(13)   
(14)   
(15)   
(16)   
(17)   
(18)   
(19)   
(20)   
(21)   
(22)   
(23)   
(24)   
(25)   
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 1                  CHAIRMAN NOBLE:  Good morning.  Welcome
  
 2   to Day 5 of the ANSAC Verde River hearing.  Have the
  
 3   record reflect the presence of Commissioner Horton,
  
 4   Commissioner Allen and Commissioner Noble, and that we
  
 5   are in the process of continuing an examination of
  
 6   Mr. Hjalmarson by Mr. Slade.
  
 7                  Mr. Slade.
  
 8                  MR. SLADE:  Good morning, Mr. Chairman.
  
 9   Good morning, Commissioners.
  
10
  
11                CONTINUED CROSS-EXAMINATION
  
12   BY MR. SLADE:
  
13       Q.    Good morning, Mr. Hjalmarson, and, again, if
  
14   I may call you Win, to keep us as brief as possible?
  
15       A.    That's fine.
  
16       Q.    I appreciate that.
  
17       A.    And good morning.
  
18       Q.    I wanted to return for a second to the Hayden
  
19   report and compare some of the work done in the Hayden
  
20   report to what you did.  We're not going to
  
21   specifically look at the Hayden report.
  
22             My question is, when you looked at the
  
23   agriculture in the surveys, you had to make an
  
24   assumption that that agriculture continued through
  
25   statehood, because some of those surveys were from the
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 1   1870s; is that right?
  
 2       A.    That's correct.  Most of the surveys were
  
 3   1871 and 1872.
  
 4       Q.    Did Hayden and his predecessors have to make
  
 5   similar assumptions about the agriculture irrigated
  
 6   land?
  
 7       A.    I don't recall a similar assumption, and, of
  
 8   course, the prestatehood information in Hayden on most
  
 9   of the upper watershed isn't there.
  
10       Q.    But when Hayden did his report in 1940, the
  
11   previous data was from c1914.  So he had to assume, to
  
12   a certain degree, that agriculture remained at that
  
13   point from 1914 to 1940, that is, continued?
  
14       A.    I don't specifically recall him making that
  
15   assumption, but he did present 1940 information.
  
16       Q.    Did you find any other sources that confirmed
  
17   your understanding of the agriculture land aside from
  
18   the federal surveys?
  
19       A.    Say that again, please?
  
20       Q.    Did you find any other sources, newspapers,
  
21   personal recollections, that confirmed your
  
22   understanding of the agriculture surveys and the
  
23   irrigated land shown on that?
  
24       A.    Yes.  There were historic newspaper accounts
  
25   that I used to corroborate the land surveys.  A good
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 1   example is, on the Big Chino Valley, I was aware that
  
 2   in 1964, when I was up there, I was aware of shallow
  
 3   pumping, kind of, I guess you think of it maybe in the
  
 4   subflow zone in the river or a shallow hole that was
  
 5   dug and a centrifugal pump was being used.
  
 6             And I found a newspaper account in the late
  
 7   1800s that described the purpose of that particular
  
 8   centrifugal pump and so forth.  So there was that type
  
 9   of a connection.
  
10       Q.    I think it might be helpful if you moved your
  
11   microphone back a little bit, because the volume is set
  
12   so high.
  
13                  CHAIRMAN NOBLE:  And, Win, we apologize.
  
14   We can't seem to get control of the volume.
  
15                  THE WITNESS:  That's okay.  It's partly
  
16   my fault.
  
17   BY MR. SLADE:
  
18       Q.    I would like to return to the cross-section
  
19   analyses that you did.  And so Step 1 was hydrology,
  
20   Step 2 was getting the cross-sections, Step 3 was
  
21   putting the hydrology into the cross-sections.  Do I
  
22   have that correct?
  
23       A.    That's basically correct.  It was basically
  
24   hydrology, then hydraulics, and then the evaluation of
  
25   navigability; and the hydraulics consisted of using the
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 1   cross-sections that were available and associated
  
 2   hydraulic computations.
  
 3       Q.    Okay.  Can you explain for the Commission the
  
 4   standard practice that you used to put the hydrology,
  
 5   put the flow into those cross-sections?  Did you use a
  
 6   computer; did you use calculations; and is that
  
 7   standard practice?
  
 8       A.    Yes, what I used was standard engineering
  
 9   practice.  It involved conveyance-slope computations
  
10   or, basically, the use of Manning's equation.  And for
  
11   the section controls it involved the use of kind of
  
12   weir equations, except for parabolic riffle.
  
13       Q.    Is that generally how determining depths is
  
14   done?
  
15       A.    In my 31 years with the USGS, working mostly
  
16   on surface water, that was standard practice.
  
17       Q.    And you calculate maximum depths as opposed
  
18   to average depths.  Could you explain why?
  
19       A.    I believe that maximum depths are more
  
20   representative of navigability for a river like the
  
21   Verde, because I knew enough about it to know that
  
22   you're not going to float a 20-foot wide barge down
  
23   that river.  So I knew that, going in, that -- and it
  
24   could be a little biased, if you wanted to argue having
  
25   a fully neutral approach to this.  But I knew going in
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 1   that we're dealing with small watercraft, and so that
  
 2   was the initial basis for my analysis, and I knew that
  
 3   maximum depth would be more representative of some kind
  
 4   of average depth for small watercraft.
  
 5       Q.    And I hate to get you up this early, but
  
 6   would you be able to show the cross-section channel
  
 7   representation at Clarkdale and depict the maximum
  
 8   depth as opposed to the average depth?
  
 9       A.    Looking downstream.
  
10       Q.    So this will be Exhibit 48, X048.
  
11       A.    Looking downstream, below the section control
  
12   for the gage, or approximately 100 feet, plus or minus,
  
13   this is the typical shape of the low flow channel where
  
14   there's base flow.  I personally have made at least two
  
15   dozen current meter measurements at this location.
  
16   It's been many years since I did that, but it's shaped
  
17   something like this.
  
18             Let's just assume this is the low point in
  
19   the channel.  So that would be the maximum depth
  
20   somewhere in this area.  The mean depth would be
  
21   something considerably higher because of this panhandle
  
22   condition here.  So if you take the total
  
23   cross-sectional area and divide it by this width,
  
24   you're going to get a depth that is representative of
  
25   the entire cross-section.  Part of that cross-section
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 1   has nothing to do with navigability.
  
 2             Now, if you had something like a channel like
  
 3   that and you picked it by the red left bank -- excuse
  
 4   me, right bank.  If it was shaped like that, kind of
  
 5   like a parabola, then you would expect that the average
  
 6   depth might have some meaning if you're focusing on
  
 7   wide watercraft.
  
 8             And there's a general relation between
  
 9   maximum depth and average depth for a nice
  
10   parabolic-shaped channel.
  
11             Average depth is approximately two-thirds of
  
12   the maximum depth.  So in this general area, for the
  
13   rating for the gage, using the discharge from this
  
14   location and the gage height at the gage, in other
  
15   words, using the rating at the gage, I determined a
  
16   maximum depth at the riffle, which would be a little
  
17   above where these measurements are made, of about
  
18   3 feet for the Q90.  So that would be equivalent to
  
19   roughly 2 feet average depth.  This is a real rough
  
20   comparison.
  
21             Now, because of this panhandle shape, if I
  
22   was applying that to this cross-section, I would expect
  
23   a lesser depth than 2 feet for the average depth at
  
24   this particular location, where most of those low flow
  
25   measurements were made at this gage.
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 1       Q.    Thanks.
  
 2       A.    Let me add one thing.  This general, the
  
 3   concept there, applies anywhere on the river.  The
  
 4   effect of a nonparabolic shape, in other words, with a
  
 5   little panhandle and so forth, that is typical of many
  
 6   cross-sections.
  
 7       Q.    So, again, is that part of the reason why you
  
 8   used, at least in the upper Verde, multiple
  
 9   cross-sections as opposed to just using the Paulden or
  
10   the Clarkdale gage?
  
11       A.    Yes.  I felt it was -- well, I used what was
  
12   convenient, where current meter measurements had been
  
13   made, and then like I explained on the Forest Service,
  
14   you're basically overwhelmed with data with 108
  
15   cross-sections.  So I used what the Forest Service
  
16   selected for me as representative, and I did check
  
17   those, and it appeared representative to me.
  
18       Q.    Do you know if a boating channel, which
  
19   you're calling the maximum depth, is that something
  
20   that rivers have, that all rivers have, some rivers
  
21   have?  Is that a characteristic of rivers to have a
  
22   maximum depth, which you call the boating channel?
  
23       A.    Yeah, it varies how it's used, but generally
  
24   speaking, like the Mississippi River, for example, the
  
25   navigation channel is the part that has the maximum
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 1   depth.  It can be dredged to keep it a maximum depth.
  
 2   In the Mississippi, for example, there's -- a lot of it
  
 3   is braided, so you might have three or four channels.
  
 4             In the example I presented at the Santa Cruz
  
 5   hearing, I showed a plan view of the navigation channel
  
 6   for a piece of the Mississippi in a braided reach, and
  
 7   it showed clearly where the navigation channel was, and
  
 8   then it showed, I think, about three other channels
  
 9   that weren't navigable.
  
10             So the answer is, yes, the navigation is
  
11   associated with the thalweg.
  
12       Q.    So if I heard you correctly, you said that if
  
13   you look at navigation maps or something of that sort
  
14   for the Mississippi River, there will be an indication
  
15   on where the thalweg or the maximum channels are, and
  
16   that indicates where boats should pass through; is that
  
17   correct?
  
18       A.    Generally speaking, you're absolutely
  
19   correct.
  
20       Q.    And if we take -- if we compare that to the
  
21   Verde, in some ways are the boating guides for the
  
22   Verde similar to those maps that you would have on the
  
23   Mississippi, in that they tell you where your channel,
  
24   your maximum depth, might be and where you should boat?
  
25       A.    I own several of the -- or a few of the
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 1   boating guides, and I honestly haven't studied them
  
 2   well enough to answer that.  I have listened to the
  
 3   boaters at the hearing this week, and they all seem to
  
 4   be talking about the thalweg or the deepest point that
  
 5   they follow.
  
 6       Q.    If you could turn in your PowerPoint to
  
 7   Slide 88, please.
  
 8       A.    Let's see, where am I at there?
  
 9             Let me work my way down from there.  Let's
  
10   see, that's 84.  Okay.
  
11             That one?
  
12       Q.    Yes.  And this -- am I correct that this
  
13   slide compares depths today to depths you found when
  
14   you reviewed the federal land surveys?
  
15       A.    This is widths.
  
16       Q.    Excuse me, widths.
  
17       A.    These are the widths.  The widths for the
  
18   federal surveys are at or before statehood.  There was
  
19   a survey that had a couple of widths that was, I think,
  
20   1912 or right near statehood.
  
21       Q.    Now --
  
22       A.    But those represent the early -- the federal
  
23   surveys are basically prestatehood.  And then the other
  
24   group are from the USGS and the Sierra Club and Forest
  
25   Service, the colored ones.
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 1       Q.    Now, as widths increase on a river, is it
  
 2   generally a true statement that depths decrease?
  
 3       A.    The maximum depth -- as widths increase --
  
 4   well, for this reach -- let me kind of address that
  
 5   question to the upper reach, and which this represents.
  
 6             We're just about certain that the channel
  
 7   hasn't changed much in a long time.  So these widths
  
 8   represent, basically, the same channel configuration.
  
 9   And for that condition, as the widths increase, you
  
10   expect it's because of discharge increases, like in
  
11   this case the base discharge.  And there would be an
  
12   associated increase in depth, mean depth.
  
13             Now, if you're going to compute average
  
14   depth, you can get something real funny happen if you
  
15   have panhandles.  You can actually get a decreasing
  
16   average depth as discharge increases.
  
17       Q.    So just because the federal land surveys show
  
18   a wider channel does not mean that there was less
  
19   depth, because in your opinion there was more
  
20   discharge?
  
21       A.    I feel strongly that it supports the
  
22   hydrology Methods 1, 2 and 3.  I feel strongly that
  
23   these increased widths support my hydrologic analysis
  
24   that comes up with roughly 30 cfs more base flow in the
  
25   upper reach.
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 1       Q.    I would like to talk about the federal
  
 2   surveys you examined.  You mentioned that you knew one
  
 3   of them was during snowmelt or runoff conditions; is
  
 4   that correct?
  
 5       A.    Yes, for -- those are the surveys for the
  
 6   river itself, and down in the lower reach or the reach
  
 7   below the Clarkdale gage, and specifically down towards
  
 8   the mouth, there were a couple of surveys made in
  
 9   February, I believe.
  
10             On one of those surveys the surveyor clearly
  
11   noted that the Verde River was very low.
  
12       Q.    And what time period was that when he made
  
13   the note that it was very low?
  
14       A.    I believe that survey was in February or
  
15   March, or most of it might have been in February.
  
16             I can further answer that.  There were two
  
17   surveys where a depth of 5 feet was determined.  One of
  
18   those was in the winter period.  That appeared to be
  
19   affected by direct runoff from snowmelt, and possibly
  
20   both of those 5 foot depths, that were from different
  
21   surveys.  I assume that both of those had some direct
  
22   runoff in them, like I said yesterday.
  
23       Q.    Could you turn to page or Slide 70 in your
  
24   presentation, please.
  
25             It's 70, so a little further back, I believe.
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 1       A.    I'm sorry.  Okay.
  
 2       Q.    Is it true that this picture depicts how you
  
 3   added in flow to account for poststatehood and post-
  
 4   ordinary and natural conditions in the middle and lower
  
 5   Verde area?
  
 6       A.    Okay, these curves represent the natural
  
 7   runoff.
  
 8       Q.    And you got to this curve -- this is
  
 9   representative of your Method 2 that you used for the
  
10   middle and lower Verde; is that right?
  
11       A.    I used Methods 1, 2 and 3 for the upper
  
12   Verde.  I used the Bureau of Rec virgin flow and the
  
13   difference between that and the mean annual flow for
  
14   the entire period of record at the mouth for,
  
15   basically, the reach from the below Clarkdale gage to
  
16   the mouth.  So that showed 100 cfs difference.  So I
  
17   took the present conditions and added 100 to determine
  
18   the average annual for that reach.  And that's for both
  
19   the average and the median.
  
20             For the base I determined that independent of
  
21   the Bureau of Reclamation.  That's from USGS Report
  
22   HA-664 or 644.  I'm a little groggy this morning.  But,
  
23   anyway, it's the Anderson or the Freethey Anderson
  
24   report that I've been using for all rivers for base
  
25   flow for the Q90.  So I just simply added 100 to those.
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 1             And for the reach to the Clarkdale gage,
  
 2   which is here, 5040, I had about, roughly, a 30 cfs
  
 3   gain there.  And then I just prorated, kind of
  
 4   linearly, from that point to the Clarkdale gage.  So I
  
 5   had a, roughly, 70 cfs that I just almost linearly
  
 6   increased.  So I went from 30 to 100 total at the below
  
 7   Camp Verde gage.
  
 8             And you have to note what I say up at the
  
 9   tops here.  Graphs are smoothed in places, but show
  
10   sufficient detail to assess the navigability.
  
11             So I'm not paying careful attention to minute
  
12   detail here.  It's kind of like we're keeping it
  
13   simple, stupid.  Not reference to you.  That's what I
  
14   say to myself.
  
15             Let me add one thing here.  I will admit that
  
16   the median discharge I used down at the mouth is
  
17   probably high.  Now, the reason for that is I used the
  
18   pre-Bartlett Dam data to determine that median because
  
19   I had daily discharges to work with.  After Bartlett
  
20   was built, the records down at the mouth are adjusted
  
21   for storage and evapotranspiration, and it's basically
  
22   an adjustment to the annual values.
  
23             So I used a period that was known to be wet.
  
24   It's called a wet period.  What really determines the
  
25   wetness there, though, are a couple of real high years,
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 1   two or three real high years of runoff.  Many of the
  
 2   years are kind of normal.
  
 3             So I determined the median from what
  
 4   information I had, knowing full well that it might be a
  
 5   little high.  And the way my assessment worked,
  
 6   however, the median doesn't have a tremendous influence
  
 7   on my determination of navigability as such.  It's the
  
 8   Q90 and down in that range that's critical for the
  
 9   Verde River.
  
10       Q.    Just have a few more questions.
  
11             Have you ever seen a beaver dam below
  
12   Perkinsville?
  
13       A.    No.  I've seen beaver lodges below
  
14   Perkinsville.  I've seen one.
  
15       Q.    And was that in the bank of the river?
  
16       A.    Yes.
  
17       Q.    Did it affect navigability of the river?
  
18       A.    No.
  
19       Q.    You're familiar with Mr. Burtell's report; is
  
20   that right?
  
21       A.    I've read Mr. Burtell's report, yes.
  
22       Q.    Instead of using consumptive use of plants,
  
23   he uses irrigation data and then determines how much of
  
24   that water would flow back into the river; is that your
  
25   understanding?
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 1       A.    That's -- I guess that's generally my
  
 2   understanding, yes.
  
 3       Q.    Do you have any issues with the method he
  
 4   used?
  
 5       A.    Yes.  I'm not really prepared to talk about
  
 6   details as such.
  
 7             There's one general issue I have with it.
  
 8   Like I said earlier, 25 foot of my property was an
  
 9   easement for the biggest ditch in the Verde Valley, the
  
10   Woods Ditch or it's called the Verde Ditch.  That's one
  
11   of the ditches Mr. Burtell used.
  
12             The Diamond S Ditch, I'm very familiar with
  
13   that.  A good friend of mine lives near the end of it,
  
14   Dr. Tinlin, and I've been along that ditch.  I've seen
  
15   the automatic gates there presently used.
  
16             And the Eureka and the other little one up
  
17   above, I've seen those, but I haven't been over them
  
18   like I have the two largest ditches.
  
19             But in general, what's happened there is the
  
20   irrigation practices on the two big ditches has
  
21   changed, because the area has become urbanized and
  
22   farmland has been subdivided, typically in acre or
  
23   half-acre lots.  Each of those lots has its irrigation.
  
24             So back in the old days, where the farmers
  
25   were irrigating, there was just a few farmers on the
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 1   ditches and they were irrigating large areas.  And the
  
 2   irrigation practices were kind of like this:  If you
  
 3   were down towards the end of the Verde Ditch, for
  
 4   example, there often wasn't enough water in the ditch
  
 5   to direct onto your fields and make it all the way to
  
 6   the end of the field before it infiltrated.  So they
  
 7   had storage ponds where they recharge up the storage
  
 8   ponds and then open the gate on those, and they had
  
 9   enough discharge to irrigate entire fields to get water
  
10   down to the end.
  
11             And so there was practices that were
  
12   different and there were far fewer headgates and so
  
13   forth.  And that was basically true on both of those
  
14   ditches.
  
15             So when you use a modern situation, you're
  
16   dealing with a whole bunch of irrigators, and these
  
17   amateurs often irrigate far more than they should and
  
18   they're irrigating all the time.
  
19             So there's that fundamental difference of how
  
20   water is extracted from the ditch that would affect
  
21   what Mr. Burtell did.  So if he's implying that his
  
22   method can be used in the early days, I have a problem
  
23   that, and he didn't adequately explain his way out of
  
24   that situation.  So that's one fundamental problem I
  
25   had with it.
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 1       Q.    I'm going to read a part from Mr. Burtell's
  
 2   report.  It's Exhibit X009, and I believe this has to
  
 3   do with what you were just talking about, and it's
  
 4   Paragraph 77 on Page 18 of his report.
  
 5             "Recent measurements by Ross do, however,
  
 6   provide an estimate of the percentage of irrigation
  
 7   diversions in the Verde Valley that return to the
  
 8   river.  Between October 2008 and May 2010, Ross
  
 9   measured the quantity of surface flow diverted into and
  
10   directly returned to the Verde River along four
  
11   ditches - Diamond S, Eureka, Okay, and Verde.  He found
  
12   that, on average, approximately 43 percent of the water
  
13   diverted was directly returned to the river.  The
  
14   remaining 57 percent was either consumptively used or
  
15   seeped back to the river via the subsurface.  For the
  
16   purposes of flow reconstruction I assumed that, between
  
17   1910 and 1940, 57 percent of the water diverted from
  
18   the Verde River and its tributaries for irrigation was
  
19   depleted from the river and needs to be added back to
  
20   the river above the gages.  A summary of Ross'
  
21   diversion and [flow data --] return flow data is
  
22   provided in Attachment F."
  
23             Is that related to what you just talked
  
24   about?
  
25       A.    Yes, it is.  There's other factors in there
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 1   too, but you have to overcome that fundamental problem
  
 2   I just described to argue that that method is valid.
  
 3   Conditions in -- you know, at statehood were far
  
 4   different than they are now.
  
 5       Q.    So if I understand you correctly, Ross's
  
 6   report says that 43 percent of the water diverted would
  
 7   have returned to the river, and that was done in a
  
 8   study from 2008 to 2010.  You're saying that irrigation
  
 9   practices have changed?
  
10       A.    Definitely.
  
11       Q.    And that less water would have returned to
  
12   the river than 43 percent?
  
13       A.    I don't know.  It would be different, though.
  
14   There's other factors there I'll mention briefly.
  
15             Sandy Owen-Joyce wrote a hydrology report of
  
16   the Camp Verde area back, I think it was, Bulletin
  
17   No. 3, Arizona Water Commission Bulletin No. 3 or 2,
  
18   something like that.  I was her supervisor at the time
  
19   when she did that report.  She knows what she's doing,
  
20   and she described the groundwater/surface water
  
21   conditions there and the ditches.
  
22             And there's some fundamental things that are
  
23   overlooked in what Burtell is doing.  One of them is
  
24   there is artesian seepage coming up underneath that
  
25   river.  I don't recall Burtell mentioning that at all,
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 1   but there's a groundwater/surface water connection
  
 2   there, that seem to have been overlooked, that would
  
 3   influence his results.  At least it appears to me it
  
 4   would.
  
 5             He does mention a delayed return to the river
  
 6   through irrigation and seepage, where water would come
  
 7   back to the river eventually, but that's as close as I
  
 8   saw about this full description of the hydrology of the
  
 9   system.
  
10                  COMMISSIONER ALLEN:  Mr. Hjalmarson,
  
11   question.
  
12                  Would you not conclude, because of the
  
13   development and the transition from farming, basically,
  
14   to housing, that there is less land that currently is
  
15   being cultivated?
  
16                  THE WITNESS:  No, not at all.  I think
  
17   there's a strong correlation that it's roughly the
  
18   same; but people that own acres of land don't know how
  
19   to irrigate, and the diversions aren't monitored there,
  
20   generally speaking.
  
21                  On the Verde Ditch you can irrigate
  
22   whenever you want, and some people take advantage of
  
23   that.  They'll irrigate pecans every five days or so.
  
24   They literally drown their pecans, and they don't grow
  
25   right.  I can show you orchards, small orchards, that
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 1   are like that.
  
 2                  So they tend to overirrigate.  And as I
  
 3   explained yesterday, my estimate of the Q90 at the
  
 4   Clarkdale gage is a little less than what you see on
  
 5   the flow duration curves that I displayed, and the
  
 6   reason I didn't adjust that is because of this mounding
  
 7   effect of the groundwater by overirrigating that's in
  
 8   the USGS records, the current records, poststatehood
  
 9   records.  And that mounding water eventually returns to
  
10   the river.
  
11                  So the factors have changed, but I can't
  
12   say that the losses to evapotranspiration have changed.
  
13   I don't think they've changed very much.
  
14                  COMMISSIONER ALLEN:  Okay.  Thank you.
  
15   BY MR. SLADE:
  
16       Q.    You mentioned a little bit about artesian
  
17   wells, and yesterday you talked about cienegas.  Would
  
18   you agree with Jon Fuller, in his testimony, when he
  
19   stated he believed the marshes that were described in
  
20   the Verde Valley were outside of where the main channel
  
21   would have been?
  
22       A.    Yes, I agree with that.
  
23       Q.    Do you agree that at the time of statehood,
  
24   there would have been a main channel going through the
  
25   Verde Valley?
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 1       A.    Yes.
  
 2       Q.    Could you turn to Slide 75, please?
  
 3             I might have missed this yesterday, but which
  
 4   segment is this slide talking about?
  
 5       A.    This is the upper reach above the Clarkdale
  
 6   gage.
  
 7       Q.    So this would be characterized as ASLD
  
 8   Segment 1?
  
 9       A.    I guess approximately that, yeah.
  
10       Q.    And this shows that 61 percent of the river
  
11   above Clarkdale is, I believe what you called, a
  
12   meandering character, which is C on here?
  
13       A.    Yes.  All four of those classes there are for
  
14   a meandering river.
  
15       Q.    And do you have any opinion on what different
  
16   segments of the river, as you move downstream of the
  
17   Clarkdale area, might have looked like when comparing
  
18   it to this chart?
  
19       A.    Well, I think you would have to go to the
  
20   percentages that I have up at the top of that graph.
  
21   Those are percentages from the Forest Service report,
  
22   and I just simply inserted them on this Forest Service
  
23   figure.
  
24             Generally speaking, you're going to get quite
  
25   a variation.  You might have Condition B and then --
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 1   for a little, and then, you know, a mile downstream you
  
 2   might have Condition F, and it might go back to C and
  
 3   E.  It would be a mixture of those.
  
 4       Q.    Could you turn to Slide 90, please?
  
 5             And we moved past this slide yesterday pretty
  
 6   quickly.  I think this is an important slide, so I
  
 7   wanted to have you read, if you could, your median
  
 8   depths that you calculated for each cross-section that
  
 9   you used; and if you could read the mile or the
  
10   location and how it corresponds to the median depth.
  
11       A.    You mean how I computed each one of those?
  
12       Q.    No, just, for example, Mile 3.3, 2.4 feet.
  
13       A.    Yes, that's the median depth I got, yes, at
  
14   that location.
  
15       Q.    And SRP you got 2.6 feet there?
  
16       A.    Yes.
  
17       Q.    And at Mile 6.8 you got 3.9 feet?
  
18       A.    Yes.
  
19       Q.    And at Paulden you got 2.4 feet?
  
20       A.    Yes.
  
21       Q.    And at Mile 16 you had 3.3 feet?
  
22       A.    Yes.
  
23       Q.    And at Bear Siding you had 3.1 feet?
  
24       A.    Yes.
  
25       Q.    At Mile 23.3 you had 4.2 feet?
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 1       A.    Yes.
  
 2       Q.    And Perkinsville you had 2.5 feet?
  
 3       A.    Yes.
  
 4       Q.    And at Mile 25 you had 1.9 feet?
  
 5       A.    Yes.
  
 6       Q.    And at Mile 32.2 you had 3.0 feet?
  
 7       A.    Yes.
  
 8       Q.    And as we already talked about, at Clarkdale
  
 9   you had 3.1 feet?
  
10       A.    Yes.
  
11       Q.    If you could turn to Slide 115, please?
  
12       A.    115?
  
13       Q.    115.
  
14             I believe it was the Chairman that asked
  
15   about the John Day River, so I wanted to come back to
  
16   this slide.
  
17             Can you explain this again?  I'm not sure I
  
18   understood exactly what you were talking about.
  
19       A.    The two black curves are for the John Day
  
20   River at two of the gaging stations on the river.  So
  
21   the dashed one and the solid one, the black lines, are
  
22   for the John Day.
  
23             The dotted red one represents the lower Verde
  
24   River, and the green one represents the middle.  So I
  
25   think that's at the -- the red I think is at the mouth,
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 1   if I'm not mistaken, and the green one is at the below
  
 2   Camp Verde gage, I believe.
  
 3             There's two dots on there.  One is the median
  
 4   for the lower Gila and the Q90 for the lower Gila that
  
 5   I did many years ago.
  
 6       Q.    And I believe it was Mr. Hood, when he was
  
 7   examining Mr. Fuller, that talked about February and
  
 8   March as big runoff periods, and that would be depicted
  
 9   on this chart as the -- where the black line moves up
  
10   pretty high?
  
11       A.    Well, that would be for the John Day.  On the
  
12   red, the winter months or, let's say, periods of storms
  
13   would generally be up in this area here, you know, the
  
14   Q20 and above, that kind of area.
  
15             Judging from the shape of these curves, you
  
16   have base flow going, roughly, 70, 80 percent of the
  
17   year.  And so the direct runoff, a lot of the February
  
18   runoff would be reflected in the, let's say, the Q10,
  
19   the Q5; 5 percent of the time it's equal or above that
  
20   amount.
  
21       Q.    And were you here when Mr. Hood had
  
22   Mr. Fuller remove any accounts that occurred during
  
23   February and March because he believes they're not
  
24   reflective of the time when the river is ordinarily
  
25   navigated?  Were you here for that?
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 1       A.    Well, that's a grossly naive depiction of the
  
 2   actual runoff variability of the Verde River when you
  
 3   say something like that.
  
 4       Q.    But you were here for that?
  
 5       A.    I heard something like that, yes.
  
 6       Q.    And you were here when Mr. Hood, instead,
  
 7   said that let's count the other months when it was more
  
 8   of a base flow; is that right?
  
 9       A.    I heard something to that effect, yes.
  
10       Q.    And the base flow of the Verde, is that
  
11   larger or smaller than the base flow of the John Day
  
12   River?
  
13       A.    Well, these graphs show at the lower reach
  
14   down near the mouth approximately, oh, 37 percent of
  
15   the time the Verde is equal to or greater than the John
  
16   Day; and the upper part, roughly 20 percent of the time
  
17   it's greater, equal to or greater than the John Day.
  
18                  MR. SLADE:  Mr. Chairman, those are all
  
19   the questions I have.  Thank you.
  
20                  CHAIRMAN NOBLE:  Thank you, Mr. Slade.
  
21                  Is there anyone else who wishes to
  
22   question Mr. Hjalmarson?
  
23                  MR. HOOD:  Yes, Mr. Chairman.  I think
  
24   I'm up first on our side, although I think it's
  
25   Mr. Helm's turn, if he has any questions.
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 1                  MR. HELM:  I don't have any at this
  
 2   point.
  
 3                  CHAIRMAN NOBLE:  Let's go ahead and take
  
 4   a break now for 15 minutes.  That puts us back in here
  
 5   at 10:05.
  
 6                  (A recess was taken from 10:00 a.m. to
  
 7   10:06 a.m.)
  
 8                  CHAIRMAN NOBLE:  Mr. Hood,
  
 9   Mr. Hjalmarson, are we ready to proceed?
  
10                  Please show the presence of the three
  
11   Commissioners and Mr. Hood.
  
12                  MR. HOOD:  Thank you, Mr. Chairman.
  
13   Good morning to the Commission.  Sean Hood, again, on
  
14   behalf of Freeport Minerals Corporation.  With us
  
15   today, again, is the client representative, Shilpa
  
16   Hunter-Patel, senior water counsel for Freeport, and,
  
17   of course, Mr. Burtell is with us again, and he'll be
  
18   testifying, it looks like, in February.  Good morning.
  
19                  CHAIRMAN NOBLE:  Maybe.
  
20                  MR. HOOD:  Yeah, maybe.  We'll see.  We
  
21   may push into April, the way we're going.
  
22
  
23                     CROSS-EXAMINATION
  
24   BY MR. HOOD:
  
25       Q.    Good morning, Mr. Hjalmarson.
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 1       A.    Good morning, again.
  
 2       Q.    There's a lot of materials here.  You've done
  
 3   a lot of work; is that fair to say?
  
 4       A.    That's fair to say.
  
 5       Q.    Okay.  So I'm going to try and streamline it,
  
 6   but it is going to be a lot of page-by-page questions
  
 7   as things arise.  I'm going to probably have a little
  
 8   more organization at the beginning and then sort of
  
 9   page through.  Okay?
  
10       A.    That's fine.
  
11       Q.    If you have any questions about what I'm
  
12   asking or what method I'm talking about, please just
  
13   let me know.  And we'll get on the same page, okay?
  
14       A.    Okay.
  
15       Q.    Could you go to -- oh, do you have the
  
16   ability to pull up your report as well as the
  
17   PowerPoint?
  
18       A.    I can.  I'm a little slow at using this.  It
  
19   would take a while, but I do have the reports in this
  
20   computer.
  
21       Q.    Okay.  We'll start on the PowerPoint, and if
  
22   we need to bounce around, we'll see how it goes.  We'll
  
23   struggle through together.  How does that sound?
  
24       A.    Okay.
  
25       Q.    Thank you, Mr. Hjalmarson.
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 1                  MR. SLADE:  I also have a book that I
  
 2   can give him, if it makes it easier, with his report.
  
 3                  MR. HOOD:  Thank you.  We'll see how it
  
 4   goes.  Thank you, Mr. Slade.
  
 5   BY MR. HOOD:
  
 6       Q.    Mr. Hjalmarson, could you go to page Slide 51
  
 7   of your PowerPoint?
  
 8             You're there.  This is the first slide
  
 9   dealing with your Method 1, which is you calculated
  
10   irrigated acreage, you multiplied it by the consumptive
  
11   use, and then you calculated what the reduction in base
  
12   flow would have been.
  
13             Is that a general summary?
  
14       A.    That's a general summary.
  
15       Q.    Okay.  First question for you,
  
16   Mr. Hjalmarson, you spoke about this yesterday, this
  
17   3.15 acre-feet per year, which is your consumptive use
  
18   factor.  You described this being a relatively new
  
19   number from ADWR and I think another agency.  Can you
  
20   describe that?
  
21       A.    That's a number that's been agreed upon
  
22   recently based on recent studies, and the USGS also
  
23   uses that number, ADWR does; and it's a number that
  
24   they consider more accurate than what the numbers that
  
25   were used in the past.
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 1       Q.    What numbers were used in the past,
  
 2   Mr. Hjalmarson?
  
 3       A.    Oh, there was one in the high 2's, 2.9
  
 4   something, or something like that.  I honestly don't
  
 5   remember exactly, but they were a little different.
  
 6                  COMMISSIONER ALLEN:  May I ask a
  
 7   question at this point?
  
 8                  MR. HOOD:  Please, Commissioner Allen.
  
 9                  COMMISSIONER ALLEN:  The 3.15 is
  
10   reflective of what type of crop?
  
11                  THE WITNESS:  That's an average, and it
  
12   is related to the Verde River.
  
13                  COMMISSIONER ALLEN:  Okay, so it's
  
14   specific with regard to -- is it the upper Verde or the
  
15   entire Verde?
  
16                  THE WITNESS:  It's used for the entire
  
17   Verde.
  
18                  COMMISSIONER ALLEN:  Okay.  Thank you
  
19   very much.
  
20   BY MR. HOOD:
  
21       Q.    Can you give us -- I didn't see it in here,
  
22   but it might be in one of your appendices or one of
  
23   your reports.  Can you give us the citation to the
  
24   reference for this 3.15 acre-feet per year?
  
25       A.    It is in my report.
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 1       Q.    Could you find it for us, please?
  
 2       A.    It was Don Pool, the modeling report.
  
 3       Q.    So this -- while you're looking, let me ask a
  
 4   follow-up or clarifying question.
  
 5             Is it then your testimony that the
  
 6   3.15 acre-feet per year comes from the Pool and others
  
 7   2011 USGS modeling report?
  
 8       A.    Yes, it comes from that one and -- but they
  
 9   used -- they're basically using what ADWR came up with,
  
10   and I understand they worked it out in consultation
  
11   with the USGS.
  
12                  MR. HOOD:  May I approach, Mr. Chairman?
  
13                  CHAIRMAN NOBLE:  Yes.  And I think we'll
  
14   just show on the record a continuing permission to
  
15   nonintimidational approaches to the witness.
  
16                  MR. HOOD:  I will take sort of sidesteps
  
17   on my way over instead of a direct charge.
  
18                  Thank you, Mr. Chairman.
  
19   BY MR. HOOD:
  
20       Q.    Mr. Hjalmarson, what I'm handing you is
  
21   Freeport 32.  If it has an X00 number assigned to it, I
  
22   don't know what that is yet.  I don't think it's on the
  
23   website.  This was submitted more recently than our
  
24   last X0 designation.
  
25                  MR. HOOD:  Mr. Mehnert, do we have one
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 1   yet?
  
 2                  No.
  
 3   BY MR. HOOD:
  
 4       Q.    So this is, at any rate, Freeport 32.  It
  
 5   will be identified on the index that we use in our
  
 6   briefing as Freeport 32.
  
 7             And, Mr. Hjalmarson, is this the Pool and
  
 8   others report that you were referring to?
  
 9       A.    It appears to be, yes.
  
10       Q.    Okay.  So I leave it to you, Mr. Hjalmarson,
  
11   as to whether it's better for you to plow through your
  
12   report to try and find the page citation and then get
  
13   us there in Freeport 32, or just simply refer to
  
14   Freeport 32.
  
15       A.    Well, let's see, I'm going to have to go --
  
16   let me go back to my reference to make absolutely sure
  
17   that's the one.
  
18             Okay, the reference to that report is on
  
19   Page 21 of my main report.  And I say Page 37.
  
20                  MS. HERNBRODE:  Mr. Hood, for reference,
  
21   that has been assigned a number.  It's X037, I believe.
  
22                  MR. HOOD:  Mr. Hjalmarson's report?
  
23                  MS. HERNBRODE:  No, the Regional
  
24   Groundwater thing, sorry.
  
25                  DIRECTOR MEHNERT:  She's right, and then
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 1   your number is your tab.
  
 2                  MR. HOOD:  Correct.
  
 3                  So for the record, Freeport 32 is X037.
  
 4                  DIRECTOR MEHNERT:  Correct.
  
 5                  MR. HOOD:  Thank you.
  
 6                  THE WITNESS:  In the lower left-hand
  
 7   corner of Page 37 is the reference to the 3.15.
  
 8                  Do you want me to read it?
  
 9   BY MR. HOOD:
  
10       Q.    Let me get there first.  We're on Page 37?
  
11       A.    On the lower left-hand, the last paragraph on
  
12   the page.
  
13       Q.    Okay.  Yeah, please read it.
  
14       A.    Let me just read that line.
  
15             "The data sets include --"
  
16       Q.    Let me make sure I'm in the right place.
  
17   We're on Page 37, the lower left-hand portion?
  
18       A.    Oh, did I say left?
  
19       Q.    I thought so.
  
20       A.    Okay.
  
21       Q.    I see it.  It's on the lower right-hand side.
  
22       A.    That's right.
  
23       Q.    Okay.  Please continue, and we just have to
  
24   talk and read fairly slowly for the court reporter.
  
25       A.    Okay, I'll just read that sentence there.
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 1             "The data sets include only the locations of
  
 2   agricultural fields, but no information for crop type,
  
 3   applied irrigation, or period of irrigation.
  
 4   Consequently, the fields were assigned a weighted
  
 5   irrigation factor of 3.15 acre-feet per year."
  
 6             Does that satisfy you?
  
 7       Q.    Yeah.  The citation there is to Arizona
  
 8   Department of Water Resources, 2000?
  
 9       A.    That's right, and this is the USGS report,
  
10   and there's the connection.
  
11       Q.    Thank you, Mr. Hjalmarson.
  
12             Please flip to -- well, so for the area
  
13   upstream of the Verde above the headwaters, you
  
14   determined that there were slightly over 8,000 acres in
  
15   cultivation; is that accurate?
  
16       A.    The area above the headwaters is the Bill
  
17   Williams watershed.
  
18       Q.    Is that where you determined there were over
  
19   8,000 acres in cultivation?
  
20       A.    No, I'm studying the Verde River.  Above the
  
21   headwaters is the Bill Williams watershed.  It's a
  
22   different watershed.  Ask the question correctly.
  
23       Q.    So the portion above Paulden is where you
  
24   determined there were over 8,000 acres in cultivation?
  
25       A.    That's correct.
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 1       Q.    And you did that by examining land survey
  
 2   plats and field notes from the government Land Office;
  
 3   is that correct?
  
 4       A.    That was my primary method.  On the Big Chino
  
 5   I used other information too.
  
 6       Q.    Let's stick with the plats at first, and let
  
 7   me ask a general question.  If it turns out that
  
 8   that -- and I think the total figure, and you can check
  
 9   me on Slide 57 -- oh, that's from your report, so let's
  
10   not do that.
  
11             But the total figure that you determined for
  
12   that portion of the Verde above Paulden was 8,095
  
13   cultivated acres; is that right?
  
14       A.    Sounds about right, yes.
  
15       Q.    Okay.  Just as a matter of mathematics, if
  
16   that number is overstated, then the impacts that you
  
17   calculated to the base flow are also overstated, true?
  
18       A.    It would depend on the degree, but yes.
  
19       Q.    I'm not asking matter of degree.  I'm just
  
20   saying if those numbers are overstated, so are the
  
21   resulting impacts that you calculated, correct?
  
22       A.    Yes.
  
23       Q.    Let's take a look.  You talked a little bit
  
24   yesterday, Mr. Hjalmarson, about dryland farming; is
  
25   that right?
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 1       A.    Yes.
  
 2       Q.    Did you make any efforts to determine what
  
 3   portions of the cultivated acreage above Paulden were
  
 4   dryland farming?
  
 5       A.    Yes, I did, and it is discussed in the
  
 6   report.
  
 7       Q.    Can you point us to that section?
  
 8       A.    Okay, the first reference I come to doesn't
  
 9   specifically say dryland farming; but in the Williamson
  
10   Valley Wash, on Page 6 of Appendix D, I make reference
  
11   to a marshy area and a cienega, and this is the typical
  
12   type of area where you would have dryland farming.  And
  
13   I say I excluded it.  The surveyors excluded it too.
  
14       Q.    So when you were in the process of examining
  
15   the plats, if you determined that cultivated acres were
  
16   potentially associated with a marshy cienega, you did
  
17   not use those in your 8,095 cultivated acres?
  
18       A.    Yes, that was not included in the 8,000
  
19   number.  I just showed you one example.  I clearly
  
20   discuss that for Del Rio Springs, where I eliminated, I
  
21   don't know, approximately half of it or a significant
  
22   part of it.
  
23             And then on the Big Chino, the Big Chino was
  
24   a real dicey area, but, yeah, I did the same thing in
  
25   Big Chino.


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







VERDE RIVER     VOLUME 5     12/19/2014 1116


  


 1       Q.    And looking at Page 6 of Appendix D, are you
  
 2   referring to the survey November 7 through 13, 1871?
  
 3       A.    The survey of November 7 through 13, 1871,
  
 4   for township 16 north, range 4 west.
  
 5       Q.    And can you tell us -- I don't have a
  
 6   cross-reference here to your PowerPoint.  I'm not sure
  
 7   that that plat is depicted.  Do you recall?
  
 8       A.    No, it's not.  I just gave one example.
  
 9       Q.    So is this something you can readily pull up
  
10   so people can see this plat?
  
11       A.    If I do, do you want me to go back to the
  
12   PowerPoint then?  Is that what you're going to do to me
  
13   here?
  
14       Q.    Potentially.  If it's going to be a
  
15   problem --
  
16       A.    That's going to be a problem with me.  I told
  
17   you at the start this will be a little difficult for
  
18   me, you know, to play ping-pong with all this stuff.
  
19   So if you can stay with one, I would be more than happy
  
20   to discuss this with you.
  
21       Q.    If you had one report, it would be a lot
  
22   easier to stay with one.  You've got about seven
  
23   documents, Mr. Hjalmarson.
  
24       A.    That's the point.
  
25       Q.    I'm trying to cover the materials that you
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 1   presented, sir, and I think that's fair, so...
  
 2       A.    I'm aware of that; but if you want to take,
  
 3   you know, discussion in a couple of days -- you know,
  
 4   in a couple of months, we can do that.  It just doesn't
  
 5   make sense to me to bounce me around like that.
  
 6       Q.    Well, let me ask you, referring to Page 6 of
  
 7   Appendix D, which is in the fourth or fifth document
  
 8   you presented in this case, can you describe verbally
  
 9   then, so that we have a record, sir, which of the lands
  
10   depicted on that survey plat you excluded from your
  
11   8,000-some-odd cultivated acres above Paulden?
  
12       A.    I basically excluded the round marsh area,
  
13   the 200-foot diameter area, that the surveyors clearly
  
14   marked as a marsh.
  
15       Q.    And so you've got some green numbers
  
16   associated with cultivated acreage; is that correct?
  
17       A.    Yes.
  
18       Q.    Can you tell us which of those numbers you
  
19   excluded from your analysis, or did you just simply not
  
20   put a number on the marshy area?
  
21       A.    I simply did not put a number on it, is the
  
22   best answer; and the numbers I used are shown.
  
23       Q.    The green numbers that are depicted on Page 6
  
24   of Appendix D, those are included in your
  
25   8,000-some-odd cultivated acres above Paulden, correct?
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 1       A.    Yes.
  
 2       Q.    Okay.  Did you do anything, Mr. Hjalmarson,
  
 3   to evaluate what cultivated acres depicted on the GLO
  
 4   plats were dryland farming associated with just normal
  
 5   rainwater irrigation as opposed to a marshy cienega
  
 6   condition?
  
 7       A.    I evaluated the surveyors' notes, as they
  
 8   identified these acres of cultivated land, and I did
  
 9   use that.  As I explained yesterday -- and I know what
  
10   you're leading up to here, and it entered my mind too,
  
11   that I might be including some.  It's possible I am
  
12   including some dryland there.  I was doing my best to
  
13   avoid it, however, and using what information I had.
  
14             When I used the 5 cfs channel loss, that I
  
15   didn't need to use, as I explained earlier, that I have
  
16   experience in losses of average flow to channels and so
  
17   forth, I had this in mind a little bit.  If I missed
  
18   some, then I'm covering it with roughly the
  
19   1,000 acre-feet represented by the 5 cfs.
  
20       Q.    Going back to my question, I think the answer
  
21   that I got out of that is, no, you did not exclude any
  
22   cultivated acreage above Paulden that was dryland
  
23   farming not associated with a marsh or cienega,
  
24   correct?
  
25       A.    Basically, yes.  Basically, yes.  But the
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 1   numbers I used are the green numbers.
  
 2       Q.    And so any lands that have a green number on
  
 3   them, if those happen to be dryland farming, your
  
 4   number's overstated, true?
  
 5       A.    Yes, it could be, at that time, yes.
  
 6       Q.    This is Freeport 11, and this is -- I don't
  
 7   think I have an XO for that, is what my notes suggest,
  
 8   unless George corrects me.
  
 9                  COMMISSIONER ALLEN:  Do you have copies
  
10   of that for us?
  
11                  MR. HOOD:  It's in the record, and I
  
12   don't have extra copies.
  
13   BY MR. HOOD:
  
14       Q.    Mr. Hjalmarson, this is "The Resources of
  
15   Arizona, A Manual of Reliable Information Concerning
  
16   the Territory."
  
17             Do you see that?
  
18       A.    Yes.
  
19       Q.    Okay.  And it's dated 1881; is that right?
  
20       A.    That's right.
  
21       Q.    Okay.  Turn to Page 85 of that document, if
  
22   you would.  And there's a heading for Yavapai County.
  
23             Do you see that?
  
24       A.    Okay.
  
25       Q.    And it reads "The principal body of farming
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 1   land in this county is found along the valley of the
  
 2   Verde.  This valley averages from a few hundred yards
  
 3   to a half a mile in width.  The soil is a rich loam,
  
 4   and in places a black mold of greater fertility.  The
  
 5   river bottom is settled its entire length, where it is
  
 6   not confined to canyons.  There's plenty of water for
  
 7   irrigation, and good crops are raised in the driest
  
 8   season.  Corn, wheat, and barley are the principal
  
 9   productions.  Although but little attention has been
  
10   paid to fruit, it has been demonstrated that fine
  
11   grapes and peaches can be grown in this valley.
  
12   Outside of the Verde the farming lands of Yavapai are
  
13   confined to small valleys situated from four to six
  
14   thousand feet above sea level.  Among the most
  
15   important of these valleys are Williamson, Chino,
  
16   People's, Agua Fria, Skull, Kirkland, and Walnut Grove.
  
17   Their soil is generally a rich mold, formed by the
  
18   detritus from the surrounding hills.  There is no water
  
19   for irrigation in most of them, and farmers depend
  
20   entirely on rain for the raising of a crop."
  
21             Did I read that correctly Mr. Hjalmarson?
  
22       A.    Yes.
  
23       Q.    I understand that this is X037, and it's
  
24   Freeport 11 is the tab within X037.
  
25                  MR. HOOD:  Thank you, Ms. Hernbrode, for
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 1   that.
  
 2   BY MR. HOOD:
  
 3       Q.    I'm going to approach now with Freeport 10,
  
 4   which is also part of X037, and this is from the
  
 5   Department of the Interior Census Office; is that
  
 6   right, Mr. Hjalmarson?
  
 7       A.    Yes.
  
 8       Q.    And it's a report on "Agriculture By
  
 9   Irrigation."  Is that right?
  
10       A.    That's right.
  
11       Q.    And if we turn, let's start on Page 81, and
  
12   there's -- towards the bottom there there's a section
  
13   dealing with Yavapai County; Do you see that?
  
14       A.    Yes.
  
15       Q.    Do you see there's a sentence about
  
16   two-thirds of the way down that paragraph that begins
  
17   "Along the line"?
  
18       A.    Yes.
  
19       Q.    And it says "Along the line of the Atlantic
  
20   and Pacific railroad, which crosses the county from
  
21   east to west, at an elevation from 5,000 to 7,000 feet,
  
22   some crops, especially for forage, are raised without
  
23   irrigation."
  
24             Do you see that?
  
25       A.    Yes.
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 1                  COMMISSIONER ALLEN:  Mr. Hood, where
  
 2   that railroad crosses is primarily in the Seligman
  
 3   area, substantially above, at a higher elevation, than
  
 4   the valley of the Verde; is that correct?
  
 5                  MR. HOOD:  I haven't raised my right
  
 6   hand.  I think you're correct about that, Commissioner
  
 7   Allen.  And certainly Mr. Hjalmarson, I'm sure, is
  
 8   aware of that fact, and as will be Mr. Burtell.  It's
  
 9   simply to illustrate that there was dryland farming
  
10   occurring in the region.
  
11   BY MR. HOOD:
  
12       Q.    Let's take a look, Mr. Hjalmarson, at your
  
13   Appendix C, and we're looking at Page 3.  Let me know
  
14   when you're there, sir.
  
15       A.    Okay.
  
16       Q.    And the text there from the Arizona Miner
  
17   (Fort Whipple, Arizona) 1864 to '68, July 20, 1864, is
  
18   in regards to some agriculture that was being engaged
  
19   in by a Mr. R.E. Farrington; is that accurate?
  
20       A.    That's accurate.
  
21       Q.    Okay.  And it describes that Mr. Farrington
  
22   has about one acre planted with cabbage, melons,
  
23   et cetera, which he is supplying with water by means of
  
24   a pump.
  
25             Do you see that?
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 1       A.    Yes.
  
 2       Q.    And that's a pump from Granite Creek; is that
  
 3   right?
  
 4       A.    That's what it says.
  
 5       Q.    And he also has five or six acres of corn, is
  
 6   that what it says?
  
 7       A.    That's right.
  
 8       Q.    And this report states that he is
  
 9   irrigating -- or he's cultivating those five or six
  
10   acres without irrigation; is that right?
  
11       A.    Yes.
  
12       Q.    Let's stay in Appendix C and go to Page 9.
  
13   And we have a Census Report, the second figure.
  
14             Do you see that?
  
15       A.    Page 9?
  
16       Q.    Correct, of Appendix C.
  
17       A.    Okay.
  
18       Q.    And this is -- it says "Census Report.  A
  
19   Bulletin of the Twelfth Census on the Agriculture of
  
20   Arizona contains much matter of interest pertaining to
  
21   irrigation."
  
22             Do you see that?
  
23       A.    Yes.
  
24       Q.    Okay.  And it lists several counties and
  
25   ditches, miles in length, construction, acres under
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 1   ditches, acres irrigated in 1899, and average acres
  
 2   irrigated per mile of canal.
  
 3             Are those the columns?
  
 4       A.    Yes.
  
 5       Q.    And for Yavapai County, this census reports
  
 6   that there, in 1899, were 8,730 acres being irrigated
  
 7   throughout the county; is that right?  That's what it
  
 8   says?
  
 9       A.    Well, let's see.  In the Acres Under Ditches
  
10   there's 22,778 acres.  And then in the next column, is
  
11   that the one you're asking about?
  
12       Q.    Yeah, my question, Mr. Hjalmarson, is about
  
13   the column that is headed Acres irrigated in 1899.  And
  
14   it says 8,730 acres, does it not?
  
15       A.    Yes, it does.
  
16       Q.    Okay.  And you would agree that if that
  
17   figure is accurate, there's no way that 8,000 of those
  
18   8,700 were all above Paulden, correct?
  
19       A.    Assuming, as you say, if those figures are
  
20   accurate, yes.
  
21       Q.    Because we all know that there was more
  
22   irrigation occurring in the Verde Valley at that time
  
23   than the 700 that would be left over, notwithstanding
  
24   the rest of the county; isn't that right?
  
25       A.    It seems to be.
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 1       Q.    Let's go to -- you would agree,
  
 2   Mr. Hjalmarson, that one explanation for that
  
 3   discrepancy in figures would be that a lot of the
  
 4   acreage that you identified above Paulden does not fit
  
 5   within the acres being irrigated because they are
  
 6   dryland farming and are not, therefore, being
  
 7   irrigated; is that one possible explanation?
  
 8       A.    I don't know.
  
 9       Q.    Page 14 of Appendix C.
  
10             And you know what, this one I was able to
  
11   cross-reference with your PowerPoint.  Could you go to
  
12   PowerPoint Page 53?
  
13             Actually, let's go -- I'm sorry.  Yeah, 55.
  
14   You're one step ahead of me.  This is a better example.
  
15   This is the exact same figure as on Appendix C,
  
16   Page 14.
  
17             And, Mr. Hjalmarson, we again have a series
  
18   of green numbers, which are the numbers of acres that
  
19   you included in your bucket, that when you added up all
  
20   of the information you had, resulted in your slightly
  
21   over 8,000 irrigated acres above Paulden; is that
  
22   right?
  
23       A.    Yes, it seems to be, yes.
  
24       Q.    Okay.  And so we've got a number of green
  
25   numbers on this page, and I'm trying to see.  Can
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 1   you -- the green doesn't show up well in my copy.  Are
  
 2   you able to give us -- to sort of run across some of
  
 3   these fields and tell us what the numbers of acres are
  
 4   that you see there?
  
 5       A.    Well --
  
 6       Q.    It may be no easier for you than it is for
  
 7   me, and if that's the case, we'll approach it
  
 8   differently.
  
 9       A.    My eyes are old, but -- wow, on my screen
  
10   it's hard to see.  Let me turn around.  Is that in
  
11   focus?
  
12             Okay, the cornfield in the middle looks like
  
13   it's 640.
  
14       Q.    Okay.
  
15       A.    And the little field above it is 40.
  
16       Q.    Am I pointing to the right place?
  
17       A.    Yes.
  
18       Q.    This is better, but I'm still having trouble
  
19   with the numbers.  It's better than my page, though.
  
20       A.    Yeah, that's 40.
  
21       Q.    Let me ask you about these two here sort of
  
22   in the lower left.  Is that 50 or 60?  I can't make it
  
23   out.
  
24       A.    60.
  
25       Q.    Okay.  And what about this one?


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







VERDE RIVER     VOLUME 5     12/19/2014 1127


  


 1       A.    Looks like about 90.
  
 2       Q.    Okay.  For the two fields there in the lower
  
 3   left-hand quadrant, did you say 50 or 60 for the first
  
 4   one?
  
 5       A.    60.
  
 6       Q.    60 and 90, I think you said?
  
 7       A.    Yes.
  
 8       Q.    Okay.  What's the water source for these two
  
 9   fields?
  
10       A.    It's not big enough to be defined.
  
11       Q.    It's not.  So there's two explanations;
  
12   either there is a creek that is too small to show up on
  
13   the plat or they're dryland farming; is that fair?
  
14       A.    Yes, it would appear that way.
  
15       Q.    And those, that 60 and that 90, are included
  
16   in your 8,000 bucket, right?
  
17       A.    Yes.
  
18       Q.    Let's turn to Appendix D, Page 6.
  
19       A.    That was D?
  
20       Q.    Yeah, Appendix D, Page 6.
  
21             Okay.  And is this, do you recall -- I don't
  
22   see a version of this in the PowerPoint, and this might
  
23   actually be the same plat we discussed earlier, just in
  
24   a different place in your materials; is that right?
  
25             I see a 200-foot diameter round marsh.  So is
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 1   this another example of that same plat we discussed
  
 2   towards the beginning?
  
 3       A.    Yes.
  
 4       Q.    Okay.  So we don't have a copy of that to
  
 5   show everybody, but can you tell me, using rough math,
  
 6   do you see the -- do you see the creek running
  
 7   northeasterly or maybe it's running southwesterly?  Can
  
 8   you tell me?  Dry Creek?
  
 9       A.    Oh, yes, Dry Creek.  They called it Dry
  
10   Creek, yes.
  
11       Q.    Which direction does that run?
  
12       A.    That flows through the northeast.
  
13       Q.    Northeasterly, okay.  And can you, just using
  
14   some rough math -- I've got a calculator, if you need
  
15   it, but I'm just looking for rough math.  Roughly how
  
16   many acres are being irrigated by that water body, as
  
17   near as you can tell, assuming no dry farming?
  
18       A.    Well, it looks like there could be a total of
  
19   a square mile.
  
20       Q.    How many acres, roughly?
  
21       A.    Oh, 640, something like that.
  
22       Q.    640?
  
23       A.    Something in that neighborhood.
  
24       Q.    Okay.  Given that the name assigned to this
  
25   creek is Dry Creek, do you think it's a reasonable
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 1   possibility that some of those hundreds of acres are
  
 2   not actually being irrigated from a dry creek, but that
  
 3   there actually is some more dryland farming occurring?
  
 4       A.    It was my assessment that the answer to that
  
 5   is no, based on what I know about the area and what the
  
 6   federal surveys show.
  
 7       Q.    What does the federal --
  
 8       A.    I will add that anything is possible.
  
 9       Q.    What does the federal survey show that
  
10   suggests to you that a creek termed Dry Creek would be
  
11   capable of irrigating that many acres and that it's
  
12   unlikely that any of these are dryland farming?
  
13       A.    I would have to go into the notes.  I don't
  
14   have them with me.  They're on my main computer.  They
  
15   were much too long to include all of them in here.
  
16             But I did base my opinion on this.  In regard
  
17   to the name Dry Creek, that does not mean there's not
  
18   subflow.  It could be an intermittent stream, and back
  
19   in those days a very common way of irrigating was
  
20   simply dig down a little bit.  They had centrifugal
  
21   pumps with steam power, diesel power, gasoline power
  
22   way back in those days, and a common way of irrigating
  
23   was simply dig a hole and fire up the pump.
  
24       Q.    Is there anything on this plat or any of the
  
25   materials that you provided to us -- I don't have
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 1   what's on your main computer.  Is there anything on
  
 2   this information that tells us that this is being
  
 3   irrigated from pumps as opposed to dryland farming?
  
 4       A.    Not what I included in my report, but it's my
  
 5   professional opinion, as a registered engineer and
  
 6   having examined all this information, that what I am
  
 7   depicting there is correct.
  
 8       Q.    But you can't tell us what it is you base
  
 9   your opinion on?  Do I understand you correctly?
  
10       A.    I've included the survey notes and the
  
11   practices that were going on in those days, yes.
  
12       Q.    What do the survey notes say that suggest to
  
13   you --
  
14       A.    I don't have them with me.
  
15       Q.    Hold on.  You've got to let me finish my
  
16   question.
  
17             What is it on the survey notes, that we don't
  
18   have, suggest to you that these acres are being
  
19   irrigated from pumps that I don't see depicted on the
  
20   survey, as opposed to being dryland farming, which we
  
21   know was occurring in the region?
  
22       A.    I can't think of anything specific at this
  
23   particular point.  I do not remember.  As you well
  
24   know, there's -- I looked at quite a few maps.
  
25       Q.    Let's turn to -- we're still on your
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 1   appendix.  Let's turn to Page 8 of Appendix D.
  
 2             Do you see you've got a 250 number there in
  
 3   the upper left-hand quadrant?
  
 4       A.    Yes.
  
 5       Q.    What's the water source for those acres, if
  
 6   you know?
  
 7       A.    I don't know the name of it, but it's shown
  
 8   there.
  
 9       Q.    Isn't that a road that's depicted?
  
10       A.    Is there what?
  
11       Q.    Isn't that a road?  I see a line somewhat
  
12   near those acres, but isn't that a road, as opposed to
  
13   a water source?
  
14       A.    There is -- let's see.  There's a road in
  
15   there and there's a little watercourse down below.
  
16   Yes, that could be a road, yes.
  
17       Q.    So is the short answer you're not sure what
  
18   the water source is for those cultivated acres?
  
19       A.    It's not clearly depicted on this, that's
  
20   right.
  
21       Q.    Let's take a look at Page 12 of Appendix D.
  
22             And can you tell us the numbers of acres that
  
23   are irrigated in the northeast quadrant of the plat
  
24   shown towards the top of that page?  It's for T17N R4W.
  
25       A.    It looks like it could be, what, 520; or, no,
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 1   it's less than that.  220?
  
 2       Q.    Yeah, I just have trouble with the top
  
 3   number.  That's why I'm asking you, and that's probably
  
 4   not fair.
  
 5       A.    Yeah, I would have to go to my original, but
  
 6   this is a black and white copy, so that green doesn't
  
 7   show up.
  
 8       Q.    Okay.  At any rate, it's some number in the
  
 9   low hundreds when you add those two together; is that
  
10   probably fair?
  
11       A.    Yeah, it looks that way.
  
12       Q.    Okay.  And can you tell us what the water
  
13   source is here?  I again see some roads, but I don't
  
14   see any water.
  
15       A.    There is a watercourse vertical there going
  
16   north and south on my copy.
  
17       Q.    Let me just -- and I don't think this is in
  
18   your PowerPoint.  I apologize.  But can I see which --
  
19   what you're --
  
20       A.    There's a watercourse in here.
  
21       Q.    Okay.  So your read of this plat is that the
  
22   dashed line that runs, roughly, north and south
  
23   directly below the green number that we're both having
  
24   trouble discerning, that that's a watercourse and not a
  
25   road?
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 1       A.    Yeah, it's possible that -- well, it's --
  
 2   wow, this copy I have is hard to read.
  
 3       Q.    That may be a road.  If it's a watercourse,
  
 4   that could be the source of water, but you're not sure?
  
 5       A.    It could be, yes.  Yeah.
  
 6       Q.    Let's take a look, let's turn to your report
  
 7   now, Page 20, please.
  
 8             And here you've got a couple of tables; is
  
 9   that right?
  
10       A.    Yes.
  
11       Q.    And I don't recall these showing up in your
  
12   PowerPoint.  Do you know if they're in there?
  
13       A.    The sum of the numbers is in, as I said, the
  
14   Power -- these specific numbers were not in the
  
15   PowerPoint, but they were part of the sum.
  
16       Q.    And I'm not implying you're leaving stuff out
  
17   of your PowerPoint.  I just wanted to pull it up for
  
18   everybody if it was in there, but my recollection was
  
19   it's not in there.
  
20       A.    These particular ones, yeah, they're not in
  
21   the PowerPoint.
  
22       Q.    These tables okay.
  
23             These tables are a part of your description
  
24   of your Method 2; is that right?
  
25       A.    Method 2?
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 1       Q.    Correct.
  
 2       A.    That's wrong.
  
 3       Q.    That's wrong.
  
 4             Isn't Table 1 of 2, Estimates of the natural
  
 5   (virgin) median and average streamflow, isn't this part
  
 6   of your analysis where you get to the 100 cfs
  
 7   difference between gage streamflow and virgin flow?
  
 8       A.    What page are you on?
  
 9       Q.    I'm on Page 20 of your report.
  
10       A.    Oh, 20.
  
11       Q.    Yes.
  
12       A.    Oh, I thought you were on 23.  Let's start
  
13   all the questioning again.
  
14       Q.    Let's do that.  Thank you.
  
15             The first question I have for you then,
  
16   again, is if these tables are in your PowerPoint, let's
  
17   go there, because I would like people to see them; but
  
18   I don't remember seeing them in there.
  
19       A.    No.  They were too detailed for a PowerPoint.
  
20       Q.    Okay.  My next question was, these tables
  
21   relate to your analysis under Method 2; is that
  
22   correct?
  
23       A.    They relate to both Method 1 and Method 2.
  
24       Q.    Okay.  And the way in which they relate to
  
25   your Method 2 is this is part of your analysis as to
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 1   the differential between gage streamflow and virgin
  
 2   streamflow, and you resulted -- you got a -- you ended
  
 3   up at 100 cfs?
  
 4       A.    That's correct.
  
 5       Q.    Okay.  Do you still have Freeport 32 with
  
 6   you, which, if I recall, is X037?  It's Pool and
  
 7   others, 2011.  It's this, Mr. Hjalmarson.
  
 8       A.    Oh, that one.  Excuse me.  Okay.
  
 9       Q.    So you've got -- let's start with Table 1 of
  
10   2.  You have five columns there; is that right?  You
  
11   have USGS Gage, you have Drainage Area in square miles,
  
12   you have Q50, you have Mean Annual Flow, and you have
  
13   Virgin Mean Annual Flow.  Are those your five columns
  
14   in that table?
  
15       A.    Yes.
  
16       Q.    Okay.  Let's start with the third column, and
  
17   you've got a Footnote B, which is your citation to
  
18   where you get your Q50; is that right?
  
19       A.    Yes, it seems -- yes, that's what's listed
  
20   under cue B is the Pool report, yes.
  
21       Q.    Your citation there is to Freeport 32; is
  
22   that correct?
  
23       A.    Yes.
  
24       Q.    Okay.  The first thing I would like to do is
  
25   have you show us in Freeport 32, which is Pool and
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 1   others, 2011, X037, where you derive these Q50 figures
  
 2   that you use in this table?
  
 3       A.    Well, those would also be derived directly
  
 4   from the gaging station record.
  
 5       Q.    I'm interested in where they are in
  
 6   Freeport 32, Mr. Hjalmarson.
  
 7             And while you're looking, this column for
  
 8   Q50, this is intended to be median predevelopment flow,
  
 9   correct, not gaged flow?  Isn't that what your table
  
10   says?
  
11       A.    For Q50?
  
12       Q.    Correct.
  
13       A.    I just told you it will correspond to the
  
14   gaging station record, also.
  
15       Q.    So you're talking measured gaged readings is
  
16   equivalent?
  
17       A.    Yeah, that's the data that are used in this
  
18   report.  Rather than have me go through this, I can
  
19   guarantee you that the numbers used in here are USGS
  
20   gaging station record, and you can generate these same
  
21   numbers using gaged record.
  
22       Q.    These are -- aren't these calculated Q50s
  
23   that are intended to estimate virgin median flow?
  
24             Is that what it says, "B, Median
  
25   predevelopment flow from USGS groundwater model?"
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 1       A.    The groundwater model starts in 1910.  This
  
 2   model is not the natural flow I'm using.  This model
  
 3   uses a period of 1910 to, roughly, 2005, I believe.
  
 4       Q.    Okay.
  
 5       A.    And the model -- let's get something
  
 6   straight.  I like to answer just yes and no, but I'll
  
 7   clear this up.
  
 8             The model is for basin-fill aquifers.  My
  
 9   analysis is for the quaternary alluvium.  That's the
  
10   mountain fronts and so forth that are physically above
  
11   the basin fill.
  
12       Q.    Right.  We noted that differential, which is
  
13   why it's going to be important right now for me to
  
14   really bore down and find out where you got these
  
15   figures from Pool and others, 2011.
  
16       A.    Okay.  Let's just say that you can get that
  
17   from the gaging station record.  I really don't want to
  
18   start hunting.  This is a pretty thick report.  I
  
19   really don't want to start hunting for those numbers in
  
20   here.
  
21       Q.    Mr. Hjalmarson, you give a lot of citations
  
22   and references in your materials that don't give us
  
23   page numbers.  And some of these numbers are not clear
  
24   to us, and so my opportunity right now with you is to
  
25   have you explain where these numbers were derived from
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 1   Pool and others.
  
 2             So with due respect, I'm the one who gets to
  
 3   decide what's important right now; and it's important
  
 4   for me to show -- for you to show us where in this
  
 5   report, which is your citation, this is your reference,
  
 6   where you got these numbers that you're relying upon.
  
 7   So take your time, but this is important.
  
 8             And while you're looking, I'll let you know
  
 9   I'm also going to want to know where your figures for
  
10   mean annual flow were derived.  Your citation, again,
  
11   is Pool and others, 2011.  So I'm going to want your
  
12   page citation for B and C, your footnotes on Table 1 of
  
13   2 on Page 20 of your report.
  
14       A.    Well, I'm having trouble finding these right
  
15   at the moment.
  
16                  CHAIRMAN NOBLE:  We're going to take a
  
17   five-minute break.
  
18                  MR. HOOD:  That would be great, and
  
19   hopefully we have the figures by then.
  
20                  (A recess was taken from 10:56 a.m. to
  
21   11:04 a.m.)
  
22                  CHAIRMAN NOBLE:  Please show the
  
23   presence of the three Commissioners.
  
24                  Mr. Hood.
  
25                  MR. HOOD:  Thank you, Mr. Chairman.
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 1   BY MR. HOOD:
  
 2       Q.    Mr. Hjalmarson, when we left off, you were
  
 3   looking through the Pool report, which is Freeport 32,
  
 4   which is a tab within X037, and I was asking you to
  
 5   show us where in that exhibit you derived your numbers
  
 6   for columns three and four, which are Q50 pre and mean
  
 7   annual flow, both of which you footnote the Pool and
  
 8   others report as the citation.
  
 9             Have you been able to find those figures,
  
10   sir?
  
11       A.    Yes.  I was having trouble because the
  
12   figures given in the Pool report are in acre-feet per
  
13   year.
  
14       Q.    Can you --
  
15       A.    I haven't found all the numbers, but there's
  
16   a reference to Gage 5037, the Paulden gage.
  
17       Q.    Let's start with your Q50 pre, which is --
  
18   you footnote that with B, median predevelopment flow
  
19   from USGS groundwater model, Pool and others.
  
20             Can you give me a page number where that
  
21   reference is to?
  
22       A.    Did you say 53?
  
23             Let me give you a reference to Q50, Column B,
  
24   for the first gage, 5037.  Would that be fair?
  
25       Q.    Sure.
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 1       A.    That would be the 30 cfs?
  
 2       Q.    Yeah, which page of Pool and others, sir?
  
 3       A.    Okay, that number comes from Page 76 of Pool
  
 4   and others, and it's also given on Page 71, and it's in
  
 5   acre-feet per year.
  
 6             I haven't found the other numbers.  To answer
  
 7   this for every number you're asking about, I would like
  
 8   to submit later, if you don't mind.  I think this would
  
 9   take a lot of time for me.  I have diabetes, and my
  
10   eyesight right now isn't the best.  That's one reason
  
11   I'm having trouble doing this, but...
  
12       Q.    Let me just -- let me ask, before we take
  
13   that next step, Mr. Hjalmarson, you're talking about
  
14   USGS Gage 5037, and you're explaining where you derived
  
15   the 30 cfs figure under Q50 pre.
  
16             Can you show me where on Page 76 you got
  
17   that?
  
18       A.    It looks like it's the -- at the top of
  
19   Page 76, there's reference to a Table 2, and there's a
  
20   simulated -- or there's a net groundwater flow there,
  
21   and then lower -- or at the end of the written material
  
22   there of 21,100 acre-foot per year.
  
23       Q.    The 23,100 acre-feet per year?
  
24       A.    Yeah, 23,100 for predevelopment.  Okay?
  
25   Divide that by 725, and I think you've got the 30.  So
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 1   that's an example of where the numbers are.
  
 2       Q.    And that's for net groundwater flow; is that
  
 3   right?
  
 4       A.    Yeah, there's a -- yeah, that would be at
  
 5   that gage, yeah.
  
 6       Q.    And how are you tieing that to USGS Gage
  
 7   5037?
  
 8       A.    That's where it's all measured.  That's why I
  
 9   picked the gage at that point.  That's the outflow for
  
10   everything.
  
11       Q.    Is there -- in Pool and others, does it tie
  
12   this to Gage 5037?
  
13       A.    They don't say that.  I just told you the
  
14   reasoning why it's tied to that.  I know it is.
  
15       Q.    Is that 23,100 acre-feet per year, is that a
  
16   modeled groundwater flow?
  
17       A.    I think predevelopment would be based on the
  
18   gaged record, like I said originally.
  
19       Q.    Does it say that anywhere in here?
  
20       A.    No.  This is a technical publication, and
  
21   there's some things that an experienced person that
  
22   could understand this would know.
  
23       Q.    I'm just asking exactly what that number is,
  
24   because it seems to me it's talking about simulated
  
25   groundwater discharge; is that right?
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 1       A.    They talk about changes in the transient
  
 2   simulation, but they talk about the predevelopment too.
  
 3       Q.    Which is simulated; isn't that right?
  
 4       A.    No, no, the predevelopment is not.
  
 5       Q.    So that's actual gage data from what era?
  
 6       A.    Well, that's one thing I would have to find
  
 7   out.  It would be in the fine print here.  That's why I
  
 8   think it would be -- if you insist on these numbers, I
  
 9   would be glad to provide it later.
  
10       Q.    Does Gage 5037 measure net groundwater flow?
  
11       A.    Yes, it measures the total flow.  That's why
  
12   it's located at that point.  That's why that gage is
  
13   there.
  
14       Q.    Isn't it measuring streamflow, not
  
15   groundwater flow?
  
16       A.    Well, sir, base flow is groundwater
  
17   discharge.
  
18       Q.    I understand that.  But this Pool and others,
  
19   2011, this is a groundwater model; is that right?
  
20       A.    Yeah, but the discharge from that model would
  
21   be in the river.  Some of it would.
  
22       Q.    Some of it would, that's right, sir.
  
23             So how do you take this number and determine
  
24   which of that is the base flow of the river?
  
25             It seems to me you're taking modeled
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 1   groundwater flow and saying this is now streamflow, all
  
 2   of it.  I'm not understanding how you get from the
  
 3   groundwater flow that's a modeled figure for
  
 4   predevelopment and getting that to your streamflow.
  
 5       A.    The groundwater discharge from the aquifer
  
 6   being modeled is the flow past the Paulden gage.
  
 7       Q.    You can't show us where it says that in this
  
 8   document; is that right?
  
 9       A.    I know it is.  I can tell --
  
10       Q.    That's not my question, Mr. Hjalmarson.
  
11       A.    -- because I understand the hydrology.
  
12       Q.    Mr. Hjalmarson --
  
13       A.    This is the point I'm --
  
14       Q.    -- you need to let me finish my questions and
  
15   you need to answer my questions.  On redirect, if you
  
16   want to explain what you know, that's fine.
  
17             My question is can you show us in this
  
18   document what you're stating, which is this is
  
19   groundwater discharge that is actually measured in the
  
20   stream?
  
21       A.    I just showed you the first number, and
  
22   that's what I'm saying it is.  That's at that gage.
  
23       Q.    Does this -- show me --
  
24       A.    Divide it by 725 and see what you get.
  
25       Q.    Mr. Hjalmarson, where in this document does
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 1   it say that the 23,100 acre-feet is measured at
  
 2   Gage 5037, as opposed to being a groundwater modeled
  
 3   figure for predevelopment groundwater?
  
 4       A.    That's my --
  
 5       Q.    Does it say that in this document?
  
 6       A.    It probably does.  I haven't been able to
  
 7   find it.  I have this document in my computer, and I
  
 8   can do a search real quick and find it.  I would like
  
 9   to submit later on this, if you want to know every
  
10   detail about it.  Like I said originally, this is a
  
11   scientific document.  It assumes you know some basic
  
12   characteristics about what's going on.
  
13       Q.    Mr. Hjalmarson, the next column is Mean
  
14   Annual flow, and, again, your citation is to Pool and
  
15   others and your citation is Footnote C.  It says "Mean
  
16   annual flow for gaged record with 5 cfs added per USGS
  
17   groundwater model."
  
18             Do you see that?
  
19       A.    Yes.
  
20       Q.    Can you show us where in Freeport 32, which
  
21   is Pool and others, 2011, you derived these figures?
  
22       A.    It's just what it says, mean annual flow.
  
23   That would be from the gaging record that I computed,
  
24   and --
  
25       Q.    Mr. Hjalmarson.
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 1       A.    -- and --
  
 2       Q.    Mr. Hjalmarson.
  
 3       A.    -- and the reference is made to the 5 cfs.
  
 4       Q.    Mr. Hjalmarson, my question, can you show us
  
 5   in this document -- this is your reference, sir.  Can
  
 6   you show us where these numbers are derived from?
  
 7             I don't need your explanation about what you
  
 8   did.  I'm asking you if you can tell us where in this
  
 9   document those numbers come from, because you did not
  
10   give us a page number?
  
11       A.    The reference pertains to the 5 cfs added per
  
12   USGS groundwater model, and then the reference to Pool
  
13   follows the 5 cfs, not the total number.
  
14       Q.    Can you show us where in Pool and others you
  
15   derived that 5 cfs?
  
16       A.    It's in the results of this groundwater
  
17   model.
  
18       Q.    Please show us.
  
19       A.    I'm not going to do that today.  I will
  
20   submit.
  
21       Q.    You're unable, as we sit here today, to show
  
22   us where in your reference you got that figure; is that
  
23   fair?
  
24       A.    It's in this report, and I will submit later,
  
25   and that's my answer.
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 1       Q.    Are you going to come back for
  
 2   cross-examination so we can get some explanation when
  
 3   you submit a new document?
  
 4       A.    No.
  
 5       Q.    The next column is Virgin Mean annual flow,
  
 6   which is Subpart D, do you see that, your footnote?
  
 7       A.    Yes.
  
 8       Q.    Okay.  The first number is from, is it HU?
  
 9       A.    Yeah, the Hydrologic Unit book, yes.
  
10       Q.    What is that?
  
11       A.    What?
  
12       Q.    What is the Hydrologic Unit book?
  
13       A.    That's a USGS publication that describes the
  
14   flows associated with the hydrologic units.  It's the
  
15   background information that's used to determine the
  
16   overall hydrology of the United States.
  
17       Q.    And it says -- we're still on Page 20,
  
18   Table 1 of 2.  It says the second number is from USBR;
  
19   is that right?
  
20       A.    Yes, that's the Bureau of Rec 1952 report.
  
21       Q.    Which has also been described as the White
  
22   Book; is that right?
  
23       A.    That's correct.
  
24       Q.    You talked about the White Book a little bit
  
25   yesterday, and this is a resource that I think both you
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 1   and, as you testified yesterday, Mr. Gookin relied
  
 2   heavily upon in connection with these various
  
 3   proceedings for navigability; is that right?
  
 4       A.    I think somebody else also has relied upon
  
 5   it.
  
 6       Q.    I don't doubt that.
  
 7       A.    But the two of us, the two of us used it.
  
 8       Q.    And this is a reference that you certainly
  
 9   find to be reliable or you wouldn't be using it; is
  
10   that fair?
  
11       A.    That's correct.
  
12       Q.    So Method 2, in a 30,000-foot level -- we're
  
13   not penetrating the numbers.  It sounds like you're
  
14   going to give us a supplement.
  
15             At 30,000 feet, what you did is you looked at
  
16   gaged records, and then you took an estimated virgin
  
17   flow, you subtracted the gage from the virgin flow, and
  
18   you ended up with your 100 cfs.  In broad strokes, is
  
19   that accurate?
  
20       A.    That's accurate.
  
21       Q.    Okay.  And the 100 cfs is what you deem to be
  
22   the depletions that had occurred along the Verde from
  
23   virgin to present or to the gaged period; is that
  
24   right?
  
25       A.    Yeah, let me be just a little more specific.
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 1   I used the average flow for the entire period of record
  
 2   at the mouth of the Verde River, subtracted that number
  
 3   from the virgin flow from the Bureau, and I got 100
  
 4   cfs.
  
 5       Q.    And that 100 cfs would be the equivalent of
  
 6   the depletions that have occurred from the virgin or
  
 7   natural condition to the gaged period?
  
 8       A.    I assumed it would be related to the human
  
 9   activities.
  
10       Q.    Let's take a look at Freeport 32.  I'm sorry,
  
11   Freeport 31, and I think this is also part of X037.
  
12             Mr. Hjalmarson, is this an excerpt from the
  
13   White Book?
  
14       A.    Am I an expert on the White Book?
  
15       Q.    Is this an excerpt from the White Book?  This
  
16   is BOR 1952, correct?
  
17       A.    It certainly appears that way, yes.
  
18       Q.    Let's take a look at Page 193 of Freeport 32,
  
19   which is an excerpt from the White Book.
  
20       A.    Okay.
  
21       Q.    Do you see that the Bureau of Reclamation
  
22   made a determination of the net depletions on the Verde
  
23   River?  It's towards the bottom of that page.
  
24       A.    Yes.
  
25       Q.    Okay.  And the total net depletions is 21.9?
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 1   Do you see that?
  
 2       A.    Yes.
  
 3       Q.    And that's in thousand acre-feet, if you see
  
 4   the unit at the top?
  
 5       A.    That's right.
  
 6       Q.    And I'll tell you, I think your copy has the
  
 7   same arithmetic on mine, which is from Mr. Burtell.
  
 8   And I'm happy to give you a calculator, if you want to
  
 9   check him; but Mr. Burtell has converted that 21.9 into
  
10   acre-feet and then into cfs, and he got 30.2 cfs is the
  
11   net depletions.
  
12             Do you see that that's what he has written
  
13   there?
  
14       A.    Yes, I see that.
  
15       Q.    Do you care to check him on his math, or does
  
16   that seem about right?
  
17       A.    No, I don't care to check him on his math,
  
18   no.
  
19       Q.    And you -- at any rate, this 30.2 cfs, if his
  
20   math is right, that's less than a third of the human
  
21   impacts that you have included in your Method 2, which
  
22   was 100 cfs; is that right?
  
23       A.    Answering that just on the basis of the math,
  
24   yes, that would be correct.
  
25       Q.    Have you looked at this portion of the White
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 1   Book before?
  
 2       A.    Yes, I have, and -- yes.
  
 3       Q.    Why didn't you use their figure?  They had
  
 4   already calculated net depletions.
  
 5       A.    I used the final virgin flow figure of 751.
  
 6   The computation process for the -- all of the
  
 7   computations in here are rather complicated, and as a
  
 8   result of that, I just used the final figure as the
  
 9   virgin flow.
  
10       Q.    Did you do anything to evaluate the 21.9,
  
11   which the Bureau evaluated to be net depletions, which,
  
12   at least according to Mr. Burtell, converts into
  
13   30.2 cfs --
  
14       A.    No.
  
15       Q.    -- to check as to whether that was accurate?
  
16       A.    No, I did not.  That's a slippery slope.
  
17       Q.    Let's go to PowerPoint Page 40.
  
18             And here you've included text on your
  
19   PowerPoint Slide 40 which says "Pools along the river
  
20   act as small sediment traps that partially fill during
  
21   small discharges and are flushed during large
  
22   discharges."
  
23             Did I read that correctly?
  
24       A.    Yes.
  
25       Q.    So do I have this right?  The idea is these
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 1   pools fill with sediment during sort of lower flow
  
 2   circumstances, and that's going to cause them to
  
 3   sometimes get a little shallower; but as you get larger
  
 4   flow conditions, they'll deepen right back out as you
  
 5   flush out the sediment?
  
 6       A.    Yeah, that's describing a general process.
  
 7   The amount involved in this isn't great, but I guess it
  
 8   would be possible over a long period, in the absence of
  
 9   big floods, you could get a fill-in.  And you can see
  
10   some of the fill-in in this photograph, yes.
  
11       Q.    And it's the bigger floods that are going to
  
12   cause that to get more thoroughly flushed out; is that
  
13   right?
  
14       A.    Generally speaking, it would flush them out.
  
15       Q.    Let's turn to Page 67 of your report.  Sorry.
  
16   Your report, Mr. Hjalmarson.
  
17       A.    Oh, my report.  I'm sorry.
  
18       Q.    The figure I want to look at I don't think is
  
19   in your PowerPoint, or if it is, I haven't --
  
20       A.    I'm sorry.  I'm getting groggy.
  
21             Okay.
  
22       Q.    And there's a figure there.  It says "Verde
  
23   River near Paulden, AZ 09503700, Main channel at
  
24   cableway, Geometry of 1/11/2005."
  
25             Is that right?
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 1       A.    Yes.
  
 2                  MS. HERR-CARDILLO:  What page is that,
  
 3   Sean.
  
 4                  MR. HOOD:  67 of the report.
  
 5                  MS. HERR-CARDILLO:  Thanks.
  
 6                  MR. HOOD:  Yeah.
  
 7   BY MR. HOOD:
  
 8       Q.    And can you describe what you use this
  
 9   cross-section geometry for?
  
10       A.    What I used to determine that, it would have
  
11   been a measurement made at the cableway, would be the
  
12   source of the geometry.
  
13       Q.    And what you're doing, you use a handful of
  
14   cross-sections as you evaluate and create a -- evaluate
  
15   a relationship between depth and flow; is that right?
  
16       A.    I use hydraulic methods to determine that.
  
17       Q.    Okay.  And this is one of those
  
18   cross-sections; is that true?
  
19       A.    This is one, yes.
  
20       Q.    And your horizontal axis here is Natural
  
21   (Virgin) discharge, in cfs; is that right?
  
22       A.    What, now?
  
23       Q.    I'm talking about the horizontal axis.
  
24       A.    Oh, okay.
  
25       Q.    Natural (Virgin) discharge, in cfs.
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 1       A.    Yes, yes, okay.
  
 2       Q.    And it ranges -- on this chart it ranges from
  
 3   zero discharge to 150 cfs; is that right?
  
 4       A.    That's right.
  
 5       Q.    And then you have depth as your vertical
  
 6   axis?
  
 7       A.    Yes.
  
 8       Q.    On your PowerPoint, let's go to PowerPoint --
  
 9             Well, before we do that, do you know, did you
  
10   go -- did you take a look at the records for
  
11   January 11th, 2005, to see what kind of circumstance we
  
12   had down at the Paulden gage on that date?
  
13       A.    That would be the measurement made on that
  
14   day.
  
15       Q.    Do you know what the status of the river was
  
16   on that day?  Was it low flow, was it high flow, was it
  
17   raging?
  
18       A.    I think that may have been high flow.
  
19       Q.    Let's take a look at Page 45 of your
  
20   PowerPoint, and you have a picture from that day.
  
21             45, there you are.  The picture in the upper
  
22   left, that's dated 1-11-2005; is that right?
  
23       A.    Yes.
  
24       Q.    Okay.  And it looks like it's a downstream
  
25   view, and the river is running pretty high; is that
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 1   right?
  
 2       A.    That's right.
  
 3       Q.    Yeah.
  
 4             And you have a box there in blue that says
  
 5   "Verde River at USGS gage 09503700.  View looking
  
 6   downstream," and your Q is 6,000 cfs; is that right?
  
 7       A.    That's what they measured, yes.
  
 8       Q.    And it's fair to say, and I think you just
  
 9   agreed with me, 6,000 cfs on this river at that
  
10   location, that's a significant flood event?
  
11       A.    It's a flood, yes.
  
12       Q.    And so the geometry that you used for this
  
13   cross-section is derived from measurements taken during
  
14   a high flow event, where you're going to have some of
  
15   that flushing of whatever sediment had built up; is
  
16   that right?
  
17       A.    This isn't really that kind of pool here.
  
18   It's a small pool.  But, no, it's not -- in general,
  
19   it's not what I was referring to as the accumulation
  
20   and removal of sediment.
  
21       Q.    Is it your testimony here today,
  
22   Mr. Hjalmarson, that this 6,000 cfs flood on
  
23   January 11, 2005, would not have had the effect of
  
24   flushing some of the sediment that was there the day
  
25   before?
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 1       A.    It would flush sediment in the pools that I
  
 2   was referring to.  At this site I said that, you know,
  
 3   the cableway is, you know, in a small riffle-type area.
  
 4   It's not a waterfall area, and it's not a pool.  It's
  
 5   something in between.  It's a stable area.  That's why
  
 6   the cableway is located where it is.
  
 7       Q.    And this USGS Gage 09503700, that's commonly
  
 8   referred to as the Paulden gage; is that right?
  
 9       A.    That's true.
  
10       Q.    Okay.  And is it your testimony,
  
11   Mr. Hjalmarson, that the Paulden gage is located in a
  
12   riffle?
  
13       A.    No, the gage itself is at the upper end of a
  
14   small pool, but it's primarily a channel control, but
  
15   there is a pool effect there, and far downstream there
  
16   is a riffle, but...
  
17             But the answer is, no, it would not be in
  
18   what I would consider a big pool.
  
19       Q.    But it's in a pool?  Whether we want to call
  
20   it big or small, it's a pool?
  
21       A.    A minor pool.  It's a small one, yeah.
  
22       Q.    And a 6,000 cfs flood through a small pool is
  
23   going to have the effect of flushing sediment; isn't
  
24   that true?
  
25       A.    If -- yes, it -- generally speaking, going
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 1   back just in general about pools, if there were
  
 2   sediment in there, it would be -- probably be flushed.
  
 3             If it --
  
 4       Q.    And so -- I didn't want to cut you off if you
  
 5   were still going.
  
 6       A.    Let's see.  No, that's enough said.
  
 7       Q.    Okay.  And so that flushing would have the
  
 8   effect on that date of changing the geometry of that
  
 9   small pool; is that correct?
  
10       A.    I just told you.  The measurement was made at
  
11   a cableway, which is upstream of the pool.  The
  
12   measurement has nothing -- doesn't have a frickin'
  
13   thing to do with the pools.  It's at a cableway
  
14   upstream of that gage.  The cableway is not in a pool.
  
15       Q.    Where is the cableway?
  
16       A.    Just upstream of the gage.
  
17       Q.    Is it in a riffle?
  
18       A.    It's what you see in the foreground here.
  
19   The photograph could be taken right under the cableway.
  
20       Q.    Okay.  My question is very simple,
  
21   Mr. Hjalmarson.  We've been talking all week about this
  
22   being a pool and riffle system.  I want to know, is
  
23   that cableway in a pool --
  
24       A.    No.
  
25       Q.    -- or is it in a riffle?
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 1       A.    Well, now, wait a minute.  A pool-riffle
  
 2   river describes the general condition.  Now, there's
  
 3   something between pools and there's something between
  
 4   riffles.
  
 5       Q.    And what is that?
  
 6       A.    It's --
  
 7       Q.    What's your term for that?
  
 8       A.    It's a channel area where there's no pool and
  
 9   there's no riffle.  It's just a free-flowing area
  
10   that's not as deep as a pool and not as shallow as a
  
11   riffle.  That's one way to describe it.
  
12       Q.    And is it your testimony that the 6,000 cfs
  
13   flood would not have the effect of flushing sediment
  
14   out of that quasi area that's neither a pool or a
  
15   riffle, where the cableway is?
  
16       A.    Again, I'm telling you that the pool in
  
17   that -- at that gage is very small, and I know it
  
18   doesn't have a history of sedimentation, but other
  
19   pools do.  So the answer is --
  
20       Q.    You're saying --
  
21       A.    So the answer is, at this particular site,
  
22   no, there's no evidence that that would be occurring
  
23   here.
  
24       Q.    You said forget the gage because the
  
25   measurement's at the cableway.  So my question was
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 1   about the cableway.
  
 2       A.    As far as I can determine, based on how this
  
 3   site has behaved and my extensive familiarity with it,
  
 4   there would be very minor, if any, effect of that flood
  
 5   on the geometry of the channel under that cableway.
  
 6       Q.    You didn't go out of your way to identify
  
 7   cross-sections that were impacted by flood, did you?
  
 8       A.    Did I go out of my way to what, now?
  
 9       Q.    To identify cross-sections that you used for
  
10   your analysis that were subject to flooding on the date
  
11   where the measurement was taken that gives you the
  
12   geometry of that cross-section?
  
13       A.    There were two high flow measurements I used
  
14   to determine the geometry.  One was at the Clarkdale
  
15   gage, where there's a lot of rocks.  It was at the
  
16   upstream cableway at the Clarkdale gage.  Again, that
  
17   one's not in a riffle or a pool.  It's in -- that's an
  
18   intermediate area, and it would be a similar situation
  
19   as this.
  
20       Q.    Let's take a look at --
  
21                  CHAIRMAN NOBLE:  Mr. Hood.
  
22                  MR. HOOD:  Yes.
  
23                  CHAIRMAN NOBLE:  It's time for lunch.
  
24                  MR. HOOD:  Oh.  Sounds good.
  
25                  CHAIRMAN NOBLE:  Let's be back at 1:00.


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







VERDE RIVER     VOLUME 5     12/19/2014 1159


  


 1                  (A lunch recess was taken from
  
 2   11:32 a.m. to 12:51 p.m.)
  
 3                  CHAIRMAN NOBLE:  Okay, well, having said
  
 4   that, let the record show that the Commissioners are
  
 5   present and that Mr. Hood is about to reexamine Mr. Win
  
 6   Hjalmarson, unless Mr. Breedlove has something for the
  
 7   record.
  
 8                  MR. BREEDLOVE:  I was just wondering
  
 9   about Win's availability in February.
  
10                  CHAIRMAN NOBLE:  Well, we'll work on
  
11   that.
  
12                  THE WITNESS:  Mr. Hood, if I may?
  
13   BY MR. HOOD:
  
14       Q.    Yes, Mr. Hjalmarson.
  
15       A.    I've been having a little eyesight problem.
  
16   I've been provided with some assistance.
  
17             Could we revisit just one and possibly two
  
18   points that you covered earlier?
  
19       Q.    That would be fine with me, Mr. Hjalmarson.
  
20   What reference are we going to?
  
21       A.    I greatly appreciate that.  Thank you.
  
22             The first one is Appendix D, Page 12, where
  
23   you asked me about a piece of irrigated land.
  
24             Are you with me on that?
  
25       Q.    I am, Mr. Hjalmarson.
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 1       A.    Okay.  Down at the bottom of that page, this
  
 2   is a direct quote from the surveyor.  It says "Water
  
 3   can be found by wells in almost any part of the
  
 4   township."
  
 5             "About 700 acres of corn and beans,
  
 6   et cetera, are shown by the shaded areas."
  
 7             Now, back in those days, when they say water
  
 8   can be found, that is shallow water, commonly thought
  
 9   of as subflow.  And wells in those days consisted of
  
10   just digging a shallow hole, putting a suction line in
  
11   from a centrifugal pump.  Various power sources were
  
12   available at this time in '71, I think it is, or '72,
  
13   and they had been using steam.  They did use steam
  
14   engines in those days.  But it could have been diesel,
  
15   also.
  
16             So what they're saying here is, is there's
  
17   groundwater all over the place.  It's shallow.  If
  
18   there's groundwater like that, it will eventually drain
  
19   to the Verde River.
  
20             So this might help explain all the
  
21   questioning you had about all these various areas that
  
22   were not, apparently, on a stream channel; but there
  
23   was shallow groundwater available all through the area
  
24   along streams, even the one called Dry Creek on the
  
25   other township.
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 1             So I hope this helps explain why I did what I
  
 2   did.
  
 3       Q.    Let me back up a moment here, Mr. Hjalmarson.
  
 4   You said direct quote.  You said a few things.  I just
  
 5   want to make clear for the record, the direct quote was
  
 6   limited to the following:  Water can be found by wells
  
 7   in almost any part of the township, closed quote.
  
 8             The rest of the text about the 700 acres,
  
 9   that's yours; is that correct?
  
10       A.    Yes, sir.  Yeah.
  
11       Q.    Okay.  And do you have any information -- so
  
12   you're talking about subflow.  Subflow of what
  
13   watercourse, Mr. Hjalmarson?
  
14       A.    Subflow could be any of the tributaries.
  
15   What subflow would be -- I said it was like subflow,
  
16   but what it would be is water that's at a small depth,
  
17   like underflow on defined small drainages or large
  
18   drainages.
  
19             But, for example, the term Dry Creek, Dry
  
20   Creek was an intermittent stream, as far as I could
  
21   determine.  There were parts of the year where you
  
22   might have to dig down 2 feet to get to water, but if
  
23   you want to irrigate land, you can easily do it; and
  
24   there's records of them doing exactly that, using these
  
25   small pumps.
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 1       Q.    There's records of usage of wells above
  
 2   Paulden; there's also records of dryland farming above
  
 3   Paulden; isn't that right?
  
 4       A.    Yes.  And what these wells are, are small
  
 5   hand-dug holes that they call a well.  And you can go
  
 6   out in Big Chino Valley right now and see the remnants
  
 7   of holes along Big Chino Creek behind about a
  
 8   thousand-foot-wide dams where they did this very thing.
  
 9   They dug down to the groundwater and put big
  
10   centrifugal pumps in them and irrigated a hundred --
  
11   few hundred acres.
  
12       Q.    Isn't it true, Mr. Hjalmarson, that -- well,
  
13   let me back up a moment.
  
14             I asked you a moment ago which stream this
  
15   subflow is associated with.  Do you know the answer to
  
16   that; or is it not a stream; it's just groundwater;
  
17   it's a general aquifer?
  
18       A.    Yeah, it would be -- no, it's not an aquifer.
  
19   You don't want to look at it that way.  I'm dealing
  
20   with a quaternary system, which are the system of
  
21   streams, alluvial fans, springs, and so forth that are
  
22   above the basin-fill aquifers; or if you're talking one
  
23   valley, the Big Chino basin-fill aquifer.
  
24             But it's an upper system that the USGS has
  
25   totally ignored because it's been hard to define, and
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 1   you need to go to all the work I did to define it.
  
 2             And within that system there's a general
  
 3   drainage towards the Verde River, and it can be small
  
 4   streams, large streams, or whatever.  It can be
  
 5   underground or it can be surface.  And so that's what
  
 6   I'm describing here.  So -- okay.
  
 7                  DIRECTOR MEHNERT:  Let me move this a
  
 8   little.  We're getting some feedback.
  
 9                  THE WITNESS:  Is that clear?
  
10   BY MR. HOOD:
  
11       Q.    It is clear.
  
12       A.    Okay.
  
13       Q.    But, again, you've not been able to identify
  
14   which of these cultivated acres are being cultivated
  
15   using dryland irrigation versus groundwater versus
  
16   irrigation from a watercourse; is that right?
  
17       A.    Well, no, it's not right.
  
18             When you talk about dryland irrigation up
  
19   there, you're really talking about cienegas.  In other
  
20   words, there is groundwater seeping up from underneath,
  
21   under artesian pressure.  Del Rio Springs area is a
  
22   classic example.
  
23             Now, I went to some trouble to explain that I
  
24   eliminated the cienega areas from my analysis.  Now,
  
25   when you get into the other areas where you don't have
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 1   the inflowing groundwater from underneath in a
  
 2   cienega-like fashion, you can't dryland farm, per se,
  
 3   in there.  There's just not enough rainfall in the
  
 4   valley areas up there.
  
 5       Q.    Where is there not enough rainfall?
  
 6       A.    In those valleys.  There's not enough
  
 7   rainfall.
  
 8       Q.    Nowhere above Paulden is there enough
  
 9   rainfall for dryland farming without cienegas, is that
  
10   your testimony?
  
11       A.    I'm saying that in the valleys, where we're
  
12   looking at, there's not enough rainfall.  In the
  
13   mountainous areas you could get enough, possibly.  But
  
14   we're talking 12 inches, 14 inches of rain a year and
  
15   very sporadic, so...
  
16             So, anyway, to me, it's clear, and I want to
  
17   make sure it's clear to a nonhydrologist.
  
18       Q.    Do you still have the "Resources of Arizona"
  
19   exhibit we talked about earlier?  This is Freeport 11,
  
20   which is within X037.
  
21       A.    Mine doesn't have a Freeport 11 on it.
  
22       Q.    Do you have this one still?  Yeah, that one.
  
23       A.    I gotcha.
  
24       Q.    I'm just going to go back to this portion
  
25   here, where we're talking about "Outside of the Verde


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







VERDE RIVER     VOLUME 5     12/19/2014 1165


  


 1   the farming lands of Yavapai are confined to small
  
 2   valleys situated from four to six thousand feet above
  
 3   sea level.  Among the most important of these valleys
  
 4   are Williamson, Chino, People's, Agua Fria, Skull,
  
 5   Kirkland, and Walnut Grove.  Their soil is generally a
  
 6   rich mold, formed by the detritus from the surrounding
  
 7   hills.  There is no water for irrigation in most of
  
 8   them, and farmers depend entirely on rain for the
  
 9   raising of a crop."
  
10             Is that what it says?
  
11       A.    That's what it says, and I'll say that that's
  
12   untrue.  The evidence that's been revealed by studying
  
13   these land surveys and going through the historic
  
14   accounts in the newspapers contradicts that.
  
15       Q.    Did you have one other thing you wanted to
  
16   revisit?
  
17       A.    Yes.  This isn't quite as definitive, in my
  
18   mind, but going back to the Pool report, this copy you
  
19   gave me doesn't have a number on it, but --
  
20       Q.    Let me identify it for the record here.  The
  
21   Pool report, which is Pool and others, 2011, is
  
22   Freeport 32, which is within X037.
  
23       A.    So I promised that I would provide
  
24   documentation of those numbers, but let me read you
  
25   something in the abstract.
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 1       Q.    Where are you?
  
 2       A.    I'm in the lower third.
  
 3       Q.    What page?
  
 4       A.    Of the abstract.  So I'm about two-thirds of
  
 5   the way down on the line that starts with "Estimates."
  
 6       Q.    Give me a moment.
  
 7             So this is on -- this is Page 1; is that
  
 8   right?
  
 9       A.    Yes, right.  About two-thirds of the way down
  
10   there's a line that starts with "Estimates."
  
11       Q.    Got it.
  
12       A.    Okay.  If you recall, I said something about
  
13   gaging station records.  So this line reads "Estimates
  
14   of predevelopment rates of groundwater discharge to
  
15   streams, springs, and evapotranspiration by
  
16   phreatophytes were derived from previous reports and on
  
17   the basis of streamflow records at gages."
  
18             Okay?  So that's the source of those numbers
  
19   is you look at the streamflow gages.  Now, in this
  
20   report they're in acre-feet.  But I will provide, as I
  
21   promised.
  
22             Thank you very much for allowing me to do
  
23   that.
  
24       Q.    You bet.  I appreciate the explanation.
  
25             I think where we left off, we were talking
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 1   about cross-sections.  Does that seem about right?  Is
  
 2   that your recollection?
  
 3       A.    I honestly don't remember.
  
 4       Q.    Let's pretend I'm right, and I might not be,
  
 5   but that's my recollection.
  
 6             Let's go to Page 38 of your PowerPoint,
  
 7   Slide 38.
  
 8       A.    Okay.
  
 9       Q.    And we're talking about the Clarkdale gage
  
10   here; is that right?
  
11       A.    Yes, sir.
  
12       Q.    And there's a cross-section, a cableway here?
  
13       A.    That's right.
  
14       Q.    And is this the other cross-section that you
  
15   referenced more generally that was measured during a
  
16   very high flood event?
  
17       A.    That, I obtained the cross-section from a
  
18   measurement of high flow.
  
19       Q.    And we can get a sense for that by looking at
  
20   the cross-section that you present in the lower
  
21   right-hand corner of Slide 38, which shows that the
  
22   USGS measurement on that date was at 16 feet in depth;
  
23   is that right?
  
24       A.    That's correct.
  
25       Q.    And that is multiples of what the median
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 1   depth would be; is that correct?
  
 2       A.    Yes, it's considerably higher.
  
 3       Q.    Do you know what the discharge was on that
  
 4   particular day, Mr. Hjalmarson?
  
 5       A.    It was at least a couple of thousand.
  
 6       Q.    This is going to be Freeport 23, which is
  
 7   part of X037.  This is a figure that was prepared by
  
 8   Mr. Burtell, Plateau Resources, LLC.
  
 9             Do you see that indication in the lower left?
  
10       A.    Yes.
  
11       Q.    And you'll see that there's a graphic
  
12   representation of Verde River discharge versus stream
  
13   depth at the Clarkdale gage; is that right?
  
14       A.    That's right.
  
15       Q.    Okay.  And according to what Mr. Burtell has
  
16   put here, he puts it at -- he says that the discharge
  
17   on that day was at least 6,600 cfs.
  
18             Do you see that?  It's in the box, "Maximum
  
19   depths estimated by Hjalmarson."
  
20       A.    Oh, okay.  That's fine.  Okay.
  
21       Q.    And I'll just read it in.  Sorry.  I should
  
22   have asked it a little more clearly.
  
23             It says "Maximum depths estimated by
  
24   Hjalmarson based on a September 20, 2004 USGS discharge
  
25   measurement of at least 6,600 cfs."
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 1             Did I read that correctly?
  
 2       A.    That's right.
  
 3       Q.    And you don't have any information to suggest
  
 4   that that number is inaccurate, do you?
  
 5       A.    No, as long as it's -- you know, it's a
  
 6   flood.  That's kind of a small to medium flood.
  
 7       Q.    What's median discharge at Clarkdale?
  
 8       A.    Oh, it's a little over 100.
  
 9       Q.    100 cfs?
  
10       A.    A little over, a little over that.
  
11       Q.    We talked you used the -- you used what's
  
12   called the Hyra method for purposes of your analysis in
  
13   this case, like you've done for the Gila, the Santa
  
14   Cruz, and the San Pedro, correct?
  
15       A.    The Hyra?
  
16       Q.    1978, the 1978 recreational standards?
  
17       A.    Yes.
  
18       Q.    By Hyra?
  
19       A.    Yes.
  
20       Q.    I think some of us have referred to it as the
  
21   Hyra method over time.  Does that make sense?
  
22       A.    Okay.  Yeah, okay, or federal method or Fish
  
23   and Wildlife.
  
24       Q.    And we -- this may be testing your memory.
  
25   You and I had occasion to talk quite a bit about that
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 1   1978 recreational standard in connection with the
  
 2   San Pedro.  Do you recall that generally?
  
 3       A.    In 1978, you said?
  
 4       Q.    Well, we haven't been doing this that long.
  
 5   No, about a year and a half ago --
  
 6       A.    Okay.
  
 7       Q.    -- give or take, we were talking about the
  
 8   San Pedro River, and I got a chance to ask you a lot of
  
 9   questions about the Hyra recreational standard.
  
10       A.    Okay.
  
11       Q.    Do you remember that generally?
  
12       A.    Okay.  Yes, I do.
  
13       Q.    Okay.  And I'm not going to go replow all
  
14   that ground.  Those transcripts are in this record.  I
  
15   just want to provide a tie in the transcript here that
  
16   that's the same method that you used here that you used
  
17   on the San Pedro, correct?
  
18       A.    Yes.
  
19             Now are we back on what you handed me?
  
20       Q.    No, you can set that to the side.  Sorry.
  
21   You can put that down, Mr. Hjalmarson.
  
22       A.    Can I ask you one question about it?
  
23       Q.    You can, but you might have to wait for
  
24   Mr. Burtell's turn up here.  I might not be able to
  
25   answer it, but I'll sure try, if I can.
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 1       A.    Well, on the title it says Stream Depth.  On
  
 2   the abscissa it says Stream Depth.  What depth are we
  
 3   talking about?
  
 4       Q.    You know, my question didn't pertain to the
  
 5   graph as much as it simply recorded what the discharge
  
 6   was on that date.
  
 7       A.    Okay.  So you --
  
 8       Q.    That was my question for you, is did you have
  
 9   any information suggesting that that 6,600 was
  
10   incorrect?  That was all.
  
11       A.    That's the only reason for handing me this?
  
12       Q.    That's correct, Mr. Hjalmarson.
  
13       A.    Okay.
  
14       Q.    So turning back to the 1978 modern
  
15   recreational boating standards that you have used in
  
16   these cases, do you have an understanding as to whether
  
17   that standard is intended to be applied to average
  
18   stream depth in the cross-section versus maximum?
  
19       A.    It would be maximum.
  
20       Q.    Do you have a sense, Mr. Hjalmarson, for
  
21   whether this method is intended to be applied using a
  
22   cross-section located in the shallowest part of a
  
23   stream or in a more moderate depth portion of the
  
24   stream or in a deeper pool?  Do you have any sense
  
25   for --
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 1       A.    I certainly do.  Logically speaking, it would
  
 2   be where you intend to do your boating, and that's
  
 3   where you would apply your standard; and normally you
  
 4   do the boating -- well, in our case we're doing the
  
 5   boating in the low flow, or which is often the main
  
 6   channel.
  
 7       Q.    It's referred to as a single cross-section
  
 8   method; is that right?
  
 9       A.    It's a single cross-section method, but the
  
10   nature of the box that shows the range of the --
  
11                  (Interruption.)
  
12                  DIRECTOR MEHNERT:  I don't know if
  
13   that's his doing that.
  
14                  THE WITNESS:  The nature of the box that
  
15   encompasses a range of depth and of velocity --
  
16                  DIRECTOR MEHNERT:  Pardon me.
  
17                  (A brief recess was taken.)
  
18                  THE WITNESS:  I thought I covered this
  
19   earlier yesterday, but it has a rectangle there that
  
20   has a range of values related to navigability, and it's
  
21   kind of a tunnel.  You can look at that.  It's kind of
  
22   a tunnel that covers a variation of depths, say, down
  
23   the stream.  So it gives you this range you can use, so
  
24   you can use it as a cross-section, but you can think of
  
25   it in your mind as going down the river.
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 1   BY MR. HOOD:
  
 2       Q.    Let me approach it a little bit differently,
  
 3   Mr. Hjalmarson.  If you're using a single cross-section
  
 4   in an attempt to characterize the entire stream and
  
 5   what depth is sufficient for these recreational craft,
  
 6   doesn't it seem to follow that when you're selecting
  
 7   the single cross-section, you ought to choose a part of
  
 8   the stream that reflects the lowest depth for that
  
 9   stream across its length?
  
10       A.    Well, you're looking at ordinary and natural,
  
11   and in space, you know, ordinary you think of in time,
  
12   normally, but you can think of --
  
13       Q.    Put temporal away.  We're talking about
  
14   spatial.
  
15       A.    Okay.  You can think about space, and the
  
16   ordinary condition on the Verde River, which is a
  
17   pool-riffle stream, is pools.  About 95 percent of that
  
18   river could be classed as a pool.  So that would be you
  
19   could consider that ordinary, and that's where it's at
  
20   least 3 foot deep.  It's a 3 foot minimum representing
  
21   the whole river.
  
22                  MR. HOOD:  Do we need to take a moment
  
23   to try and fix this or keep going?
  
24                  DIRECTOR MEHNERT:  Keep going.
  
25                  MR. HOOD:  Okay.
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 1   BY MR. HOOD:
  
 2       Q.    Let me see if I get an answer to my question.
  
 3             If you're going to identify a single
  
 4   cross-section that's going to be representative for the
  
 5   stream --
  
 6       A.    I didn't do that.
  
 7       Q.    Okay.  It's a single cross-section method,
  
 8   and if you're going to pick a cross-section or a small
  
 9   handful of cross-sections that are supposed to be
  
10   representative of the whole stream and you're looking
  
11   at what is the minimum depth you need to float a modern
  
12   recreational craft, aren't you -- shouldn't you be
  
13   placing your cross-sections in the riffles, where it's
  
14   the shallowest?
  
15       A.    I show that at the end of my report.  I show
  
16   the Hyra method, and then I show the range for the
  
17   riffles, which gets down close to 2 feet, and then I
  
18   show a range for the ordinary condition, which are the
  
19   pools.
  
20       Q.    That's not my question.  Your cross-sections
  
21   are not in riffles, true?
  
22       A.    My cross-sections are not in riffles?  I've
  
23   already explained that there's a bias.  Most of them
  
24   are in -- let's put it this way:  Most are in nonpool
  
25   areas.  It's too deep to wade in many parts of that
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 1   river in pools.  I've explained this.  So most of the
  
 2   measurements are made in riffle-type areas or in that
  
 3   transition zone we talked about a little while ago.
  
 4   It's not a riffle; it's not a pool.  It's part of the
  
 5   river channel that's controlled by the channel
  
 6   roughness, as opposed to some kind of obstruction
  
 7   downstream which creates the pool.
  
 8       Q.    So now are you saying some of your
  
 9   cross-sections are in riffles?
  
10             Because I thought we went over this, that
  
11   they're not in riffles?
  
12       A.    Not right in a riffle area.  I've heard
  
13   people referring to like a riffle area, and you would
  
14   have water, say, go through critical flow, and it comes
  
15   out a critical and you get into where what I think of,
  
16   as a hydraulic engineer, as a channel-controlling
  
17   environment, which is not a pool and it's not a riffle.
  
18   It's in between.  And it's that area where the current
  
19   meter measurements are typical made by the USGS,
  
20   because you can make very accurate measurements there.
  
21       Q.    Riffles are shallower than these in-between
  
22   areas, true?
  
23       A.    No.  No, not necessarily.  But -- no.
  
24   Riffles is where -- generally where it starts to go
  
25   into critical, critical and supercritical flow, and
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 1   then it comes out.
  
 2       Q.    So the -- we'll maybe pull up some pictures
  
 3   for February.
  
 4             So when we look at where these cross-sections
  
 5   are derived, it's visually going to show that those
  
 6   areas are shallower than the riffles, is that your
  
 7   testimony, Mr. Hjalmarson?
  
 8       A.    No.  They're shallower than the average
  
 9   depth --
  
10       Q.    That's not what I asked you.  That's not what
  
11   I've been asking you.
  
12       A.    No.
  
13       Q.    You're not answering my questions.
  
14       A.    The answer is no.
  
15       Q.    Okay.  So riffles would be shallower than
  
16   these in-between areas?
  
17       A.    No, not necessarily.
  
18       Q.    In most cases?
  
19       A.    In some cases, possibly.
  
20       Q.    I'm sure we'll hear more testimony about
  
21   that, and we'll see what other people have to say.  It
  
22   seems like a straightforward point.
  
23             Now, here are a couple of documents related
  
24   to the Hyra method.  It's Instream Flow Information
  
25   Paper No. 1 and No. 6.  And these are -- Freeport 15 is
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 1   Paper No. 5, which is X037.  Instream Flow Information
  
 2   Paper No. 6 is Freeport 14, which is also part of X037.
  
 3             And turn for me, if you would, first let's
  
 4   start with Paper No. 6, Mr. Hjalmarson, which is
  
 5   Freeport 14.
  
 6       A.    Okay, mine doesn't have that identification
  
 7   on it, but that's okay.
  
 8       Q.    Are you at Paper No. 6?
  
 9       A.    Mine says 5.
  
10       Q.    You got one that says 5 and you've got one
  
11   that says 6.
  
12       A.    Well, I don't have one that says 6.
  
13             Okay, I've got one that says -- no, 5.
  
14       Q.    Instream Flow Information Paper No. 6?
  
15       A.    Oh, I'm sorry.  Okay.  The other one you had
  
16   handwritten.  I was looking for the same thing.  I'm
  
17   sorry.
  
18       Q.    No, no problem.
  
19             Let's turn to Page 3, please.
  
20             Table 1 here, we've seen this table before in
  
21   other PowerPoints you've presented to the Commission;
  
22   is that right?
  
23       A.    Okay, say that again?
  
24       Q.    You see Table 1 on Page 3 of Instream Flow
  
25   Information Paper No. 6?
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 1       A.    Yes.
  
 2       Q.    This table is a table that you presented in
  
 3   other presentations to the Commission on other streams;
  
 4   is that correct?
  
 5       A.    It could be.
  
 6       Q.    Okay.  And Table 1 is titled "Required stream
  
 7   width and depth for various recreation craft as
  
 8   determined by single cross section method."  Is that
  
 9   right?
  
10       A.    Yes.
  
11       Q.    Is that what it says?
  
12             If you go up towards the top of the page,
  
13   there's a heading that says "Single Cross Section
  
14   Method."  Do you see that?
  
15       A.    That's right.
  
16       Q.    Let me read this.  Let me know if I get this
  
17   right.  It says "This method requires that only a
  
18   single cross sectional measurement be taken across a
  
19   stream.  The product of such an approach is a
  
20   determination of the lowest flow acceptable for
  
21   recreation.  The approach is based on the assumption
  
22   that a single cross section, properly located, can
  
23   define a minimum flow requirement.  Such a cross
  
24   section is located at an area displaying the least
  
25   depth across the entire stream."
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 1             Did I read that correctly?
  
 2       A.    Yeah, that's right.
  
 3       Q.    Let's turn to the other paper, Freeport 15,
  
 4   which is Instream Flow Information Paper No. 5.  And,
  
 5   actually, I'm sorry, before we do that, staying on
  
 6   No. 6, if you turn to Page 4, there's a description in
  
 7   the first full paragraph about a computer program,
  
 8   IFG-1?  Do you see that?
  
 9       A.    Okay.
  
10       Q.    Okay.  And this computer program has been
  
11   developed to predict width and depth across the
  
12   transect of any stage?  Do you see that?
  
13       A.    Yes.
  
14       Q.    Let's turn now to Information Paper No. 5,
  
15   which is Freeport 15, which is within X037.
  
16             And on Page 122, it says "Type 1 - Manning
  
17   Equation Assuming Uniform Flow."
  
18             Do you see that, about halfway down the page?
  
19       A.    Yes.
  
20       Q.    And then there's a reference to IFG-1, that
  
21   same computer program that is referenced in Instream
  
22   Flow Information Paper No. 6; is that right?
  
23       A.    Yes.
  
24       Q.    Okay, and it says the program outputs for
  
25   IFG-1 include distance to channel edge, in feet; is
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 1   that right?
  
 2       A.    Yes.
  
 3       Q.    It includes channel width, in feet; is that
  
 4   right?
  
 5       A.    That's right.
  
 6       Q.    Cross sectional area, in feet squared,
  
 7   correct?
  
 8       A.    That's true.
  
 9       Q.    Wetted perimeter, in feet?
  
10       A.    That's right.
  
11       Q.    Surface width, in feet, if we turn the page
  
12   onto 123?
  
13       A.    Yes.
  
14       Q.    No. 6 is hydraulic radius, in feet; is that
  
15   right?
  
16       A.    Okay.
  
17       Q.    Let's skip one, because I want to save the
  
18   best for last.
  
19             No. 8 is discharge, in cfs; is that right?
  
20       A.    Yes.
  
21       Q.    And No. 9 is average velocity, in feet per
  
22   second?
  
23       A.    Yes.
  
24       Q.    Okay.  No. 7 is average depth of the channel,
  
25   in feet; isn't that right?
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 1             That's the output --
  
 2       A.    Yes.
  
 3       Q.    -- of this computer program?
  
 4       A.    That's right.
  
 5       Q.    But you used maximum depth of the
  
 6   cross-section?
  
 7       A.    I used maximum, yes.
  
 8       Q.    Let's turn back to your appendices.  Let's go
  
 9   to Appendix E?
  
10       A.    D?
  
11       Q.    E.
  
12       A.    E.
  
13       Q.    Page 2 of that appendix, once you get --
  
14       A.    Okay.
  
15       Q.    All right.  Page 2 of Appendix E from your
  
16   submittals includes -- looks like there's a sign, "Site
  
17   of Old Camp Hualapai."  Is that right?
  
18       A.    Yes.
  
19       Q.    Are you with me?
  
20       A.    Yes.
  
21       Q.    Okay.  And you see we're talking about Camp
  
22   Hualapai?
  
23       A.    Yes.
  
24       Q.    Okay.  And it says, what you've written
  
25   here -- are these your words, or is this an excerpt?
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 1       A.    It reads as if it's something I may have
  
 2   doctored a little bit.
  
 3       Q.    And is it from this Fewkes reference from
  
 4   1912, or what's the source reference?
  
 5       A.    Let's see.  Where are my quotations?
  
 6             "Natural condition."
  
 7             No, I'm usually pretty careful about
  
 8   quotations.  Those would be my own words.
  
 9       Q.    Okay.  So is this -- do you have a primary
  
10   reference for this information about Camp Hualapai, or
  
11   is this just information you have in your mind?
  
12       A.    It's probably coming from Fewkes, though.
  
13       Q.    Okay.  What it says, that first paragraph, it
  
14   says "Camp Hualapai (1869 to 1873) - First known as
  
15   Camp Toll Gate, this post was established in May, 1869,
  
16   just southeast of Aztec Pass on William H. Hardy's toll
  
17   road between Prescott and Hardyville (which eventually
  
18   developed into Bullhead City).  In 1870, it was taken
  
19   over by the military to protect the road from Indian
  
20   attacks, but the troops abandoned the camp in 1873."
  
21             Is that what it says?
  
22       A.    That's right.
  
23       Q.    So risks associated with travel in this
  
24   region back in this time frame included the risk of
  
25   attack on the road, just like it would have included
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 1   the risk of attack on the waterway; isn't that right?
  
 2       A.    Yes.
  
 3       Q.    Let's turn to Appendix G.
  
 4       A.    Let me make 100 percent sure I understood
  
 5   what I agreed to.
  
 6             What attacks did you say; Indian attacks?
  
 7       Q.    Yes.
  
 8       A.    Indian attacks?
  
 9       Q.    Yes.
  
10       A.    Okay.
  
11       Q.    Appendix G, please, Mr. Hjalmarson.  We'll
  
12   start on Page 1 of that appendix.  The third paragraph
  
13   says "The few historic accounts --"
  
14             Are you with me on Page 1?
  
15       A.    Okay.
  
16       Q.    Third paragraph on Page 1 of Appendix G.
  
17       A.    Okay.
  
18       Q.    All right.  It says "The few historic
  
19   accounts of navigating the Verde River occurred with
  
20   human-impacted conditions where the base flow was
  
21   significantly depleted.  Human impacts to the Verde
  
22   started in the 1860s."
  
23             Did I read that correctly?
  
24       A.    Yes.
  
25       Q.    What year did human impacts on the Verde


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







VERDE RIVER     VOLUME 5     12/19/2014 1184


  


 1   begin, as far as your understanding goes?
  
 2       A.    The closest I could come to is the land I
  
 3   owned in Camp Verde had an 1868 water right through the
  
 4   Woods Ditch.  There is an earlier -- there's an earlier
  
 5   canal there, I think in 1966 or so, roughly that,
  
 6   roughly.
  
 7       Q.    1866?
  
 8       A.    Excuse me.  I'm sorry.  I always do that.
  
 9   1866.
  
10             Yeah, in the mid 18 -- 1865, '66, somewhere
  
11   in that range, there is an earlier ditch.
  
12       Q.    So the diversions in the stream started in,
  
13   roughly, the mid 1860s?
  
14       A.    Yes, that I'm aware of.
  
15       Q.    We're still on Appendix G.  Let's turn to
  
16   Page 54.
  
17             And you have G3, Channel Geometry, at the top
  
18   of that page.  Are you with me?
  
19       A.    Yes.
  
20       Q.    And G3a is Geomorphology of Verde River
  
21   Channel; is that right?
  
22       A.    That's right.
  
23       Q.    And you state as follows; these are your
  
24   words:
  
25             "Because the subject of geomorphology of the
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 1   natural channel of the middle Verde River is ably
  
 2   treated by Phil Pearthree, Ph.D., the following is
  
 3   from:  Pearthree, P.A., 1996, Historical Geomorphology
  
 4   of the Verde River, Arizona Geological Survey Open-File
  
 5   Report 96-13, 29 pages."
  
 6             Is that right?
  
 7       A.    That's right.
  
 8       Q.    And so what follows on the next, at least,
  
 9   couple of -- it looks like a few pages, are an excerpt
  
10   from Dr. Pearthree's discussion of the historical
  
11   geomorphology of the Verde River; is that right?
  
12       A.    Yes.  All of those are in quotation marks.
  
13       Q.    Correct.
  
14             Let's turn to Page 55.
  
15             You've talked over the last couple days a
  
16   little bit about the surveys conducted by Foster in
  
17   1873 and 1877; is that right?
  
18       A.    Yes, Foster and -- yes.
  
19       Q.    I just want to read a little bit about what
  
20   Dr. Pearthree had to say about Foster's work.  It says
  
21   "Low-Flow Channels.  Cadastral surveys from the 1870's
  
22   record evidence of a continuous low flow channel
  
23   throughout Verde Valley that was very similar to the
  
24   modern low-flow channel of the Verde River.  Surveys
  
25   conducted by Foster in 1873 and 1877 documented a
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 1   through-going stream about .5 meters ([which is
  
 2   roughly] 1.5 feet) deep and 15 to 30 meters ([roughly]
  
 3   50 to 100 feet) wide with a sandy bottom."
  
 4             Is that what it says?
  
 5       A.    Yes.
  
 6       Q.    And then it goes on a little bit lower, about
  
 7   four or five lines, it says "The banks of the low-flow
  
 8   channel were estimated to be 3 feet (consistent with
  
 9   the depth estimate)."
  
10             Is that right?
  
11       A.    The 3 feet I see in there is the average
  
12   depth of the river.
  
13       Q.    Okay, it says -- let's pick up where I
  
14   stopped reading.  It says "It is not clear from the
  
15   survey notes whether this low-flow channel was within a
  
16   well-defined flood channel."
  
17       A.    Oh, okay.
  
18       Q.    "The Verde River of the 1870's was described
  
19   as 'a beautiful stream of clear, pure water with an
  
20   average width of 100 links (66 feet) and an average
  
21   depth of 3 feet.'"
  
22             And there's a citation to Foster; is that
  
23   right?
  
24       A.    That's what I said I was reading, yes.
  
25       Q.    Right.
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 1             And then it goes on to say "The banks of the
  
 2   low-flow channel were estimated to be 3 feet
  
 3   (consistent with the depth estimate)."
  
 4             Is that right?
  
 5       A.    Yes.
  
 6       Q.    Let's turn, we're going to shift to your
  
 7   PowerPoint.
  
 8       A.    You're going to my PowerPoint now?
  
 9       Q.    We are.
  
10             Let's start on Page 8, if you would.  Sorry,
  
11   I'm in your appendices.  We'll come back to this.
  
12       A.    Now I'm a ping-pong ball.
  
13       Q.    No, I apologize.  That's my error.  I'll come
  
14   back to that one.
  
15       A.    Which appendix?
  
16       Q.    No, I'm sorry, that was your addendum.  I
  
17   have your addendum and your PowerPoint in the same
  
18   binder.  I thought I was going to your PowerPoint.  I
  
19   went to your addendum.  I apologize.
  
20       A.    You're getting as old as I am.
  
21       Q.    Boy, we're all getting a little bit older
  
22   this week.
  
23       A.    Yeah.
  
24       Q.    Thanks for bearing with us.
  
25             Let's start on Page 32.
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 1       A.    Of the --
  
 2       Q.    Of the PowerPoint.  We'll stick with your
  
 3   PowerPoint right now.
  
 4       A.    Oh, okay.  Okay, Page 32.
  
 5       Q.    Yeah, 32 of the PowerPoint.
  
 6             Okay, we have a couple of pictures.  One it
  
 7   says is about 1900.  The other one is late 1800s.  Is
  
 8   it safe to say that if you had more specific date
  
 9   information or what season we were dealing with, you
  
10   would have included that?
  
11       A.    Yes.
  
12             The lower one definitely looks like summer,
  
13   because of the vegetation, and the other one looks like
  
14   it could be too.  There's foliage out there.
  
15       Q.    But we don't know if it's June or if it's
  
16   August, right?
  
17       A.    No, you don't.
  
18       Q.    And that makes a pretty big difference in
  
19   terms of average discharge or median discharge on the
  
20   Verde, whether it's June or August; is that right?
  
21       A.    That's right.
  
22       Q.    Let's take a look at the next page, 33.  This
  
23   is Slide 33 from the PowerPoint.
  
24             We have some photos, and at least one of them
  
25   is August 2014.  Are these all -- I guess you probably
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 1   don't know exactly when the picture was taken on the
  
 2   cover of the Paddle Guide; but are these other three
  
 3   pictures all from August of '14?
  
 4       A.    Only the one is the one I'm sure of.
  
 5       Q.    The other ones, we don't know what time of
  
 6   year it is?
  
 7       A.    No.
  
 8             Well, the Paddle Guide, that's generic.  Let
  
 9   me see.  Well, they're both summer, I think.
  
10       Q.    Okay.  So at least as far as the one on the
  
11   upper left corner, that was taken in August, which is
  
12   during the monsoon season; is that right?
  
13       A.    Yes.
  
14       Q.    Let's turn to Page 38.
  
15             Now, this is one of your cross-sections,
  
16   again.  The maximum depths that you calculated, you
  
17   calculated those using Manning's equation based on the
  
18   cross-section and the relationship between depth and
  
19   discharge; is that right?
  
20       A.    The primary equation I used, when I knew I
  
21   wasn't in a pool, was the Manning equation.  I also
  
22   looked at velocity-area relation too.  I didn't use a
  
23   single method on any of these.  I looked at it a couple
  
24   of different ways.
  
25       Q.    What's the other -- what's the velocity
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 1   method you just mentioned?
  
 2       A.    It's a velocity-area method, and you can --
  
 3   yeah, the velocity, you know, generally increases as
  
 4   area increases.  And I have a lot of experience with
  
 5   things like that, so I can look at that relation and
  
 6   tell if what I'm doing is reasonable.
  
 7             In a pool-riffle stream, you should be using
  
 8   more than one method, because you're going from a
  
 9   weir-type control to a channel-type control, which is
  
10   the Manning equation.
  
11       Q.    Is it in the materials that you've provided
  
12   the Commission, the information that lets us know, for
  
13   each set of depths that you estimated using an
  
14   equation, whether you were using the velocity equation
  
15   versus the Manning's equation?
  
16       A.    No.  I just explained I used more than one.
  
17   So I came into it several different ways, based on my
  
18   experience, using hydraulic equations.
  
19       Q.    But we don't know which hydraulic equation
  
20   you used in each instance?
  
21       A.    No, right at the moment I might have trouble
  
22   remembering.
  
23       Q.    Okay.  But at any rate, these maximum depths
  
24   that you're presenting, they are the result of an
  
25   equation that you're applying using cross-sections?
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 1       A.    They are the result of a hydraulic equation,
  
 2   and like I say, usually more than one.
  
 3       Q.    Why did you calculate maximum depths using
  
 4   equations, rather than going to the GS and getting
  
 5   their maximum depth information that's measured for the
  
 6   cross-section?
  
 7       A.    I think that's a good question.  I didn't go
  
 8   directly to their current meter measurements.  I did
  
 9   get like this high flow measurement, and then I ended
  
10   up doing the computations as I just discussed.  One
  
11   reason for that is the measured discharge that they
  
12   might provide to me wouldn't be the Q90 or the Q50 or
  
13   the discharge I'm interested in.  So I would end up
  
14   having to do hydraulic equations anyway.
  
15             So in this case I did exactly what you said.
  
16   I went to the USGS, asked for a high flow measurement.
  
17   They gave it to me.  They gave me that cross-section as
  
18   they defined it, and I used it.
  
19       Q.    But you didn't get the other depth
  
20   information they have that's actual measured empirical
  
21   data as to depths at that cross-section, did you?
  
22       A.    No, because this is a cableway section, and
  
23   they wouldn't be measuring low flows at that section.
  
24   It would be measured someplace else.
  
25       Q.    Whatever depth they are measuring at that
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 1   particular location, would having that data have helped
  
 2   you to calibrate your results?
  
 3       A.    It would have saved me a lot of work if it
  
 4   was available, and I would have asked for it if I knew
  
 5   it would be available.
  
 6       Q.    Do you know if it's available?
  
 7       A.    I know it's not.
  
 8       Q.    You know it's not available?
  
 9       A.    Not at this spot.
  
10       Q.    What about the other cross-sections you used?
  
11       A.    I did ask for their current meter
  
12   measurements.
  
13       Q.    Did they give them to you?
  
14       A.    Yeah.  I've shown you my cross-sections
  
15   supplied by the USGS.  So I had that information, yes.
  
16             The best sections I had were the Forest
  
17   Service ones, because they covered a wide range.  They
  
18   surveyed the section and defined the low flow or the
  
19   base flow conditions using a current meter, so it was
  
20   an excellent set of information for this study.
  
21       Q.    Is all of the data that you received from the
  
22   USGS related to measurements of the cross-sections, is
  
23   all of that data presented in the materials that we
  
24   have?
  
25       A.    I asked for available information.  I knew of
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 1   some information that they had collected.  They
  
 2   provided me with what they had, and they apologized for
  
 3   not being able to find some of it.
  
 4       Q.    That wasn't my question.  All the information
  
 5   that you have from the GS, do we have it all in all of
  
 6   these materials you've put together and presented to
  
 7   the Commission; do we have all of that information?
  
 8       A.    I don't recall doing any type of
  
 9   cherry-picking or so forth.  I believe everything is
  
10   there that they provided me.
  
11       Q.    Let's go to Slide 54 of your PowerPoint,
  
12   please.
  
13       A.    54?
  
14       Q.    54.
  
15             Thank you.  That's it.
  
16       A.    54?
  
17       Q.    Yes.
  
18             What's the name of this gage?
  
19       A.    That's Granite Creek.  You know, I think it's
  
20   called Granite Creek near Prescott, I believe, but
  
21   anyway, it's Granite Creek.  There's only one USGS gage
  
22   on Granite Creek up there.
  
23       Q.    So that is depicting a USGS gage?
  
24       A.    Yeah.  That's a USGS gage right there.
  
25       Q.    Okay.  And do you know -- can you try and
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 1   orient us a little bit?  So we're on Granite Creek.
  
 2   Are we looking downstream on Granite Creek?
  
 3       A.    Yeah, you know, I can't tell from the water
  
 4   if it's up or down.  I would have guessed upstream.
  
 5       Q.    Yeah, you're probably right, as I look at it
  
 6   more closely.
  
 7       A.    I know the highway is on the gage side and,
  
 8   therefore, I would be going -- that would be looking
  
 9   upstream, yes.
  
10       Q.    Okay, so the highway ought to be on the right
  
11   side of this photograph?
  
12       A.    Yeah.  You know, you put the gage on the side
  
13   where the road is, if you can.
  
14       Q.    Makes some sense.
  
15             Do you know what time of year this photograph
  
16   was taken?
  
17       A.    I don't think it's summer.  Do you?
  
18             No, it's not summer.  So let's leave it at
  
19   that.
  
20       Q.    So other than saying it's not summer, you
  
21   don't know what time of year it is?
  
22       A.    No, I don't.
  
23       Q.    Let's turn to Slide 56, please.
  
24             Okay.  And here's that 8,095 acres we talked
  
25   about of the area above Paulden; is that right?
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 1       A.    That's right.
  
 2       Q.    And the notes I took yesterday when you were
  
 3   giving your direct presentation was that for Big Chino
  
 4   Creek, that we didn't have surveys and so you had to go
  
 5   about quantifying those cultivated acres differently
  
 6   than the other areas; is that a fair summary?
  
 7       A.    Yes.  The development up there occurred after
  
 8   the surveys were made.  I vaguely recall a little
  
 9   information on the surveys.  I'll just add one little
  
10   point of interest that some of the old-timers might
  
11   appreciate.
  
12             Way at the upper end there of the Big Chino,
  
13   but downstream from Seligman, back in one of the early
  
14   surveys, 1870s or so, they found a 90-foot deep well on
  
15   Mr. Sullivan's property.  I don't know if there was
  
16   water in it.  There was no -- you know, nothing.  But
  
17   if you're a hydrologist or groundwater person, you
  
18   would appreciate what I just said, because nobody knew
  
19   that.
  
20       Q.    Okay.  Back to Big Chino Creek.  So how many
  
21   acres, how many cultivated acres, out of that 8,095 did
  
22   you attribute to the Big Chino Creek area, where we
  
23   didn't have the survey information?
  
24       A.    Wait.  Say that -- I'm sorry.  Say it again.
  
25       Q.    Yep, be happy to.
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 1             Okay.  Focusing on Big Chino Creek, how many
  
 2   acres out of this 8,095 cultivated acres did you
  
 3   attribute to the Big Chino Creek area?
  
 4       A.    Just off the top of my head, about 800 or so,
  
 5   I think it was.
  
 6       Q.    And if we want to get a little more specific
  
 7   and maybe a little bit of backup for that, where do we
  
 8   go in your materials?
  
 9       A.    You go to the series of NRCS photographs
  
10   taken in 1940.
  
11       Q.    So did you estimate the number of cultivated
  
12   lands in the Big Chino area based on those aerial
  
13   photographs?
  
14       A.    That ended up being my primary source.
  
15       Q.    Is there anything in your information where
  
16   those acres are tabulated or discussed separate from
  
17   these other acres?
  
18       A.    No.  I have notes on them.  The reason I
  
19   haven't provided them is I used various methods of
  
20   doing that, and, oh, I think about 15 different areas,
  
21   and then I ended up subtracting areas where I knew
  
22   there were cienegas.
  
23       Q.    What other methods did you use other than the
  
24   aerial photography method for Big Chino?
  
25       A.    I used the survey maps, the federal surveys,
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 1   as much as I could.
  
 2       Q.    But those were of limited value because you
  
 3   say most of the development in that area occurred after
  
 4   the surveys, right?
  
 5       A.    Right, right.  So I'm saying the surveys were
  
 6   of limited value, but I used whatever was on them.
  
 7       Q.    Okay.  So you used whatever limited
  
 8   information was on the surveys; you used the aerial
  
 9   photographs from the 1940s.  What other information did
  
10   you use or what other methods did you use for Big
  
11   Chino?
  
12       A.    I did rely some on historic accounts in the
  
13   newspapers.  I was aware there's an account of a guy
  
14   putting a centrifugal pump in there in one of these
  
15   shallow wells I was telling you about.  There's
  
16   evidence of that, and I knew right where it was.
  
17       Q.    So how many acres did you attribute to that
  
18   centrifugal pump?
  
19       A.    That was a portable one.
  
20       Q.    How many acres did you attribute to it?
  
21       A.    To that pump, I didn't, because it was on
  
22   wheels, so he wheeled it around wherever he needed
  
23   water.  And I've seen that.  I saw that pump.
  
24   Unfortunately, I didn't photograph it.  I saw it in
  
25   1964, or I thought I was looking at that.  It was a
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 1   very old system.  In engineering school I did a
  
 2   research paper on centrifugal pumps, so I was very
  
 3   interested in it.
  
 4             What I looked at was -- I've been very
  
 5   interested in the Big Chino for many years.  I've been
  
 6   up there quite a bit with the USGS and on my own.  For
  
 7   example, when I first started working up there, the
  
 8   USGS was saying 20,000 acre-feet a year was being
  
 9   pumped.  And I looked it over and realized there wasn't
  
10   that much.  But 20,000, and that was going back before
  
11   I was there for several years.  That's a lot more than
  
12   what I show here.
  
13             And so I looked things over, and I went and I
  
14   ended up getting it correct.  I don't want to make a
  
15   long story about exactly how I did that, but I ended
  
16   up -- it resulted in a significantly lower annual, you
  
17   know, consumption amount based on my research.  So I
  
18   inherited something that wasn't quite right.
  
19       Q.    So how many of your roughly 800 acres from
  
20   Big Chino did you derive from the aerial photographs?
  
21       A.    The areas themselves?
  
22       Q.    From the aerial photographs that you
  
23   reviewed.
  
24       A.    Yeah, I basically did all of my
  
25   identification on the aerial photographs, but I used
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 1   other sources to confirm what I was doing.  And, like I
  
 2   said, I was using Photoshop, and I would dice it up on
  
 3   my screen, and then I had a cropping that I would, you
  
 4   know, kind of like, you know, identify the area, and
  
 5   then I ended up limiting the areas.
  
 6       Q.    Did you do anything to account for the areas
  
 7   being cultivated in the Big Chino area, according to
  
 8   those aerial photographs, that were dryland farmed
  
 9   instead of irrigated?
  
10       A.    No, what I -- no.  That's a good question.
  
11   Those dryland farms there, they were there.  They were
  
12   cienegas, and like I've said several times, I did my
  
13   darnedest not to include cienegas in this.
  
14             What I found is, to be a little more
  
15   specific, is you could see old canals coming from like
  
16   Walnut Creek.  It was real clear, that you can see
  
17   these diversion channels coming into the fields.  Well,
  
18   those haven't been used for years.  You go out there in
  
19   the ground and see that it's been 10s, 50 years or more
  
20   that they haven't been used.
  
21       Q.    Isn't it possible that some of the acreage
  
22   you observed on the 1940s aerial photographs came into
  
23   cultivation midway during your period of record on your
  
24   stream gages?
  
25       A.    Is it possible they -- please say that again.
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 1   I want to make sure.
  
 2       Q.    Your period of record on your stream gage,
  
 3   your period of record for the GS stream gage that you
  
 4   use, runs from early in the 1900s up through what date?
  
 5       A.    You mean at the mouth of the Verde, the total
  
 6   record at below Bartlett Dam, is that the record you're
  
 7   talking about?
  
 8       Q.    Wherever along the river you were relying on
  
 9   USGS gage data to form your baseline for streamflow
  
10   that then you added back in for these cultivated areas,
  
11   what was the period of record of those data sets?
  
12       A.    They varied.
  
13       Q.    What -- and so --
  
14       A.    At the mouth of the river it was, what, 1898
  
15   to 19 -- I did the analysis about 1912 -- or excuse me,
  
16   2012.  That would be one period.
  
17             At the Paulden gage, I think, what is it,
  
18   from '64 or '5 on to the present.
  
19             The Clarkdale gage, there's two periods; one
  
20   in roughly 1915, '14, '15, '16, and then we put that in
  
21   in the '60s on to the present.
  
22       Q.    So it's possible that some of the cultivation
  
23   that you observed on the 1940s aerial photographs of
  
24   the Big Chino area did not come into cultivation until
  
25   partway through those periods of record, true?
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 1       A.    I was very careful that what I was looking at
  
 2   were the very old cultivated areas.
  
 3       Q.    You're doing this off of 1940s aerial
  
 4   photographs, right?
  
 5       A.    You bet.  You can see it, and I can take you
  
 6   out there and show you this stuff.
  
 7       Q.    You can tell what's been cultivated for
  
 8   60 years versus for 10 years?
  
 9       A.    Using the diversions there, canals that come
  
10   from the channels, that you know haven't had perennial
  
11   for a long time, that kind of thing.
  
12       Q.    How many acres did you subtract away from
  
13   what you observed on Big Chino because you said, you
  
14   know what, this is more recent, I don't want to count
  
15   this; how many acres?
  
16       A.    I didn't even consider that.  So where I had
  
17   to be really careful was the cienegas.
  
18       Q.    Let's turn to Page 60, Slide 60 of your
  
19   PowerPoint.
  
20             Okay.  This is Method 3, and I think you
  
21   playfully referred to this as SWAG yesterday?
  
22       A.    Yeah, it's a SWAG.  I was trying to milk
  
23   anything out of this I could.
  
24       Q.    And I think the transcript will reflect what
  
25   that acronym is for, but what I wrote down yesterday is
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 1   you said you have a low level of confidence in this
  
 2   method and that you're not going to stand behind this.
  
 3   You're really relying on the other two methods?
  
 4       A.    It's kind of in the ballpark.  You know, it
  
 5   shows that, all right, it's roughly, you know, it's --
  
 6   all the computations didn't show 10 cfs or they didn't
  
 7   show 5,000.  You know, they bounce around where we're
  
 8   talking about.
  
 9       Q.    If you didn't have Methods 1 and 2, would you
  
10   be testifying before this Commission that you were
  
11   confident in the results of your Method 3 to a
  
12   reasonable degree of scientific certainty?
  
13       A.    I might have considered Method -- that's
  
14   pretty hypothetical, but I might have considered
  
15   Method 3 accompanied by the width measurements, a
  
16   comparison of the survey -- the GLO survey widths along
  
17   the upper reach versus the present widths, because
  
18   those strongly indicate that the historic virgin flow
  
19   was more.
  
20       Q.    Let me get an answer to my question.
  
21             Method 3, not changing it, not adding on to
  
22   it, if all you have is this standing alone --
  
23       A.    Oh, alone?
  
24       Q.    Hold on.
  
25             You just have this.  You don't have Method 1.
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 1   You don't have Method 2.  This is all you've done.  You
  
 2   haven't done a different version of Method 3.  You've
  
 3   done this Method 3.  Would you sit --
  
 4       A.    And I don't have --
  
 5       Q.    Hold on.  Hold on.
  
 6             Would you sit in front of the Commission and
  
 7   say that you have a high degree of scientific certainty
  
 8   that the results of this method are accurate, in a
  
 9   vacuum, just this method?
  
10       A.    I think on a SWAG you might put an error band
  
11   of maybe 25, 50 percent.  How does that answer --
  
12       Q.    Where do you get the 25 to 50 percent on a
  
13   scientific wild-ass guess?  Where do you come up with
  
14   that band?
  
15       A.    My experience.
  
16                  COMMISSIONER NOBLE:  Whoa, whoa, whoa.
  
17                  THE WITNESS:  My experience alone, which
  
18   is 54 years of this stuff.
  
19   BY MR. HOOD:
  
20       Q.    Let's go to Slide 70.
  
21             Did I get that acronym wrong?  Isn't that the
  
22   acronym you used yesterday, Mr. Hjalmarson, SWAG?
  
23       A.    Pardon?
  
24       Q.    What is SWAG?
  
25       A.    It's a scientific wild-ass guess.
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 1       Q.    Okay.  Let's go to -- I just wanted to make
  
 2   sure I hadn't misheard.
  
 3             Let's go to Slide 70.
  
 4             Okay, you described yesterday that these
  
 5   lines are smoothed in places, that you're not concerned
  
 6   with details.  Keep it simple, stupid, was your other
  
 7   acronym, KISS.
  
 8             And my question for you, Mr. Hjalmarson, is
  
 9   there a version of this graph that we can look at
  
10   anywhere that is not smoothed; it's just the numbers,
  
11   not smoothed?
  
12       A.    I created it smoothed.
  
13       Q.    Okay.  So the answer is there's not a version
  
14   of this graph that doesn't have that smoothing
  
15   involved?
  
16       A.    I don't remember doing one.  I think this is
  
17   what I came up with.  Now, I might have been getting
  
18   tired that day.
  
19       Q.    Let's go to Slide 75.
  
20             Okay.  This is from a USFS Report, Percent of
  
21   study reach with indicated type of channel.  Do you see
  
22   that?
  
23       A.    Yes.
  
24       Q.    And that the dominant characteristic channel
  
25   is C; is that right?
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 1       A.    61 percent, yes.
  
 2       Q.    Yeah.  And so one of the differences between
  
 3   C and some of these other channel types, maybe take F,
  
 4   for example, is that this channel includes sandbars and
  
 5   gravel bars as part of its characteristic; is that
  
 6   right?
  
 7       A.    It shows that in the diagram.  You've got a
  
 8   good eye.  Berms and bars.
  
 9       Q.    Let's go to Slide 77.
  
10             Okay.  And you're -- I understand your
  
11   approach.  You used Hyra.  You're talking about
  
12   recreational watercraft like a kayak or a canoe, and so
  
13   we may not have any trouble here.
  
14             You would probably agree with me,
  
15   Mr. Hjalmarson, that anything more significant than a
  
16   canoe or kayak is going to have a very, very difficult
  
17   time getting through this location; is that right?
  
18       A.    Well, you might get that impression, because
  
19   it's an oblique photograph at ground level, and it's
  
20   not three-dimensional.  So it's real hard to determine.
  
21             But at the very minimum, it looks like you
  
22   would have to be a little careful going through there.
  
23   But I'm not -- I can't tell from that photo.  There's
  
24   no scale on it, and I can't really tell the spacing
  
25   along the channel between those rocks.
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 1             But, like I say, it's there and I'm showing
  
 2   it because there are things like that up there.  So I'm
  
 3   not hiding anything.
  
 4       Q.    Let's go to Slide 106, please.
  
 5             The second bullet says "These techniques use
  
 6   published information of the USBR, USGS, USFS, Salt
  
 7   River Project, local historic newspapers and Federal
  
 8   Land Surveys?"
  
 9             Did I read that correctly?
  
10       A.    Yes.
  
11       Q.    And I recall yesterday you having made a
  
12   clarification that all of the reports are published.
  
13   Some of the underlying information is not published.
  
14   Do you remember that clarification?
  
15       A.    Some of the under --
  
16       Q.    Some of the information supporting the
  
17   document, some of the information isn't actually
  
18   published.  Do you remember that?  You've gotten
  
19   information from various sources that may not be
  
20   published, per se?
  
21       A.    Oh, well, like the current meter
  
22   measurements, you know, those aren't published.  Maybe
  
23   the discharge for them is, but the measurement itself,
  
24   all that kind of information, no, that's not published.
  
25       Q.    And you've gone back to get some of that
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 1   other information, and I'm not playing gotcha.  My
  
 2   understanding of what you were saying yesterday is you
  
 3   wanted to clarify; some of this information I relied
  
 4   upon isn't really published, but the --
  
 5       A.    Yeah.  Like I called Dan Neary at the Forest
  
 6   Service and said, hey, you know, can you provide me
  
 7   with this stuff, and --
  
 8       Q.    Is all of the information that you relied
  
 9   upon in your materials, or is there somewhere sitting
  
10   on a shelf in your office in your home some of this
  
11   other information that's not here?
  
12       A.    Well, I can think right offhand the Forest
  
13   Service information, I have a computer file on that,
  
14   the file they sent me that I never touched.  I just
  
15   copied it and then used it.  So I have the original
  
16   file they sent me, as an example.
  
17       Q.    And that's not -- we don't have that in your
  
18   materials; is that correct?
  
19       A.    That's correct.
  
20       Q.    Anything else come to mind that you've got in
  
21   your file for working on this project that is not
  
22   included in your appendices or your addenda or your
  
23   reports or your PowerPoint or the supplemental handouts
  
24   yesterday?
  
25       A.    Well, I have the file that the USGS sent me.
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 1   I have the file the Sierra Club sent me.  Those are in
  
 2   my computer, I believe.
  
 3       Q.    Let's go to Slide 109, please.
  
 4             And this relates to a survey March 1 through
  
 5   20, 1911; is that right?
  
 6       A.    Yes.
  
 7       Q.    Do you know, did you do any digging to see
  
 8   what kind of discharges we had in the month of March in
  
 9   1911?
  
10       A.    I'm pretty sure I looked at it.  I think it
  
11   was at or near base flow.  I don't recall anything real
  
12   big.
  
13       Q.    At or near base flow would be how many cfs?
  
14       A.    Well, it could up to a few hundred; a couple,
  
15   300.
  
16       Q.    And you're --
  
17       A.    There might be a little direct runoff in
  
18   this.  I noted there that there was split flow, and
  
19   that does suggest it might be up a little bit.
  
20       Q.    And let's -- and you pull this out, this
  
21   particular set of field notes, to highlight the depths
  
22   that were noted; is that right?
  
23       A.    That's right.  Along that entire township or
  
24   that half of the township, which includes the river,
  
25   those are the four depths that the surveyor measured.
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 1       Q.    Okay.  This is Freeport 33, which is X045,
  
 2   and here we have a Department of the Interior
  
 3   publication, Geological Survey Water-Supply Paper 1313,
  
 4   and it's a compilation of records of surface waters of
  
 5   the United States through September 1950.
  
 6             Do you see that, Mr. Hjalmarson?
  
 7       A.    Yeah.
  
 8       Q.    And if we turn to Page 693 of that excerpt,
  
 9   which, again, is Freeport 33, we've got a chart of
  
10   monthly mean discharge; is that right?
  
11       A.    That's right.
  
12       Q.    And for March of 1911, the mean discharge was
  
13   2,372 cfs; is that right?
  
14       A.    That's true.
  
15       Q.    And we've heard some information about work
  
16   that was done in February of 1911 over the course of
  
17   the week.  Can you tell us what the monthly mean
  
18   discharge for February of 1911 was?
  
19       A.    What is it, 2,514?
  
20       Q.    Yep, that's it.  Thank you.
  
21             Let's go to Slide 115.
  
22       A.    Now, wait a minute.  Hold on just a second.
  
23   You're implying that the monthly discharge tells what's
  
24   going on during that survey?
  
25       Q.    Mr. Hjalmarson, you answered my question.
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 1   We're moving on.  If you want to do something, you can
  
 2   do it on redirect, if you want to come back in
  
 3   February.  We're not -- I've got limited time left with
  
 4   you, sir.  We're going to move on to Slide 115.
  
 5                  CHAIRMAN NOBLE:  We're all going to
  
 6   stand up and take a breath.
  
 7                  THE WITNESS:  Okay.
  
 8                  (A brief recess was taken.)
  
 9                  CHAIRMAN NOBLE:  Mr. Hood.
  
10   BY MR. HOOD:
  
11       Q.    Thank you, Mr. Chairman.
  
12             Mr. Hjalmarson, we're on Slide 115 of your
  
13   PowerPoint, and this is titled John Day River in
  
14   Oregon - Flow duration curves; is that right?
  
15       A.    Yes.
  
16       Q.    Comparison with natural flow of Verde and
  
17   Gila Rivers, correct?
  
18       A.    That's right.
  
19       Q.    Okay.  The red line and the green line are
  
20   your reconstructed flows for the lower Verde and middle
  
21   Verde respectively; is that correct?
  
22       A.    Yes.
  
23       Q.    The dots there that you have for the lower
  
24   Gila River, those are for your reconstructed flows of
  
25   the Gila River; is that right?
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 1       A.    Yeah.  As I said earlier, those are from the
  
 2   study I did approximately 12, 15 years ago.
  
 3       Q.    I think your testimony on that point was back
  
 4   in the '05 time frame, does that sound right?
  
 5       A.    Yeah, way back.
  
 6       Q.    Yep.
  
 7             Then we have two black lines.  And are these
  
 8   based on gage data, or did you make some effort to
  
 9   reconstruct these flows back to ordinary and natural
  
10   condition?
  
11       A.    Those are gaged.  On this river they assume
  
12   that the current river, current flows, were essentially
  
13   the same as the historic.
  
14       Q.    Who assumed that?
  
15       A.    In this, as far as I understand the John Day
  
16   study for ANSAC -- not ANSAC, but for the navigability,
  
17   they assumed there was no significant impact by man.
  
18             Now, to answer your question directly, I
  
19   simply took all the gage data available, loaded it into
  
20   my computer, and believe me, there was like 50,000
  
21   daily flows, and I ranked it and sorted it and plotted
  
22   it.  You're looking at it.
  
23       Q.    Okay.  So I think I follow.  I just want to
  
24   make sure.  I'm going to try and say this in a way
  
25   that's a yes or no.  I just want to make sure I
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 1   understand.
  
 2             The John Day information here, let's assume
  
 3   there was some diversion somewhere affecting that
  
 4   stream.  You've not attempted to reconstruct those
  
 5   flows using Manning's, using a cross-section analysis,
  
 6   using Method 1, 2, or 3.  This is just raw data,
  
 7   whether it was diverted, depleted or not, correct?
  
 8       A.    This is data from the United States
  
 9   Geological Survey at two gages on the John Day River,
  
10   and I did just what I said previously to that data.  It
  
11   came from U.S. Geological Survey web site for two of
  
12   the main gages on that river, and there it is.
  
13       Q.    And if there were any depletions, you've not
  
14   accounted for that here; is that correct?
  
15       A.    I didn't do a thing with it.  I sorted it and
  
16   plotted it, and you're looking at it.
  
17       Q.    Let's go, I want to page through your
  
18   addendum now, Mr. Hjalmarson.  I'm not going to bounce
  
19   back to your PowerPoint.  So can we make a switch on
  
20   the screen to your addendum so that people can follow
  
21   along?
  
22       A.    Addendum.  Let's see.  Oh, gosh, I hope I
  
23   have it in here.
  
24             Let's see, how do I show the whole thing
  
25   there?
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 1       Q.    It's going to be one of those buttons.
  
 2                  MR. HOOD:  Is there a PowerPoint whiz
  
 3   who can tell us which one of these --
  
 4                  MS. HERR-CARDILLO:  It's not a
  
 5   PowerPoint.  It's a PDF, I'm pretty sure.  Isn't that a
  
 6   PDF you have open?
  
 7                  (An off-the-record discussion ensued.)
  
 8                  MR. HOOD:  Thank you, Joy.
  
 9   BY MR. HOOD:
  
10       Q.    And before we jump into your addendum, I'm
  
11   going to hand you Northwest Steelheaders Association
  
12   versus Simantel.  This is [113] P.3d 383, Oregon
  
13   Appeals Court, 2005.  And I've got a highlighted
  
14   portion here on Page 391 of that opinion.
  
15             Can you just, Mr. Hjalmarson, please read the
  
16   highlighted sentence?  Out loud, please.
  
17       A.    "We note, at the outset, that the hydrologic
  
18   data indicates that, in 1859, the river's summer flow
  
19   was nearly twice that it is today."
  
20       Q.    Thank you.
  
21             Okay.  Let's go to Page 8, please.
  
22             I'm sorry, Page 11 of the addendum,
  
23   Mr. Hjalmarson.
  
24             And here we've got in your red box, it's
  
25   February 18 to March 9, 1911, Surveyor Farmer; is that
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 1   right?
  
 2       A.    Yes.
  
 3       Q.    And you have a series of average depths in
  
 4   feet?
  
 5       A.    Yes.
  
 6       Q.    And if you would look back at Freeport 33,
  
 7   please, which is the Compilation of Records of Surface
  
 8   Waters of the United States through September 1950,
  
 9   which, again, is X045 in evidence, I know I asked you
  
10   about February.  I just want to confirm that March was
  
11   also running pretty high in terms of mean discharge for
  
12   that month.
  
13       A.    You have to -- when you look at this, you
  
14   have to read the general description on the left.  It
  
15   accompanies.
  
16       Q.    Here.
  
17       A.    I'm aware of that.
  
18       Q.    But that's what I'm asking you to read,
  
19   Mr. Hjalmarson.
  
20       A.    Okay, I --
  
21       Q.    My question is, can you please go to the
  
22   column for March.  Go to the row for 1911.
  
23             You can come back with all the explanation
  
24   you want in February.
  
25             March 1911, the monthly mean discharge is
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 1   2,372; is that right?
  
 2       A.    That's right.
  
 3       Q.    The monthly mean discharge for February of
  
 4   that year was 2,514; is that right?
  
 5       A.    We've covered that.  Yes.
  
 6       Q.    And the January monthly mean discharge for
  
 7   that same year was 2,904; is that correct?  Is that
  
 8   what it says?
  
 9       A.    That's right.
  
10       Q.    Let's go to Page 37.
  
11             Okay, we have a chart here related to channel
  
12   slope and bankfull discharge, in cfs; is that right?
  
13       A.    Yes.
  
14       Q.    And were you here yesterday when I had one
  
15   follow-up for Mr. Fuller about the bankfull concept?
  
16       A.    Yes.
  
17       Q.    Did you hear his response to my question
  
18   about how that relates to the ordinary high water mark?
  
19       A.    Yes.
  
20       Q.    Why don't you give us your understanding or
  
21   description of what bankfull is as it relates to the
  
22   bank of the normal channel, normal high water mark,
  
23   however you define the bankfull condition?
  
24       A.    Well, I commonly think of it as, oh, an area
  
25   occupied by the 1 1/2 to maybe 3-year flow.  It's


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







VERDE RIVER     VOLUME 5     12/19/2014 1216


  


 1   related to -- I think of it on the Verde as related to
  
 2   a base flow, a discharge that's related to the forming
  
 3   of the low flow channel, because it's a discharge that
  
 4   represents many, many days of flow.
  
 5       Q.    Bankfull, just the term, conjures an image
  
 6   that some bank is being -- you're reaching the level of
  
 7   some bank.  Is that accurate?
  
 8       A.    Right, and -- yes.
  
 9       Q.    Is it the bank of the low flow channel; is it
  
10   the normal -- or is it the ordinary high water mark; or
  
11   is it some other demarcation?
  
12       A.    It's below the ordinary high water mark.
  
13       Q.    So is it the bank of the ordinary -- the low
  
14   flow channel?
  
15       A.    It would be of the low flow channel, yes.
  
16       Q.    And so whatever bankfull requires, let's set
  
17   that aside.  Let me just make sure I understand your
  
18   chart.
  
19             If the discharge required to reach this
  
20   bankfull condition is somewhere in the neighborhood of
  
21   two to 5,000 cfs, that would push it into the braided
  
22   category; am I reading this correctly?
  
23       A.    Yes.
  
24             If you note, I have an oval there that covers
  
25   a range.


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







VERDE RIVER     VOLUME 5     12/19/2014 1217


  


 1       Q.    Let's go to Page 62.  We're still in your
  
 2   addendum.
  
 3             And here, Mr. Hjalmarson, can you describe
  
 4   for us what this aerial photograph depicts?
  
 5       A.    This is the Verde River near the mouth of
  
 6   West Clear Creek.
  
 7       Q.    And this photograph seems to depict quite
  
 8   nicely that C channel, which is the 61 percent
  
 9   predominant channel form that we discussed on Page 75
  
10   of your PowerPoint, that shows a number of sandbars
  
11   throughout its course; is that right?
  
12       A.    There appears to be some sandbars there.
  
13             Let me qualify that.  That picture we saw
  
14   that the Forest Service produced, that's on the upper
  
15   Verde, to be specific.  But, yes, it does depict it
  
16   down here.  But I don't want to have you think that
  
17   maybe 61 percent of this river down here is like that,
  
18   like this.
  
19       Q.    But you agree, and it's in your PowerPoint,
  
20   that 61 percent of the river is that C classification
  
21   of channel type, right?
  
22       A.    Above the Clarkdale gage, where they studied
  
23   it.
  
24       Q.    You said earlier today something about
  
25   information you presented at the Santa Cruz hearing, or
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 1   at least that's the way I heard it.  And I just wanted
  
 2   to clarify, were you perhaps talking about the
  
 3   testimony you provided concerning the San Pedro River?
  
 4       A.    I don't remember what you're referring to.
  
 5       Q.    Well, you talked about the general nature of
  
 6   your methods and using Manning's and cross-sections and
  
 7   calculating maximum depth and using Hyra.  I'm
  
 8   paraphrasing, obviously, Mr. Hjalmarson.  But you said
  
 9   this is similar to what I've described at the hearing
  
10   at the Santa Cruz.  And I just wanted to confirm, you
  
11   weren't --
  
12             First of all, that's a fair summary of the
  
13   work you've done for a number of streams involved in
  
14   these proceedings, right?
  
15       A.    That's true.  I used it on the Gila, also.
  
16       Q.    Right, the Gila, the San Pedro, the Santa
  
17   Cruz.  We're here on the Verde.  Correct?
  
18       A.    That's true.
  
19       Q.    Okay.  I just wanted to clear up for the
  
20   record, you testified concerning the San Pedro.  I
  
21   don't think you testified on the Santa Cruz.  Is that
  
22   right?
  
23       A.    That's true.
  
24       Q.    And I may have just misheard you.  You may
  
25   have said the San Pedro, or you may not have said
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 1   hearing and you were just referring to your submittal.
  
 2   I just wanted to clear that up.
  
 3       A.    Let's just say I've used it before.
  
 4       Q.    Yeah.  I just wanted to clear that up.
  
 5             And so you've used these general
  
 6   methodologies on these various streams, and they've
  
 7   lead you to conclude that the San Pedro River was
  
 8   navigable in its natural and ordinary condition at the
  
 9   time of statehood, correct?
  
10       A.    That's correct.  But it didn't have -- it
  
11   wasn't an optimum condition like Hyra shows for the
  
12   Verde.  It was a lower condition.
  
13       Q.    And you used the same general methods to
  
14   opine in submittals to the Commission that the Santa
  
15   Cruz was navigable in its natural and ordinary
  
16   condition as of the date of statehood from the
  
17   international boundary down to the Picacho Peak area,
  
18   and the specific milemarker I don't recall?
  
19       A.    That's true, yes.
  
20       Q.    You received some questions from Mr. Slade
  
21   about Mr. Burtell's report, and you talked about you
  
22   had a fundamental concern about Mr. Burtell's approach
  
23   for how water was extracted from the ditch; is that a
  
24   fair paraphrase?
  
25       A.    I had concern about applying that extraction
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 1   to a reduction of flow in the Verde, and my obvious --
  
 2   the most obvious concern was related to he used present
  
 3   conditions, and I know that they wouldn't apply to the
  
 4   past very far.
  
 5       Q.    But he was adding water back into the system
  
 6   that was being diverted to reach a natural condition;
  
 7   is that the way you understand what he was trying to
  
 8   do?
  
 9       A.    That's kind of what he was doing.
  
10       Q.    Okay.  And so can you just clarify what your
  
11   concern is with his approach?
  
12       A.    I'll go back to what I said this morning and
  
13   just stay with that, because I didn't analyze it much
  
14   beyond that.
  
15             But as I pointed out, a USGS report that
  
16   Sandy Owen-Joyce did, Bulletin No. 3, has conditions in
  
17   there that would cast doubt on what he did, and a lot
  
18   of that doubt arises from the fact that there's
  
19   groundwater moving into the river alluvium from below
  
20   and that kind of thing.
  
21       Q.    What does that groundwater movement through
  
22   the alluvium -- how does that interplay with concerns
  
23   you have about Mr. Burtell's analysis?
  
24       A.    Like I say, I don't want to go into details,
  
25   but I do know that's going on, and he never mentioned
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 1   it.
  
 2       Q.    Well, is there water that's leaving the
  
 3   system by some manmade factor that you think
  
 4   Mr. Burtell's not accounting for?
  
 5       A.    I think it's a natural factor he didn't
  
 6   account for in that regard.  It's a manmade factor in
  
 7   regard to the farming conditions have changed
  
 8   significantly over time.  It's gone from big farms to
  
 9   little residential home sites.  No mention of that was
  
10   made, that I remember.
  
11       Q.    And so I meant to get to this before.
  
12   Commissioner Allen asked a question for you about the
  
13   reduction in --
  
14       A.    That's right.
  
15       Q.    -- cultivated areas in the area, and I had
  
16   trouble with your answer.
  
17             But you do agree that the cultivated acreage
  
18   has reduced over time, if I understand your --
  
19   immediately prior --
  
20       A.    No, I think I said -- I think I said that I
  
21   think the evapotranspiration from the area is about the
  
22   same.
  
23       Q.    Okay.  And his question, which I don't think
  
24   you answered, and my question, which you haven't
  
25   answered, is do you agree that the cultivated acreage
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 1   has reduced over time?
  
 2             I'm not asking you about ET.  I'm asking if
  
 3   the cultivated acreage has been in decline?
  
 4       A.    Well, that's obvious.  Yes.
  
 5       Q.    You talked about the percentage of return
  
 6   flows that Mr. Burtell calculates for purposes of water
  
 7   put to use through irrigation that returns to the
  
 8   river.  Do you remember that discussion?
  
 9       A.    Yes.
  
10       Q.    And what I wrote down here, and I know it's a
  
11   paraphrase, is that you didn't know if that was the
  
12   right number or not.  Did I hear you correctly this
  
13   morning?
  
14       A.    I didn't see enough information to give me
  
15   any confidence in that number.
  
16       Q.    So you don't know if it's the right number or
  
17   not, is my question?
  
18       A.    Right.  I am suspicious that it's not.
  
19       Q.    What do you base that on, Mr. Hjalmarson --
  
20       A.    My experience.
  
21       Q.    -- given that you have not -- you just
  
22   described repeatedly that you did not examine his
  
23   report in any detail --
  
24       A.    No, I didn't.
  
25       Q.    -- and you're not prepared to discuss details
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 1   as such?  That is a direct quote from this morning.
  
 2       A.    That's right.  I have a lot of experience,
  
 3   and I looked at what he did.  I was aware of what's
  
 4   going on there in the natural hydrology.  And I became
  
 5   suspicious of that there's other factors at play that
  
 6   might affect what he thought he was doing.
  
 7             And that's where I'm going to stand.  I did
  
 8   not look at it in detail, but I have a lot of
  
 9   experience.  I've reviewed I don't know how many
  
10   reports, hundreds of scientific reports, and I get
  
11   pretty good at seeing when something smells a little
  
12   bit.
  
13       Q.    Aside from telling us all that it smells a
  
14   little bit, do you have any information or evidence to
  
15   indicate that Mr. Burtell's estimate of return flow
  
16   percentage is erroneous?
  
17       A.    Only my suspicion.
  
18       Q.    Okay.
  
19                  MR. HOOD:  That's all I have.  Thank you
  
20   for your patience, Mr. Hjalmarson.  Thank you to the
  
21   Commission.  Appreciate it.
  
22                  CHAIRMAN NOBLE:  Eddie, I want you to
  
23   know there is a Santa Claus, and he looks a lot like
  
24   Mr. Hood.
  
25                  MR. SLADE:  I thought he looked like
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 1   Mr. Hjalmarson.
  
 2                  MR. HOOD:  That was the best line of the
  
 3   week.  That was good.  That was really good.
  
 4                  CHAIRMAN NOBLE:  Is there someone who
  
 5   has about 20 minutes, or are we out of here?
  
 6                  MR. MCGINNIS:  I have 20 minutes, but I
  
 7   have another couple hours to go with that, so...
  
 8                  CHAIRMAN NOBLE:  Would you just as soon
  
 9   start when we convene next?
  
10                  Because either way, you're going to get
  
11   two shots.  You're either going to get --
  
12                  MR. MCGINNIS:  I don't have a preference
  
13   one way or the other.
  
14                  CHAIRMAN NOBLE:  I feel like we didn't
  
15   put in a full day, but...
  
16                  MR. MCGINNIS:  I can do 20 minutes, but
  
17   I can also let everybody go home now too.  Either way.
  
18                  Yes, I am a coward.  I've got
  
19   Mr. Hjalmarson in front of me shaking his head and
  
20   about to fall off, and Ms. Hernbrode is doing the same
  
21   thing.  They both want me to say they don't want me to
  
22   start now, but I don't care.
  
23                  CHAIRMAN NOBLE:  Inasmuch as we were
  
24   going to finish at 3:00, I think finishing 20 minutes
  
25   early is not a waste of time.  So we're calling it a
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 1   day.  We're on our way home.  Have a good weekend.
  
 2   Have a good holiday.  We'll see you again sometime next
  
 3   year.
  
 4                  (The proceedings adjourned at 2:40 p.m.)
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            1                 CHAIRMAN NOBLE:  Good morning.  Welcome



            2  to Day 5 of the ANSAC Verde River hearing.  Have the



            3  record reflect the presence of Commissioner Horton,



            4  Commissioner Allen and Commissioner Noble, and that we



            5  are in the process of continuing an examination of



            6  Mr. Hjalmarson by Mr. Slade.



            7                 Mr. Slade.



            8                 MR. SLADE:  Good morning, Mr. Chairman.



            9  Good morning, Commissioners.



           10



           11               CONTINUED CROSS-EXAMINATION



           12  BY MR. SLADE:



           13      Q.    Good morning, Mr. Hjalmarson, and, again, if



           14  I may call you Win, to keep us as brief as possible?



           15      A.    That's fine.



           16      Q.    I appreciate that.



           17      A.    And good morning.



           18      Q.    I wanted to return for a second to the Hayden



           19  report and compare some of the work done in the Hayden



           20  report to what you did.  We're not going to



           21  specifically look at the Hayden report.



           22            My question is, when you looked at the



           23  agriculture in the surveys, you had to make an



           24  assumption that that agriculture continued through



           25  statehood, because some of those surveys were from the
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            1  1870s; is that right?



            2      A.    That's correct.  Most of the surveys were



            3  1871 and 1872.



            4      Q.    Did Hayden and his predecessors have to make



            5  similar assumptions about the agriculture irrigated



            6  land?



            7      A.    I don't recall a similar assumption, and, of



            8  course, the prestatehood information in Hayden on most



            9  of the upper watershed isn't there.



           10      Q.    But when Hayden did his report in 1940, the



           11  previous data was from c1914.  So he had to assume, to



           12  a certain degree, that agriculture remained at that



           13  point from 1914 to 1940, that is, continued?



           14      A.    I don't specifically recall him making that



           15  assumption, but he did present 1940 information.



           16      Q.    Did you find any other sources that confirmed



           17  your understanding of the agriculture land aside from



           18  the federal surveys?



           19      A.    Say that again, please?



           20      Q.    Did you find any other sources, newspapers,



           21  personal recollections, that confirmed your



           22  understanding of the agriculture surveys and the



           23  irrigated land shown on that?



           24      A.    Yes.  There were historic newspaper accounts



           25  that I used to corroborate the land surveys.  A good
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            1  example is, on the Big Chino Valley, I was aware that



            2  in 1964, when I was up there, I was aware of shallow



            3  pumping, kind of, I guess you think of it maybe in the



            4  subflow zone in the river or a shallow hole that was



            5  dug and a centrifugal pump was being used.



            6            And I found a newspaper account in the late



            7  1800s that described the purpose of that particular



            8  centrifugal pump and so forth.  So there was that type



            9  of a connection.



           10      Q.    I think it might be helpful if you moved your



           11  microphone back a little bit, because the volume is set



           12  so high.



           13                 CHAIRMAN NOBLE:  And, Win, we apologize.



           14  We can't seem to get control of the volume.



           15                 THE WITNESS:  That's okay.  It's partly



           16  my fault.



           17  BY MR. SLADE:



           18      Q.    I would like to return to the cross-section



           19  analyses that you did.  And so Step 1 was hydrology,



           20  Step 2 was getting the cross-sections, Step 3 was



           21  putting the hydrology into the cross-sections.  Do I



           22  have that correct?



           23      A.    That's basically correct.  It was basically



           24  hydrology, then hydraulics, and then the evaluation of



           25  navigability; and the hydraulics consisted of using the
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            1  cross-sections that were available and associated



            2  hydraulic computations.



            3      Q.    Okay.  Can you explain for the Commission the



            4  standard practice that you used to put the hydrology,



            5  put the flow into those cross-sections?  Did you use a



            6  computer; did you use calculations; and is that



            7  standard practice?



            8      A.    Yes, what I used was standard engineering



            9  practice.  It involved conveyance-slope computations



           10  or, basically, the use of Manning's equation.  And for



           11  the section controls it involved the use of kind of



           12  weir equations, except for parabolic riffle.



           13      Q.    Is that generally how determining depths is



           14  done?



           15      A.    In my 31 years with the USGS, working mostly



           16  on surface water, that was standard practice.



           17      Q.    And you calculate maximum depths as opposed



           18  to average depths.  Could you explain why?



           19      A.    I believe that maximum depths are more



           20  representative of navigability for a river like the



           21  Verde, because I knew enough about it to know that



           22  you're not going to float a 20-foot wide barge down



           23  that river.  So I knew that, going in, that -- and it



           24  could be a little biased, if you wanted to argue having



           25  a fully neutral approach to this.  But I knew going in
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            1  that we're dealing with small watercraft, and so that



            2  was the initial basis for my analysis, and I knew that



            3  maximum depth would be more representative of some kind



            4  of average depth for small watercraft.



            5      Q.    And I hate to get you up this early, but



            6  would you be able to show the cross-section channel



            7  representation at Clarkdale and depict the maximum



            8  depth as opposed to the average depth?



            9      A.    Looking downstream.



           10      Q.    So this will be Exhibit 48, X048.



           11      A.    Looking downstream, below the section control



           12  for the gage, or approximately 100 feet, plus or minus,



           13  this is the typical shape of the low flow channel where



           14  there's base flow.  I personally have made at least two



           15  dozen current meter measurements at this location.



           16  It's been many years since I did that, but it's shaped



           17  something like this.



           18            Let's just assume this is the low point in



           19  the channel.  So that would be the maximum depth



           20  somewhere in this area.  The mean depth would be



           21  something considerably higher because of this panhandle



           22  condition here.  So if you take the total



           23  cross-sectional area and divide it by this width,



           24  you're going to get a depth that is representative of



           25  the entire cross-section.  Part of that cross-section
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            1  has nothing to do with navigability.



            2            Now, if you had something like a channel like



            3  that and you picked it by the red left bank -- excuse



            4  me, right bank.  If it was shaped like that, kind of



            5  like a parabola, then you would expect that the average



            6  depth might have some meaning if you're focusing on



            7  wide watercraft.



            8            And there's a general relation between



            9  maximum depth and average depth for a nice



           10  parabolic-shaped channel.



           11            Average depth is approximately two-thirds of



           12  the maximum depth.  So in this general area, for the



           13  rating for the gage, using the discharge from this



           14  location and the gage height at the gage, in other



           15  words, using the rating at the gage, I determined a



           16  maximum depth at the riffle, which would be a little



           17  above where these measurements are made, of about



           18  3 feet for the Q90.  So that would be equivalent to



           19  roughly 2 feet average depth.  This is a real rough



           20  comparison.



           21            Now, because of this panhandle shape, if I



           22  was applying that to this cross-section, I would expect



           23  a lesser depth than 2 feet for the average depth at



           24  this particular location, where most of those low flow



           25  measurements were made at this gage.
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            1      Q.    Thanks.



            2      A.    Let me add one thing.  This general, the



            3  concept there, applies anywhere on the river.  The



            4  effect of a nonparabolic shape, in other words, with a



            5  little panhandle and so forth, that is typical of many



            6  cross-sections.



            7      Q.    So, again, is that part of the reason why you



            8  used, at least in the upper Verde, multiple



            9  cross-sections as opposed to just using the Paulden or



           10  the Clarkdale gage?



           11      A.    Yes.  I felt it was -- well, I used what was



           12  convenient, where current meter measurements had been



           13  made, and then like I explained on the Forest Service,



           14  you're basically overwhelmed with data with 108



           15  cross-sections.  So I used what the Forest Service



           16  selected for me as representative, and I did check



           17  those, and it appeared representative to me.



           18      Q.    Do you know if a boating channel, which



           19  you're calling the maximum depth, is that something



           20  that rivers have, that all rivers have, some rivers



           21  have?  Is that a characteristic of rivers to have a



           22  maximum depth, which you call the boating channel?



           23      A.    Yeah, it varies how it's used, but generally



           24  speaking, like the Mississippi River, for example, the



           25  navigation channel is the part that has the maximum
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            1  depth.  It can be dredged to keep it a maximum depth.



            2  In the Mississippi, for example, there's -- a lot of it



            3  is braided, so you might have three or four channels.



            4            In the example I presented at the Santa Cruz



            5  hearing, I showed a plan view of the navigation channel



            6  for a piece of the Mississippi in a braided reach, and



            7  it showed clearly where the navigation channel was, and



            8  then it showed, I think, about three other channels



            9  that weren't navigable.



           10            So the answer is, yes, the navigation is



           11  associated with the thalweg.



           12      Q.    So if I heard you correctly, you said that if



           13  you look at navigation maps or something of that sort



           14  for the Mississippi River, there will be an indication



           15  on where the thalweg or the maximum channels are, and



           16  that indicates where boats should pass through; is that



           17  correct?



           18      A.    Generally speaking, you're absolutely



           19  correct.



           20      Q.    And if we take -- if we compare that to the



           21  Verde, in some ways are the boating guides for the



           22  Verde similar to those maps that you would have on the



           23  Mississippi, in that they tell you where your channel,



           24  your maximum depth, might be and where you should boat?



           25      A.    I own several of the -- or a few of the
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            1  boating guides, and I honestly haven't studied them



            2  well enough to answer that.  I have listened to the



            3  boaters at the hearing this week, and they all seem to



            4  be talking about the thalweg or the deepest point that



            5  they follow.



            6      Q.    If you could turn in your PowerPoint to



            7  Slide 88, please.



            8      A.    Let's see, where am I at there?



            9            Let me work my way down from there.  Let's



           10  see, that's 84.  Okay.



           11            That one?



           12      Q.    Yes.  And this -- am I correct that this



           13  slide compares depths today to depths you found when



           14  you reviewed the federal land surveys?



           15      A.    This is widths.



           16      Q.    Excuse me, widths.



           17      A.    These are the widths.  The widths for the



           18  federal surveys are at or before statehood.  There was



           19  a survey that had a couple of widths that was, I think,



           20  1912 or right near statehood.



           21      Q.    Now --



           22      A.    But those represent the early -- the federal



           23  surveys are basically prestatehood.  And then the other



           24  group are from the USGS and the Sierra Club and Forest



           25  Service, the colored ones.
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            1      Q.    Now, as widths increase on a river, is it



            2  generally a true statement that depths decrease?



            3      A.    The maximum depth -- as widths increase --



            4  well, for this reach -- let me kind of address that



            5  question to the upper reach, and which this represents.



            6            We're just about certain that the channel



            7  hasn't changed much in a long time.  So these widths



            8  represent, basically, the same channel configuration.



            9  And for that condition, as the widths increase, you



           10  expect it's because of discharge increases, like in



           11  this case the base discharge.  And there would be an



           12  associated increase in depth, mean depth.



           13            Now, if you're going to compute average



           14  depth, you can get something real funny happen if you



           15  have panhandles.  You can actually get a decreasing



           16  average depth as discharge increases.



           17      Q.    So just because the federal land surveys show



           18  a wider channel does not mean that there was less



           19  depth, because in your opinion there was more



           20  discharge?



           21      A.    I feel strongly that it supports the



           22  hydrology Methods 1, 2 and 3.  I feel strongly that



           23  these increased widths support my hydrologic analysis



           24  that comes up with roughly 30 cfs more base flow in the



           25  upper reach.
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            1      Q.    I would like to talk about the federal



            2  surveys you examined.  You mentioned that you knew one



            3  of them was during snowmelt or runoff conditions; is



            4  that correct?



            5      A.    Yes, for -- those are the surveys for the



            6  river itself, and down in the lower reach or the reach



            7  below the Clarkdale gage, and specifically down towards



            8  the mouth, there were a couple of surveys made in



            9  February, I believe.



           10            On one of those surveys the surveyor clearly



           11  noted that the Verde River was very low.



           12      Q.    And what time period was that when he made



           13  the note that it was very low?



           14      A.    I believe that survey was in February or



           15  March, or most of it might have been in February.



           16            I can further answer that.  There were two



           17  surveys where a depth of 5 feet was determined.  One of



           18  those was in the winter period.  That appeared to be



           19  affected by direct runoff from snowmelt, and possibly



           20  both of those 5 foot depths, that were from different



           21  surveys.  I assume that both of those had some direct



           22  runoff in them, like I said yesterday.



           23      Q.    Could you turn to page or Slide 70 in your



           24  presentation, please.



           25            It's 70, so a little further back, I believe.
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            1      A.    I'm sorry.  Okay.



            2      Q.    Is it true that this picture depicts how you



            3  added in flow to account for poststatehood and post-



            4  ordinary and natural conditions in the middle and lower



            5  Verde area?



            6      A.    Okay, these curves represent the natural



            7  runoff.



            8      Q.    And you got to this curve -- this is



            9  representative of your Method 2 that you used for the



           10  middle and lower Verde; is that right?



           11      A.    I used Methods 1, 2 and 3 for the upper



           12  Verde.  I used the Bureau of Rec virgin flow and the



           13  difference between that and the mean annual flow for



           14  the entire period of record at the mouth for,



           15  basically, the reach from the below Clarkdale gage to



           16  the mouth.  So that showed 100 cfs difference.  So I



           17  took the present conditions and added 100 to determine



           18  the average annual for that reach.  And that's for both



           19  the average and the median.



           20            For the base I determined that independent of



           21  the Bureau of Reclamation.  That's from USGS Report



           22  HA-664 or 644.  I'm a little groggy this morning.  But,



           23  anyway, it's the Anderson or the Freethey Anderson



           24  report that I've been using for all rivers for base



           25  flow for the Q90.  So I just simply added 100 to those.
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            1            And for the reach to the Clarkdale gage,



            2  which is here, 5040, I had about, roughly, a 30 cfs



            3  gain there.  And then I just prorated, kind of



            4  linearly, from that point to the Clarkdale gage.  So I



            5  had a, roughly, 70 cfs that I just almost linearly



            6  increased.  So I went from 30 to 100 total at the below



            7  Camp Verde gage.



            8            And you have to note what I say up at the



            9  tops here.  Graphs are smoothed in places, but show



           10  sufficient detail to assess the navigability.



           11            So I'm not paying careful attention to minute



           12  detail here.  It's kind of like we're keeping it



           13  simple, stupid.  Not reference to you.  That's what I



           14  say to myself.



           15            Let me add one thing here.  I will admit that



           16  the median discharge I used down at the mouth is



           17  probably high.  Now, the reason for that is I used the



           18  pre-Bartlett Dam data to determine that median because



           19  I had daily discharges to work with.  After Bartlett



           20  was built, the records down at the mouth are adjusted



           21  for storage and evapotranspiration, and it's basically



           22  an adjustment to the annual values.



           23            So I used a period that was known to be wet.



           24  It's called a wet period.  What really determines the



           25  wetness there, though, are a couple of real high years,
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            1  two or three real high years of runoff.  Many of the



            2  years are kind of normal.



            3            So I determined the median from what



            4  information I had, knowing full well that it might be a



            5  little high.  And the way my assessment worked,



            6  however, the median doesn't have a tremendous influence



            7  on my determination of navigability as such.  It's the



            8  Q90 and down in that range that's critical for the



            9  Verde River.



           10      Q.    Just have a few more questions.



           11            Have you ever seen a beaver dam below



           12  Perkinsville?



           13      A.    No.  I've seen beaver lodges below



           14  Perkinsville.  I've seen one.



           15      Q.    And was that in the bank of the river?



           16      A.    Yes.



           17      Q.    Did it affect navigability of the river?



           18      A.    No.



           19      Q.    You're familiar with Mr. Burtell's report; is



           20  that right?



           21      A.    I've read Mr. Burtell's report, yes.



           22      Q.    Instead of using consumptive use of plants,



           23  he uses irrigation data and then determines how much of



           24  that water would flow back into the river; is that your



           25  understanding?
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            1      A.    That's -- I guess that's generally my



            2  understanding, yes.



            3      Q.    Do you have any issues with the method he



            4  used?



            5      A.    Yes.  I'm not really prepared to talk about



            6  details as such.



            7            There's one general issue I have with it.



            8  Like I said earlier, 25 foot of my property was an



            9  easement for the biggest ditch in the Verde Valley, the



           10  Woods Ditch or it's called the Verde Ditch.  That's one



           11  of the ditches Mr. Burtell used.



           12            The Diamond S Ditch, I'm very familiar with



           13  that.  A good friend of mine lives near the end of it,



           14  Dr. Tinlin, and I've been along that ditch.  I've seen



           15  the automatic gates there presently used.



           16            And the Eureka and the other little one up



           17  above, I've seen those, but I haven't been over them



           18  like I have the two largest ditches.



           19            But in general, what's happened there is the



           20  irrigation practices on the two big ditches has



           21  changed, because the area has become urbanized and



           22  farmland has been subdivided, typically in acre or



           23  half-acre lots.  Each of those lots has its irrigation.



           24            So back in the old days, where the farmers



           25  were irrigating, there was just a few farmers on the
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            1  ditches and they were irrigating large areas.  And the



            2  irrigation practices were kind of like this:  If you



            3  were down towards the end of the Verde Ditch, for



            4  example, there often wasn't enough water in the ditch



            5  to direct onto your fields and make it all the way to



            6  the end of the field before it infiltrated.  So they



            7  had storage ponds where they recharge up the storage



            8  ponds and then open the gate on those, and they had



            9  enough discharge to irrigate entire fields to get water



           10  down to the end.



           11            And so there was practices that were



           12  different and there were far fewer headgates and so



           13  forth.  And that was basically true on both of those



           14  ditches.



           15            So when you use a modern situation, you're



           16  dealing with a whole bunch of irrigators, and these



           17  amateurs often irrigate far more than they should and



           18  they're irrigating all the time.



           19            So there's that fundamental difference of how



           20  water is extracted from the ditch that would affect



           21  what Mr. Burtell did.  So if he's implying that his



           22  method can be used in the early days, I have a problem



           23  that, and he didn't adequately explain his way out of



           24  that situation.  So that's one fundamental problem I



           25  had with it.
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            1      Q.    I'm going to read a part from Mr. Burtell's



            2  report.  It's Exhibit X009, and I believe this has to



            3  do with what you were just talking about, and it's



            4  Paragraph 77 on Page 18 of his report.



            5            "Recent measurements by Ross do, however,



            6  provide an estimate of the percentage of irrigation



            7  diversions in the Verde Valley that return to the



            8  river.  Between October 2008 and May 2010, Ross



            9  measured the quantity of surface flow diverted into and



           10  directly returned to the Verde River along four



           11  ditches - Diamond S, Eureka, Okay, and Verde.  He found



           12  that, on average, approximately 43 percent of the water



           13  diverted was directly returned to the river.  The



           14  remaining 57 percent was either consumptively used or



           15  seeped back to the river via the subsurface.  For the



           16  purposes of flow reconstruction I assumed that, between



           17  1910 and 1940, 57 percent of the water diverted from



           18  the Verde River and its tributaries for irrigation was



           19  depleted from the river and needs to be added back to



           20  the river above the gages.  A summary of Ross'



           21  diversion and [flow data --] return flow data is



           22  provided in Attachment F."



           23            Is that related to what you just talked



           24  about?



           25      A.    Yes, it is.  There's other factors in there
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            1  too, but you have to overcome that fundamental problem



            2  I just described to argue that that method is valid.



            3  Conditions in -- you know, at statehood were far



            4  different than they are now.



            5      Q.    So if I understand you correctly, Ross's



            6  report says that 43 percent of the water diverted would



            7  have returned to the river, and that was done in a



            8  study from 2008 to 2010.  You're saying that irrigation



            9  practices have changed?



           10      A.    Definitely.



           11      Q.    And that less water would have returned to



           12  the river than 43 percent?



           13      A.    I don't know.  It would be different, though.



           14  There's other factors there I'll mention briefly.



           15            Sandy Owen-Joyce wrote a hydrology report of



           16  the Camp Verde area back, I think it was, Bulletin



           17  No. 3, Arizona Water Commission Bulletin No. 3 or 2,



           18  something like that.  I was her supervisor at the time



           19  when she did that report.  She knows what she's doing,



           20  and she described the groundwater/surface water



           21  conditions there and the ditches.



           22            And there's some fundamental things that are



           23  overlooked in what Burtell is doing.  One of them is



           24  there is artesian seepage coming up underneath that



           25  river.  I don't recall Burtell mentioning that at all,
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            1  but there's a groundwater/surface water connection



            2  there, that seem to have been overlooked, that would



            3  influence his results.  At least it appears to me it



            4  would.



            5            He does mention a delayed return to the river



            6  through irrigation and seepage, where water would come



            7  back to the river eventually, but that's as close as I



            8  saw about this full description of the hydrology of the



            9  system.



           10                 COMMISSIONER ALLEN:  Mr. Hjalmarson,



           11  question.



           12                 Would you not conclude, because of the



           13  development and the transition from farming, basically,



           14  to housing, that there is less land that currently is



           15  being cultivated?



           16                 THE WITNESS:  No, not at all.  I think



           17  there's a strong correlation that it's roughly the



           18  same; but people that own acres of land don't know how



           19  to irrigate, and the diversions aren't monitored there,



           20  generally speaking.



           21                 On the Verde Ditch you can irrigate



           22  whenever you want, and some people take advantage of



           23  that.  They'll irrigate pecans every five days or so.



           24  They literally drown their pecans, and they don't grow



           25  right.  I can show you orchards, small orchards, that
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            1  are like that.



            2                 So they tend to overirrigate.  And as I



            3  explained yesterday, my estimate of the Q90 at the



            4  Clarkdale gage is a little less than what you see on



            5  the flow duration curves that I displayed, and the



            6  reason I didn't adjust that is because of this mounding



            7  effect of the groundwater by overirrigating that's in



            8  the USGS records, the current records, poststatehood



            9  records.  And that mounding water eventually returns to



           10  the river.



           11                 So the factors have changed, but I can't



           12  say that the losses to evapotranspiration have changed.



           13  I don't think they've changed very much.



           14                 COMMISSIONER ALLEN:  Okay.  Thank you.



           15  BY MR. SLADE:



           16      Q.    You mentioned a little bit about artesian



           17  wells, and yesterday you talked about cienegas.  Would



           18  you agree with Jon Fuller, in his testimony, when he



           19  stated he believed the marshes that were described in



           20  the Verde Valley were outside of where the main channel



           21  would have been?



           22      A.    Yes, I agree with that.



           23      Q.    Do you agree that at the time of statehood,



           24  there would have been a main channel going through the



           25  Verde Valley?
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            1      A.    Yes.



            2      Q.    Could you turn to Slide 75, please?



            3            I might have missed this yesterday, but which



            4  segment is this slide talking about?



            5      A.    This is the upper reach above the Clarkdale



            6  gage.



            7      Q.    So this would be characterized as ASLD



            8  Segment 1?



            9      A.    I guess approximately that, yeah.



           10      Q.    And this shows that 61 percent of the river



           11  above Clarkdale is, I believe what you called, a



           12  meandering character, which is C on here?



           13      A.    Yes.  All four of those classes there are for



           14  a meandering river.



           15      Q.    And do you have any opinion on what different



           16  segments of the river, as you move downstream of the



           17  Clarkdale area, might have looked like when comparing



           18  it to this chart?



           19      A.    Well, I think you would have to go to the



           20  percentages that I have up at the top of that graph.



           21  Those are percentages from the Forest Service report,



           22  and I just simply inserted them on this Forest Service



           23  figure.



           24            Generally speaking, you're going to get quite



           25  a variation.  You might have Condition B and then --
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            1  for a little, and then, you know, a mile downstream you



            2  might have Condition F, and it might go back to C and



            3  E.  It would be a mixture of those.



            4      Q.    Could you turn to Slide 90, please?



            5            And we moved past this slide yesterday pretty



            6  quickly.  I think this is an important slide, so I



            7  wanted to have you read, if you could, your median



            8  depths that you calculated for each cross-section that



            9  you used; and if you could read the mile or the



           10  location and how it corresponds to the median depth.



           11      A.    You mean how I computed each one of those?



           12      Q.    No, just, for example, Mile 3.3, 2.4 feet.



           13      A.    Yes, that's the median depth I got, yes, at



           14  that location.



           15      Q.    And SRP you got 2.6 feet there?



           16      A.    Yes.



           17      Q.    And at Mile 6.8 you got 3.9 feet?



           18      A.    Yes.



           19      Q.    And at Paulden you got 2.4 feet?



           20      A.    Yes.



           21      Q.    And at Mile 16 you had 3.3 feet?



           22      A.    Yes.



           23      Q.    And at Bear Siding you had 3.1 feet?



           24      A.    Yes.



           25      Q.    At Mile 23.3 you had 4.2 feet?
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            1      A.    Yes.



            2      Q.    And Perkinsville you had 2.5 feet?



            3      A.    Yes.



            4      Q.    And at Mile 25 you had 1.9 feet?



            5      A.    Yes.



            6      Q.    And at Mile 32.2 you had 3.0 feet?



            7      A.    Yes.



            8      Q.    And as we already talked about, at Clarkdale



            9  you had 3.1 feet?



           10      A.    Yes.



           11      Q.    If you could turn to Slide 115, please?



           12      A.    115?



           13      Q.    115.



           14            I believe it was the Chairman that asked



           15  about the John Day River, so I wanted to come back to



           16  this slide.



           17            Can you explain this again?  I'm not sure I



           18  understood exactly what you were talking about.



           19      A.    The two black curves are for the John Day



           20  River at two of the gaging stations on the river.  So



           21  the dashed one and the solid one, the black lines, are



           22  for the John Day.



           23            The dotted red one represents the lower Verde



           24  River, and the green one represents the middle.  So I



           25  think that's at the -- the red I think is at the mouth,
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            1  if I'm not mistaken, and the green one is at the below



            2  Camp Verde gage, I believe.



            3            There's two dots on there.  One is the median



            4  for the lower Gila and the Q90 for the lower Gila that



            5  I did many years ago.



            6      Q.    And I believe it was Mr. Hood, when he was



            7  examining Mr. Fuller, that talked about February and



            8  March as big runoff periods, and that would be depicted



            9  on this chart as the -- where the black line moves up



           10  pretty high?



           11      A.    Well, that would be for the John Day.  On the



           12  red, the winter months or, let's say, periods of storms



           13  would generally be up in this area here, you know, the



           14  Q20 and above, that kind of area.



           15            Judging from the shape of these curves, you



           16  have base flow going, roughly, 70, 80 percent of the



           17  year.  And so the direct runoff, a lot of the February



           18  runoff would be reflected in the, let's say, the Q10,



           19  the Q5; 5 percent of the time it's equal or above that



           20  amount.



           21      Q.    And were you here when Mr. Hood had



           22  Mr. Fuller remove any accounts that occurred during



           23  February and March because he believes they're not



           24  reflective of the time when the river is ordinarily



           25  navigated?  Were you here for that?
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            1      A.    Well, that's a grossly naive depiction of the



            2  actual runoff variability of the Verde River when you



            3  say something like that.



            4      Q.    But you were here for that?



            5      A.    I heard something like that, yes.



            6      Q.    And you were here when Mr. Hood, instead,



            7  said that let's count the other months when it was more



            8  of a base flow; is that right?



            9      A.    I heard something to that effect, yes.



           10      Q.    And the base flow of the Verde, is that



           11  larger or smaller than the base flow of the John Day



           12  River?



           13      A.    Well, these graphs show at the lower reach



           14  down near the mouth approximately, oh, 37 percent of



           15  the time the Verde is equal to or greater than the John



           16  Day; and the upper part, roughly 20 percent of the time



           17  it's greater, equal to or greater than the John Day.



           18                 MR. SLADE:  Mr. Chairman, those are all



           19  the questions I have.  Thank you.



           20                 CHAIRMAN NOBLE:  Thank you, Mr. Slade.



           21                 Is there anyone else who wishes to



           22  question Mr. Hjalmarson?



           23                 MR. HOOD:  Yes, Mr. Chairman.  I think



           24  I'm up first on our side, although I think it's



           25  Mr. Helm's turn, if he has any questions.
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            1                 MR. HELM:  I don't have any at this



            2  point.



            3                 CHAIRMAN NOBLE:  Let's go ahead and take



            4  a break now for 15 minutes.  That puts us back in here



            5  at 10:05.



            6                 (A recess was taken from 10:00 a.m. to



            7  10:06 a.m.)



            8                 CHAIRMAN NOBLE:  Mr. Hood,



            9  Mr. Hjalmarson, are we ready to proceed?



           10                 Please show the presence of the three



           11  Commissioners and Mr. Hood.



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



           13  Good morning to the Commission.  Sean Hood, again, on



           14  behalf of Freeport Minerals Corporation.  With us



           15  today, again, is the client representative, Shilpa



           16  Hunter-Patel, senior water counsel for Freeport, and,



           17  of course, Mr. Burtell is with us again, and he'll be



           18  testifying, it looks like, in February.  Good morning.



           19                 CHAIRMAN NOBLE:  Maybe.



           20                 MR. HOOD:  Yeah, maybe.  We'll see.  We



           21  may push into April, the way we're going.



           22



           23                    CROSS-EXAMINATION



           24  BY MR. HOOD:



           25      Q.    Good morning, Mr. Hjalmarson.
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            1      A.    Good morning, again.



            2      Q.    There's a lot of materials here.  You've done



            3  a lot of work; is that fair to say?



            4      A.    That's fair to say.



            5      Q.    Okay.  So I'm going to try and streamline it,



            6  but it is going to be a lot of page-by-page questions



            7  as things arise.  I'm going to probably have a little



            8  more organization at the beginning and then sort of



            9  page through.  Okay?



           10      A.    That's fine.



           11      Q.    If you have any questions about what I'm



           12  asking or what method I'm talking about, please just



           13  let me know.  And we'll get on the same page, okay?



           14      A.    Okay.



           15      Q.    Could you go to -- oh, do you have the



           16  ability to pull up your report as well as the



           17  PowerPoint?



           18      A.    I can.  I'm a little slow at using this.  It



           19  would take a while, but I do have the reports in this



           20  computer.



           21      Q.    Okay.  We'll start on the PowerPoint, and if



           22  we need to bounce around, we'll see how it goes.  We'll



           23  struggle through together.  How does that sound?



           24      A.    Okay.



           25      Q.    Thank you, Mr. Hjalmarson.
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            1                 MR. SLADE:  I also have a book that I



            2  can give him, if it makes it easier, with his report.



            3                 MR. HOOD:  Thank you.  We'll see how it



            4  goes.  Thank you, Mr. Slade.



            5  BY MR. HOOD:



            6      Q.    Mr. Hjalmarson, could you go to page Slide 51



            7  of your PowerPoint?



            8            You're there.  This is the first slide



            9  dealing with your Method 1, which is you calculated



           10  irrigated acreage, you multiplied it by the consumptive



           11  use, and then you calculated what the reduction in base



           12  flow would have been.



           13            Is that a general summary?



           14      A.    That's a general summary.



           15      Q.    Okay.  First question for you,



           16  Mr. Hjalmarson, you spoke about this yesterday, this



           17  3.15 acre-feet per year, which is your consumptive use



           18  factor.  You described this being a relatively new



           19  number from ADWR and I think another agency.  Can you



           20  describe that?



           21      A.    That's a number that's been agreed upon



           22  recently based on recent studies, and the USGS also



           23  uses that number, ADWR does; and it's a number that



           24  they consider more accurate than what the numbers that



           25  were used in the past.
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            1      Q.    What numbers were used in the past,



            2  Mr. Hjalmarson?



            3      A.    Oh, there was one in the high 2's, 2.9



            4  something, or something like that.  I honestly don't



            5  remember exactly, but they were a little different.



            6                 COMMISSIONER ALLEN:  May I ask a



            7  question at this point?



            8                 MR. HOOD:  Please, Commissioner Allen.



            9                 COMMISSIONER ALLEN:  The 3.15 is



           10  reflective of what type of crop?



           11                 THE WITNESS:  That's an average, and it



           12  is related to the Verde River.



           13                 COMMISSIONER ALLEN:  Okay, so it's



           14  specific with regard to -- is it the upper Verde or the



           15  entire Verde?



           16                 THE WITNESS:  It's used for the entire



           17  Verde.



           18                 COMMISSIONER ALLEN:  Okay.  Thank you



           19  very much.



           20  BY MR. HOOD:



           21      Q.    Can you give us -- I didn't see it in here,



           22  but it might be in one of your appendices or one of



           23  your reports.  Can you give us the citation to the



           24  reference for this 3.15 acre-feet per year?



           25      A.    It is in my report.
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            1      Q.    Could you find it for us, please?



            2      A.    It was Don Pool, the modeling report.



            3      Q.    So this -- while you're looking, let me ask a



            4  follow-up or clarifying question.



            5            Is it then your testimony that the



            6  3.15 acre-feet per year comes from the Pool and others



            7  2011 USGS modeling report?



            8      A.    Yes, it comes from that one and -- but they



            9  used -- they're basically using what ADWR came up with,



           10  and I understand they worked it out in consultation



           11  with the USGS.



           12                 MR. HOOD:  May I approach, Mr. Chairman?



           13                 CHAIRMAN NOBLE:  Yes.  And I think we'll



           14  just show on the record a continuing permission to



           15  nonintimidational approaches to the witness.



           16                 MR. HOOD:  I will take sort of sidesteps



           17  on my way over instead of a direct charge.



           18                 Thank you, Mr. Chairman.



           19  BY MR. HOOD:



           20      Q.    Mr. Hjalmarson, what I'm handing you is



           21  Freeport 32.  If it has an X00 number assigned to it, I



           22  don't know what that is yet.  I don't think it's on the



           23  website.  This was submitted more recently than our



           24  last X0 designation.



           25                 MR. HOOD:  Mr. Mehnert, do we have one
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            1  yet?



            2                 No.



            3  BY MR. HOOD:



            4      Q.    So this is, at any rate, Freeport 32.  It



            5  will be identified on the index that we use in our



            6  briefing as Freeport 32.



            7            And, Mr. Hjalmarson, is this the Pool and



            8  others report that you were referring to?



            9      A.    It appears to be, yes.



           10      Q.    Okay.  So I leave it to you, Mr. Hjalmarson,



           11  as to whether it's better for you to plow through your



           12  report to try and find the page citation and then get



           13  us there in Freeport 32, or just simply refer to



           14  Freeport 32.



           15      A.    Well, let's see, I'm going to have to go --



           16  let me go back to my reference to make absolutely sure



           17  that's the one.



           18            Okay, the reference to that report is on



           19  Page 21 of my main report.  And I say Page 37.



           20                 MS. HERNBRODE:  Mr. Hood, for reference,



           21  that has been assigned a number.  It's X037, I believe.



           22                 MR. HOOD:  Mr. Hjalmarson's report?



           23                 MS. HERNBRODE:  No, the Regional



           24  Groundwater thing, sorry.



           25                 DIRECTOR MEHNERT:  She's right, and then
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            1  your number is your tab.



            2                 MR. HOOD:  Correct.



            3                 So for the record, Freeport 32 is X037.



            4                 DIRECTOR MEHNERT:  Correct.



            5                 MR. HOOD:  Thank you.



            6                 THE WITNESS:  In the lower left-hand



            7  corner of Page 37 is the reference to the 3.15.



            8                 Do you want me to read it?



            9  BY MR. HOOD:



           10      Q.    Let me get there first.  We're on Page 37?



           11      A.    On the lower left-hand, the last paragraph on



           12  the page.



           13      Q.    Okay.  Yeah, please read it.



           14      A.    Let me just read that line.



           15            "The data sets include --"



           16      Q.    Let me make sure I'm in the right place.



           17  We're on Page 37, the lower left-hand portion?



           18      A.    Oh, did I say left?



           19      Q.    I thought so.



           20      A.    Okay.



           21      Q.    I see it.  It's on the lower right-hand side.



           22      A.    That's right.



           23      Q.    Okay.  Please continue, and we just have to



           24  talk and read fairly slowly for the court reporter.



           25      A.    Okay, I'll just read that sentence there.
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            1            "The data sets include only the locations of



            2  agricultural fields, but no information for crop type,



            3  applied irrigation, or period of irrigation.



            4  Consequently, the fields were assigned a weighted



            5  irrigation factor of 3.15 acre-feet per year."



            6            Does that satisfy you?



            7      Q.    Yeah.  The citation there is to Arizona



            8  Department of Water Resources, 2000?



            9      A.    That's right, and this is the USGS report,



           10  and there's the connection.



           11      Q.    Thank you, Mr. Hjalmarson.



           12            Please flip to -- well, so for the area



           13  upstream of the Verde above the headwaters, you



           14  determined that there were slightly over 8,000 acres in



           15  cultivation; is that accurate?



           16      A.    The area above the headwaters is the Bill



           17  Williams watershed.



           18      Q.    Is that where you determined there were over



           19  8,000 acres in cultivation?



           20      A.    No, I'm studying the Verde River.  Above the



           21  headwaters is the Bill Williams watershed.  It's a



           22  different watershed.  Ask the question correctly.



           23      Q.    So the portion above Paulden is where you



           24  determined there were over 8,000 acres in cultivation?



           25      A.    That's correct.
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            1      Q.    And you did that by examining land survey



            2  plats and field notes from the government Land Office;



            3  is that correct?



            4      A.    That was my primary method.  On the Big Chino



            5  I used other information too.



            6      Q.    Let's stick with the plats at first, and let



            7  me ask a general question.  If it turns out that



            8  that -- and I think the total figure, and you can check



            9  me on Slide 57 -- oh, that's from your report, so let's



           10  not do that.



           11            But the total figure that you determined for



           12  that portion of the Verde above Paulden was 8,095



           13  cultivated acres; is that right?



           14      A.    Sounds about right, yes.



           15      Q.    Okay.  Just as a matter of mathematics, if



           16  that number is overstated, then the impacts that you



           17  calculated to the base flow are also overstated, true?



           18      A.    It would depend on the degree, but yes.



           19      Q.    I'm not asking matter of degree.  I'm just



           20  saying if those numbers are overstated, so are the



           21  resulting impacts that you calculated, correct?



           22      A.    Yes.



           23      Q.    Let's take a look.  You talked a little bit



           24  yesterday, Mr. Hjalmarson, about dryland farming; is



           25  that right?
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            1      A.    Yes.



            2      Q.    Did you make any efforts to determine what



            3  portions of the cultivated acreage above Paulden were



            4  dryland farming?



            5      A.    Yes, I did, and it is discussed in the



            6  report.



            7      Q.    Can you point us to that section?



            8      A.    Okay, the first reference I come to doesn't



            9  specifically say dryland farming; but in the Williamson



           10  Valley Wash, on Page 6 of Appendix D, I make reference



           11  to a marshy area and a cienega, and this is the typical



           12  type of area where you would have dryland farming.  And



           13  I say I excluded it.  The surveyors excluded it too.



           14      Q.    So when you were in the process of examining



           15  the plats, if you determined that cultivated acres were



           16  potentially associated with a marshy cienega, you did



           17  not use those in your 8,095 cultivated acres?



           18      A.    Yes, that was not included in the 8,000



           19  number.  I just showed you one example.  I clearly



           20  discuss that for Del Rio Springs, where I eliminated, I



           21  don't know, approximately half of it or a significant



           22  part of it.



           23            And then on the Big Chino, the Big Chino was



           24  a real dicey area, but, yeah, I did the same thing in



           25  Big Chino.
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            1      Q.    And looking at Page 6 of Appendix D, are you



            2  referring to the survey November 7 through 13, 1871?



            3      A.    The survey of November 7 through 13, 1871,



            4  for township 16 north, range 4 west.



            5      Q.    And can you tell us -- I don't have a



            6  cross-reference here to your PowerPoint.  I'm not sure



            7  that that plat is depicted.  Do you recall?



            8      A.    No, it's not.  I just gave one example.



            9      Q.    So is this something you can readily pull up



           10  so people can see this plat?



           11      A.    If I do, do you want me to go back to the



           12  PowerPoint then?  Is that what you're going to do to me



           13  here?



           14      Q.    Potentially.  If it's going to be a



           15  problem --



           16      A.    That's going to be a problem with me.  I told



           17  you at the start this will be a little difficult for



           18  me, you know, to play ping-pong with all this stuff.



           19  So if you can stay with one, I would be more than happy



           20  to discuss this with you.



           21      Q.    If you had one report, it would be a lot



           22  easier to stay with one.  You've got about seven



           23  documents, Mr. Hjalmarson.



           24      A.    That's the point.



           25      Q.    I'm trying to cover the materials that you
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            1  presented, sir, and I think that's fair, so...



            2      A.    I'm aware of that; but if you want to take,



            3  you know, discussion in a couple of days -- you know,



            4  in a couple of months, we can do that.  It just doesn't



            5  make sense to me to bounce me around like that.



            6      Q.    Well, let me ask you, referring to Page 6 of



            7  Appendix D, which is in the fourth or fifth document



            8  you presented in this case, can you describe verbally



            9  then, so that we have a record, sir, which of the lands



           10  depicted on that survey plat you excluded from your



           11  8,000-some-odd cultivated acres above Paulden?



           12      A.    I basically excluded the round marsh area,



           13  the 200-foot diameter area, that the surveyors clearly



           14  marked as a marsh.



           15      Q.    And so you've got some green numbers



           16  associated with cultivated acreage; is that correct?



           17      A.    Yes.



           18      Q.    Can you tell us which of those numbers you



           19  excluded from your analysis, or did you just simply not



           20  put a number on the marshy area?



           21      A.    I simply did not put a number on it, is the



           22  best answer; and the numbers I used are shown.



           23      Q.    The green numbers that are depicted on Page 6



           24  of Appendix D, those are included in your



           25  8,000-some-odd cultivated acres above Paulden, correct?
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            1      A.    Yes.



            2      Q.    Okay.  Did you do anything, Mr. Hjalmarson,



            3  to evaluate what cultivated acres depicted on the GLO



            4  plats were dryland farming associated with just normal



            5  rainwater irrigation as opposed to a marshy cienega



            6  condition?



            7      A.    I evaluated the surveyors' notes, as they



            8  identified these acres of cultivated land, and I did



            9  use that.  As I explained yesterday -- and I know what



           10  you're leading up to here, and it entered my mind too,



           11  that I might be including some.  It's possible I am



           12  including some dryland there.  I was doing my best to



           13  avoid it, however, and using what information I had.



           14            When I used the 5 cfs channel loss, that I



           15  didn't need to use, as I explained earlier, that I have



           16  experience in losses of average flow to channels and so



           17  forth, I had this in mind a little bit.  If I missed



           18  some, then I'm covering it with roughly the



           19  1,000 acre-feet represented by the 5 cfs.



           20      Q.    Going back to my question, I think the answer



           21  that I got out of that is, no, you did not exclude any



           22  cultivated acreage above Paulden that was dryland



           23  farming not associated with a marsh or cienega,



           24  correct?



           25      A.    Basically, yes.  Basically, yes.  But the





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1119





            1  numbers I used are the green numbers.



            2      Q.    And so any lands that have a green number on



            3  them, if those happen to be dryland farming, your



            4  number's overstated, true?



            5      A.    Yes, it could be, at that time, yes.



            6      Q.    This is Freeport 11, and this is -- I don't



            7  think I have an XO for that, is what my notes suggest,



            8  unless George corrects me.



            9                 COMMISSIONER ALLEN:  Do you have copies



           10  of that for us?



           11                 MR. HOOD:  It's in the record, and I



           12  don't have extra copies.



           13  BY MR. HOOD:



           14      Q.    Mr. Hjalmarson, this is "The Resources of



           15  Arizona, A Manual of Reliable Information Concerning



           16  the Territory."



           17            Do you see that?



           18      A.    Yes.



           19      Q.    Okay.  And it's dated 1881; is that right?



           20      A.    That's right.



           21      Q.    Okay.  Turn to Page 85 of that document, if



           22  you would.  And there's a heading for Yavapai County.



           23            Do you see that?



           24      A.    Okay.



           25      Q.    And it reads "The principal body of farming
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            1  land in this county is found along the valley of the



            2  Verde.  This valley averages from a few hundred yards



            3  to a half a mile in width.  The soil is a rich loam,



            4  and in places a black mold of greater fertility.  The



            5  river bottom is settled its entire length, where it is



            6  not confined to canyons.  There's plenty of water for



            7  irrigation, and good crops are raised in the driest



            8  season.  Corn, wheat, and barley are the principal



            9  productions.  Although but little attention has been



           10  paid to fruit, it has been demonstrated that fine



           11  grapes and peaches can be grown in this valley.



           12  Outside of the Verde the farming lands of Yavapai are



           13  confined to small valleys situated from four to six



           14  thousand feet above sea level.  Among the most



           15  important of these valleys are Williamson, Chino,



           16  People's, Agua Fria, Skull, Kirkland, and Walnut Grove.



           17  Their soil is generally a rich mold, formed by the



           18  detritus from the surrounding hills.  There is no water



           19  for irrigation in most of them, and farmers depend



           20  entirely on rain for the raising of a crop."



           21            Did I read that correctly Mr. Hjalmarson?



           22      A.    Yes.



           23      Q.    I understand that this is X037, and it's



           24  Freeport 11 is the tab within X037.



           25                 MR. HOOD:  Thank you, Ms. Hernbrode, for
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            1  that.



            2  BY MR. HOOD:



            3      Q.    I'm going to approach now with Freeport 10,



            4  which is also part of X037, and this is from the



            5  Department of the Interior Census Office; is that



            6  right, Mr. Hjalmarson?



            7      A.    Yes.



            8      Q.    And it's a report on "Agriculture By



            9  Irrigation."  Is that right?



           10      A.    That's right.



           11      Q.    And if we turn, let's start on Page 81, and



           12  there's -- towards the bottom there there's a section



           13  dealing with Yavapai County; Do you see that?



           14      A.    Yes.



           15      Q.    Do you see there's a sentence about



           16  two-thirds of the way down that paragraph that begins



           17  "Along the line"?



           18      A.    Yes.



           19      Q.    And it says "Along the line of the Atlantic



           20  and Pacific railroad, which crosses the county from



           21  east to west, at an elevation from 5,000 to 7,000 feet,



           22  some crops, especially for forage, are raised without



           23  irrigation."



           24            Do you see that?



           25      A.    Yes.
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            1                 COMMISSIONER ALLEN:  Mr. Hood, where



            2  that railroad crosses is primarily in the Seligman



            3  area, substantially above, at a higher elevation, than



            4  the valley of the Verde; is that correct?



            5                 MR. HOOD:  I haven't raised my right



            6  hand.  I think you're correct about that, Commissioner



            7  Allen.  And certainly Mr. Hjalmarson, I'm sure, is



            8  aware of that fact, and as will be Mr. Burtell.  It's



            9  simply to illustrate that there was dryland farming



           10  occurring in the region.



           11  BY MR. HOOD:



           12      Q.    Let's take a look, Mr. Hjalmarson, at your



           13  Appendix C, and we're looking at Page 3.  Let me know



           14  when you're there, sir.



           15      A.    Okay.



           16      Q.    And the text there from the Arizona Miner



           17  (Fort Whipple, Arizona) 1864 to '68, July 20, 1864, is



           18  in regards to some agriculture that was being engaged



           19  in by a Mr. R.E. Farrington; is that accurate?



           20      A.    That's accurate.



           21      Q.    Okay.  And it describes that Mr. Farrington



           22  has about one acre planted with cabbage, melons,



           23  et cetera, which he is supplying with water by means of



           24  a pump.



           25            Do you see that?
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            1      A.    Yes.



            2      Q.    And that's a pump from Granite Creek; is that



            3  right?



            4      A.    That's what it says.



            5      Q.    And he also has five or six acres of corn, is



            6  that what it says?



            7      A.    That's right.



            8      Q.    And this report states that he is



            9  irrigating -- or he's cultivating those five or six



           10  acres without irrigation; is that right?



           11      A.    Yes.



           12      Q.    Let's stay in Appendix C and go to Page 9.



           13  And we have a Census Report, the second figure.



           14            Do you see that?



           15      A.    Page 9?



           16      Q.    Correct, of Appendix C.



           17      A.    Okay.



           18      Q.    And this is -- it says "Census Report.  A



           19  Bulletin of the Twelfth Census on the Agriculture of



           20  Arizona contains much matter of interest pertaining to



           21  irrigation."



           22            Do you see that?



           23      A.    Yes.



           24      Q.    Okay.  And it lists several counties and



           25  ditches, miles in length, construction, acres under
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            1  ditches, acres irrigated in 1899, and average acres



            2  irrigated per mile of canal.



            3            Are those the columns?



            4      A.    Yes.



            5      Q.    And for Yavapai County, this census reports



            6  that there, in 1899, were 8,730 acres being irrigated



            7  throughout the county; is that right?  That's what it



            8  says?



            9      A.    Well, let's see.  In the Acres Under Ditches



           10  there's 22,778 acres.  And then in the next column, is



           11  that the one you're asking about?



           12      Q.    Yeah, my question, Mr. Hjalmarson, is about



           13  the column that is headed Acres irrigated in 1899.  And



           14  it says 8,730 acres, does it not?



           15      A.    Yes, it does.



           16      Q.    Okay.  And you would agree that if that



           17  figure is accurate, there's no way that 8,000 of those



           18  8,700 were all above Paulden, correct?



           19      A.    Assuming, as you say, if those figures are



           20  accurate, yes.



           21      Q.    Because we all know that there was more



           22  irrigation occurring in the Verde Valley at that time



           23  than the 700 that would be left over, notwithstanding



           24  the rest of the county; isn't that right?



           25      A.    It seems to be.
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            1      Q.    Let's go to -- you would agree,



            2  Mr. Hjalmarson, that one explanation for that



            3  discrepancy in figures would be that a lot of the



            4  acreage that you identified above Paulden does not fit



            5  within the acres being irrigated because they are



            6  dryland farming and are not, therefore, being



            7  irrigated; is that one possible explanation?



            8      A.    I don't know.



            9      Q.    Page 14 of Appendix C.



           10            And you know what, this one I was able to



           11  cross-reference with your PowerPoint.  Could you go to



           12  PowerPoint Page 53?



           13            Actually, let's go -- I'm sorry.  Yeah, 55.



           14  You're one step ahead of me.  This is a better example.



           15  This is the exact same figure as on Appendix C,



           16  Page 14.



           17            And, Mr. Hjalmarson, we again have a series



           18  of green numbers, which are the numbers of acres that



           19  you included in your bucket, that when you added up all



           20  of the information you had, resulted in your slightly



           21  over 8,000 irrigated acres above Paulden; is that



           22  right?



           23      A.    Yes, it seems to be, yes.



           24      Q.    Okay.  And so we've got a number of green



           25  numbers on this page, and I'm trying to see.  Can
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            1  you -- the green doesn't show up well in my copy.  Are



            2  you able to give us -- to sort of run across some of



            3  these fields and tell us what the numbers of acres are



            4  that you see there?



            5      A.    Well --



            6      Q.    It may be no easier for you than it is for



            7  me, and if that's the case, we'll approach it



            8  differently.



            9      A.    My eyes are old, but -- wow, on my screen



           10  it's hard to see.  Let me turn around.  Is that in



           11  focus?



           12            Okay, the cornfield in the middle looks like



           13  it's 640.



           14      Q.    Okay.



           15      A.    And the little field above it is 40.



           16      Q.    Am I pointing to the right place?



           17      A.    Yes.



           18      Q.    This is better, but I'm still having trouble



           19  with the numbers.  It's better than my page, though.



           20      A.    Yeah, that's 40.



           21      Q.    Let me ask you about these two here sort of



           22  in the lower left.  Is that 50 or 60?  I can't make it



           23  out.



           24      A.    60.



           25      Q.    Okay.  And what about this one?
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            1      A.    Looks like about 90.



            2      Q.    Okay.  For the two fields there in the lower



            3  left-hand quadrant, did you say 50 or 60 for the first



            4  one?



            5      A.    60.



            6      Q.    60 and 90, I think you said?



            7      A.    Yes.



            8      Q.    Okay.  What's the water source for these two



            9  fields?



           10      A.    It's not big enough to be defined.



           11      Q.    It's not.  So there's two explanations;



           12  either there is a creek that is too small to show up on



           13  the plat or they're dryland farming; is that fair?



           14      A.    Yes, it would appear that way.



           15      Q.    And those, that 60 and that 90, are included



           16  in your 8,000 bucket, right?



           17      A.    Yes.



           18      Q.    Let's turn to Appendix D, Page 6.



           19      A.    That was D?



           20      Q.    Yeah, Appendix D, Page 6.



           21            Okay.  And is this, do you recall -- I don't



           22  see a version of this in the PowerPoint, and this might



           23  actually be the same plat we discussed earlier, just in



           24  a different place in your materials; is that right?



           25            I see a 200-foot diameter round marsh.  So is
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            1  this another example of that same plat we discussed



            2  towards the beginning?



            3      A.    Yes.



            4      Q.    Okay.  So we don't have a copy of that to



            5  show everybody, but can you tell me, using rough math,



            6  do you see the -- do you see the creek running



            7  northeasterly or maybe it's running southwesterly?  Can



            8  you tell me?  Dry Creek?



            9      A.    Oh, yes, Dry Creek.  They called it Dry



           10  Creek, yes.



           11      Q.    Which direction does that run?



           12      A.    That flows through the northeast.



           13      Q.    Northeasterly, okay.  And can you, just using



           14  some rough math -- I've got a calculator, if you need



           15  it, but I'm just looking for rough math.  Roughly how



           16  many acres are being irrigated by that water body, as



           17  near as you can tell, assuming no dry farming?



           18      A.    Well, it looks like there could be a total of



           19  a square mile.



           20      Q.    How many acres, roughly?



           21      A.    Oh, 640, something like that.



           22      Q.    640?



           23      A.    Something in that neighborhood.



           24      Q.    Okay.  Given that the name assigned to this



           25  creek is Dry Creek, do you think it's a reasonable
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            1  possibility that some of those hundreds of acres are



            2  not actually being irrigated from a dry creek, but that



            3  there actually is some more dryland farming occurring?



            4      A.    It was my assessment that the answer to that



            5  is no, based on what I know about the area and what the



            6  federal surveys show.



            7      Q.    What does the federal --



            8      A.    I will add that anything is possible.



            9      Q.    What does the federal survey show that



           10  suggests to you that a creek termed Dry Creek would be



           11  capable of irrigating that many acres and that it's



           12  unlikely that any of these are dryland farming?



           13      A.    I would have to go into the notes.  I don't



           14  have them with me.  They're on my main computer.  They



           15  were much too long to include all of them in here.



           16            But I did base my opinion on this.  In regard



           17  to the name Dry Creek, that does not mean there's not



           18  subflow.  It could be an intermittent stream, and back



           19  in those days a very common way of irrigating was



           20  simply dig down a little bit.  They had centrifugal



           21  pumps with steam power, diesel power, gasoline power



           22  way back in those days, and a common way of irrigating



           23  was simply dig a hole and fire up the pump.



           24      Q.    Is there anything on this plat or any of the



           25  materials that you provided to us -- I don't have
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            1  what's on your main computer.  Is there anything on



            2  this information that tells us that this is being



            3  irrigated from pumps as opposed to dryland farming?



            4      A.    Not what I included in my report, but it's my



            5  professional opinion, as a registered engineer and



            6  having examined all this information, that what I am



            7  depicting there is correct.



            8      Q.    But you can't tell us what it is you base



            9  your opinion on?  Do I understand you correctly?



           10      A.    I've included the survey notes and the



           11  practices that were going on in those days, yes.



           12      Q.    What do the survey notes say that suggest to



           13  you --



           14      A.    I don't have them with me.



           15      Q.    Hold on.  You've got to let me finish my



           16  question.



           17            What is it on the survey notes, that we don't



           18  have, suggest to you that these acres are being



           19  irrigated from pumps that I don't see depicted on the



           20  survey, as opposed to being dryland farming, which we



           21  know was occurring in the region?



           22      A.    I can't think of anything specific at this



           23  particular point.  I do not remember.  As you well



           24  know, there's -- I looked at quite a few maps.



           25      Q.    Let's turn to -- we're still on your
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            1  appendix.  Let's turn to Page 8 of Appendix D.



            2            Do you see you've got a 250 number there in



            3  the upper left-hand quadrant?



            4      A.    Yes.



            5      Q.    What's the water source for those acres, if



            6  you know?



            7      A.    I don't know the name of it, but it's shown



            8  there.



            9      Q.    Isn't that a road that's depicted?



           10      A.    Is there what?



           11      Q.    Isn't that a road?  I see a line somewhat



           12  near those acres, but isn't that a road, as opposed to



           13  a water source?



           14      A.    There is -- let's see.  There's a road in



           15  there and there's a little watercourse down below.



           16  Yes, that could be a road, yes.



           17      Q.    So is the short answer you're not sure what



           18  the water source is for those cultivated acres?



           19      A.    It's not clearly depicted on this, that's



           20  right.



           21      Q.    Let's take a look at Page 12 of Appendix D.



           22            And can you tell us the numbers of acres that



           23  are irrigated in the northeast quadrant of the plat



           24  shown towards the top of that page?  It's for T17N R4W.



           25      A.    It looks like it could be, what, 520; or, no,
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            1  it's less than that.  220?



            2      Q.    Yeah, I just have trouble with the top



            3  number.  That's why I'm asking you, and that's probably



            4  not fair.



            5      A.    Yeah, I would have to go to my original, but



            6  this is a black and white copy, so that green doesn't



            7  show up.



            8      Q.    Okay.  At any rate, it's some number in the



            9  low hundreds when you add those two together; is that



           10  probably fair?



           11      A.    Yeah, it looks that way.



           12      Q.    Okay.  And can you tell us what the water



           13  source is here?  I again see some roads, but I don't



           14  see any water.



           15      A.    There is a watercourse vertical there going



           16  north and south on my copy.



           17      Q.    Let me just -- and I don't think this is in



           18  your PowerPoint.  I apologize.  But can I see which --



           19  what you're --



           20      A.    There's a watercourse in here.



           21      Q.    Okay.  So your read of this plat is that the



           22  dashed line that runs, roughly, north and south



           23  directly below the green number that we're both having



           24  trouble discerning, that that's a watercourse and not a



           25  road?
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            1      A.    Yeah, it's possible that -- well, it's --



            2  wow, this copy I have is hard to read.



            3      Q.    That may be a road.  If it's a watercourse,



            4  that could be the source of water, but you're not sure?



            5      A.    It could be, yes.  Yeah.



            6      Q.    Let's take a look, let's turn to your report



            7  now, Page 20, please.



            8            And here you've got a couple of tables; is



            9  that right?



           10      A.    Yes.



           11      Q.    And I don't recall these showing up in your



           12  PowerPoint.  Do you know if they're in there?



           13      A.    The sum of the numbers is in, as I said, the



           14  Power -- these specific numbers were not in the



           15  PowerPoint, but they were part of the sum.



           16      Q.    And I'm not implying you're leaving stuff out



           17  of your PowerPoint.  I just wanted to pull it up for



           18  everybody if it was in there, but my recollection was



           19  it's not in there.



           20      A.    These particular ones, yeah, they're not in



           21  the PowerPoint.



           22      Q.    These tables okay.



           23            These tables are a part of your description



           24  of your Method 2; is that right?



           25      A.    Method 2?
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            1      Q.    Correct.



            2      A.    That's wrong.



            3      Q.    That's wrong.



            4            Isn't Table 1 of 2, Estimates of the natural



            5  (virgin) median and average streamflow, isn't this part



            6  of your analysis where you get to the 100 cfs



            7  difference between gage streamflow and virgin flow?



            8      A.    What page are you on?



            9      Q.    I'm on Page 20 of your report.



           10      A.    Oh, 20.



           11      Q.    Yes.



           12      A.    Oh, I thought you were on 23.  Let's start



           13  all the questioning again.



           14      Q.    Let's do that.  Thank you.



           15            The first question I have for you then,



           16  again, is if these tables are in your PowerPoint, let's



           17  go there, because I would like people to see them; but



           18  I don't remember seeing them in there.



           19      A.    No.  They were too detailed for a PowerPoint.



           20      Q.    Okay.  My next question was, these tables



           21  relate to your analysis under Method 2; is that



           22  correct?



           23      A.    They relate to both Method 1 and Method 2.



           24      Q.    Okay.  And the way in which they relate to



           25  your Method 2 is this is part of your analysis as to
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            1  the differential between gage streamflow and virgin



            2  streamflow, and you resulted -- you got a -- you ended



            3  up at 100 cfs?



            4      A.    That's correct.



            5      Q.    Okay.  Do you still have Freeport 32 with



            6  you, which, if I recall, is X037?  It's Pool and



            7  others, 2011.  It's this, Mr. Hjalmarson.



            8      A.    Oh, that one.  Excuse me.  Okay.



            9      Q.    So you've got -- let's start with Table 1 of



           10  2.  You have five columns there; is that right?  You



           11  have USGS Gage, you have Drainage Area in square miles,



           12  you have Q50, you have Mean Annual Flow, and you have



           13  Virgin Mean Annual Flow.  Are those your five columns



           14  in that table?



           15      A.    Yes.



           16      Q.    Okay.  Let's start with the third column, and



           17  you've got a Footnote B, which is your citation to



           18  where you get your Q50; is that right?



           19      A.    Yes, it seems -- yes, that's what's listed



           20  under cue B is the Pool report, yes.



           21      Q.    Your citation there is to Freeport 32; is



           22  that correct?



           23      A.    Yes.



           24      Q.    Okay.  The first thing I would like to do is



           25  have you show us in Freeport 32, which is Pool and
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            1  others, 2011, X037, where you derive these Q50 figures



            2  that you use in this table?



            3      A.    Well, those would also be derived directly



            4  from the gaging station record.



            5      Q.    I'm interested in where they are in



            6  Freeport 32, Mr. Hjalmarson.



            7            And while you're looking, this column for



            8  Q50, this is intended to be median predevelopment flow,



            9  correct, not gaged flow?  Isn't that what your table



           10  says?



           11      A.    For Q50?



           12      Q.    Correct.



           13      A.    I just told you it will correspond to the



           14  gaging station record, also.



           15      Q.    So you're talking measured gaged readings is



           16  equivalent?



           17      A.    Yeah, that's the data that are used in this



           18  report.  Rather than have me go through this, I can



           19  guarantee you that the numbers used in here are USGS



           20  gaging station record, and you can generate these same



           21  numbers using gaged record.



           22      Q.    These are -- aren't these calculated Q50s



           23  that are intended to estimate virgin median flow?



           24            Is that what it says, "B, Median



           25  predevelopment flow from USGS groundwater model?"
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            1      A.    The groundwater model starts in 1910.  This



            2  model is not the natural flow I'm using.  This model



            3  uses a period of 1910 to, roughly, 2005, I believe.



            4      Q.    Okay.



            5      A.    And the model -- let's get something



            6  straight.  I like to answer just yes and no, but I'll



            7  clear this up.



            8            The model is for basin-fill aquifers.  My



            9  analysis is for the quaternary alluvium.  That's the



           10  mountain fronts and so forth that are physically above



           11  the basin fill.



           12      Q.    Right.  We noted that differential, which is



           13  why it's going to be important right now for me to



           14  really bore down and find out where you got these



           15  figures from Pool and others, 2011.



           16      A.    Okay.  Let's just say that you can get that



           17  from the gaging station record.  I really don't want to



           18  start hunting.  This is a pretty thick report.  I



           19  really don't want to start hunting for those numbers in



           20  here.



           21      Q.    Mr. Hjalmarson, you give a lot of citations



           22  and references in your materials that don't give us



           23  page numbers.  And some of these numbers are not clear



           24  to us, and so my opportunity right now with you is to



           25  have you explain where these numbers were derived from
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            1  Pool and others.



            2            So with due respect, I'm the one who gets to



            3  decide what's important right now; and it's important



            4  for me to show -- for you to show us where in this



            5  report, which is your citation, this is your reference,



            6  where you got these numbers that you're relying upon.



            7  So take your time, but this is important.



            8            And while you're looking, I'll let you know



            9  I'm also going to want to know where your figures for



           10  mean annual flow were derived.  Your citation, again,



           11  is Pool and others, 2011.  So I'm going to want your



           12  page citation for B and C, your footnotes on Table 1 of



           13  2 on Page 20 of your report.



           14      A.    Well, I'm having trouble finding these right



           15  at the moment.



           16                 CHAIRMAN NOBLE:  We're going to take a



           17  five-minute break.



           18                 MR. HOOD:  That would be great, and



           19  hopefully we have the figures by then.



           20                 (A recess was taken from 10:56 a.m. to



           21  11:04 a.m.)



           22                 CHAIRMAN NOBLE:  Please show the



           23  presence of the three Commissioners.



           24                 Mr. Hood.



           25                 MR. HOOD:  Thank you, Mr. Chairman.
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            1  BY MR. HOOD:



            2      Q.    Mr. Hjalmarson, when we left off, you were



            3  looking through the Pool report, which is Freeport 32,



            4  which is a tab within X037, and I was asking you to



            5  show us where in that exhibit you derived your numbers



            6  for columns three and four, which are Q50 pre and mean



            7  annual flow, both of which you footnote the Pool and



            8  others report as the citation.



            9            Have you been able to find those figures,



           10  sir?



           11      A.    Yes.  I was having trouble because the



           12  figures given in the Pool report are in acre-feet per



           13  year.



           14      Q.    Can you --



           15      A.    I haven't found all the numbers, but there's



           16  a reference to Gage 5037, the Paulden gage.



           17      Q.    Let's start with your Q50 pre, which is --



           18  you footnote that with B, median predevelopment flow



           19  from USGS groundwater model, Pool and others.



           20            Can you give me a page number where that



           21  reference is to?



           22      A.    Did you say 53?



           23            Let me give you a reference to Q50, Column B,



           24  for the first gage, 5037.  Would that be fair?



           25      Q.    Sure.
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            1      A.    That would be the 30 cfs?



            2      Q.    Yeah, which page of Pool and others, sir?



            3      A.    Okay, that number comes from Page 76 of Pool



            4  and others, and it's also given on Page 71, and it's in



            5  acre-feet per year.



            6            I haven't found the other numbers.  To answer



            7  this for every number you're asking about, I would like



            8  to submit later, if you don't mind.  I think this would



            9  take a lot of time for me.  I have diabetes, and my



           10  eyesight right now isn't the best.  That's one reason



           11  I'm having trouble doing this, but...



           12      Q.    Let me just -- let me ask, before we take



           13  that next step, Mr. Hjalmarson, you're talking about



           14  USGS Gage 5037, and you're explaining where you derived



           15  the 30 cfs figure under Q50 pre.



           16            Can you show me where on Page 76 you got



           17  that?



           18      A.    It looks like it's the -- at the top of



           19  Page 76, there's reference to a Table 2, and there's a



           20  simulated -- or there's a net groundwater flow there,



           21  and then lower -- or at the end of the written material



           22  there of 21,100 acre-foot per year.



           23      Q.    The 23,100 acre-feet per year?



           24      A.    Yeah, 23,100 for predevelopment.  Okay?



           25  Divide that by 725, and I think you've got the 30.  So
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            1  that's an example of where the numbers are.



            2      Q.    And that's for net groundwater flow; is that



            3  right?



            4      A.    Yeah, there's a -- yeah, that would be at



            5  that gage, yeah.



            6      Q.    And how are you tieing that to USGS Gage



            7  5037?



            8      A.    That's where it's all measured.  That's why I



            9  picked the gage at that point.  That's the outflow for



           10  everything.



           11      Q.    Is there -- in Pool and others, does it tie



           12  this to Gage 5037?



           13      A.    They don't say that.  I just told you the



           14  reasoning why it's tied to that.  I know it is.



           15      Q.    Is that 23,100 acre-feet per year, is that a



           16  modeled groundwater flow?



           17      A.    I think predevelopment would be based on the



           18  gaged record, like I said originally.



           19      Q.    Does it say that anywhere in here?



           20      A.    No.  This is a technical publication, and



           21  there's some things that an experienced person that



           22  could understand this would know.



           23      Q.    I'm just asking exactly what that number is,



           24  because it seems to me it's talking about simulated



           25  groundwater discharge; is that right?
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            1      A.    They talk about changes in the transient



            2  simulation, but they talk about the predevelopment too.



            3      Q.    Which is simulated; isn't that right?



            4      A.    No, no, the predevelopment is not.



            5      Q.    So that's actual gage data from what era?



            6      A.    Well, that's one thing I would have to find



            7  out.  It would be in the fine print here.  That's why I



            8  think it would be -- if you insist on these numbers, I



            9  would be glad to provide it later.



           10      Q.    Does Gage 5037 measure net groundwater flow?



           11      A.    Yes, it measures the total flow.  That's why



           12  it's located at that point.  That's why that gage is



           13  there.



           14      Q.    Isn't it measuring streamflow, not



           15  groundwater flow?



           16      A.    Well, sir, base flow is groundwater



           17  discharge.



           18      Q.    I understand that.  But this Pool and others,



           19  2011, this is a groundwater model; is that right?



           20      A.    Yeah, but the discharge from that model would



           21  be in the river.  Some of it would.



           22      Q.    Some of it would, that's right, sir.



           23            So how do you take this number and determine



           24  which of that is the base flow of the river?



           25            It seems to me you're taking modeled
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            1  groundwater flow and saying this is now streamflow, all



            2  of it.  I'm not understanding how you get from the



            3  groundwater flow that's a modeled figure for



            4  predevelopment and getting that to your streamflow.



            5      A.    The groundwater discharge from the aquifer



            6  being modeled is the flow past the Paulden gage.



            7      Q.    You can't show us where it says that in this



            8  document; is that right?



            9      A.    I know it is.  I can tell --



           10      Q.    That's not my question, Mr. Hjalmarson.



           11      A.    -- because I understand the hydrology.



           12      Q.    Mr. Hjalmarson --



           13      A.    This is the point I'm --



           14      Q.    -- you need to let me finish my questions and



           15  you need to answer my questions.  On redirect, if you



           16  want to explain what you know, that's fine.



           17            My question is can you show us in this



           18  document what you're stating, which is this is



           19  groundwater discharge that is actually measured in the



           20  stream?



           21      A.    I just showed you the first number, and



           22  that's what I'm saying it is.  That's at that gage.



           23      Q.    Does this -- show me --



           24      A.    Divide it by 725 and see what you get.



           25      Q.    Mr. Hjalmarson, where in this document does
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            1  it say that the 23,100 acre-feet is measured at



            2  Gage 5037, as opposed to being a groundwater modeled



            3  figure for predevelopment groundwater?



            4      A.    That's my --



            5      Q.    Does it say that in this document?



            6      A.    It probably does.  I haven't been able to



            7  find it.  I have this document in my computer, and I



            8  can do a search real quick and find it.  I would like



            9  to submit later on this, if you want to know every



           10  detail about it.  Like I said originally, this is a



           11  scientific document.  It assumes you know some basic



           12  characteristics about what's going on.



           13      Q.    Mr. Hjalmarson, the next column is Mean



           14  Annual flow, and, again, your citation is to Pool and



           15  others and your citation is Footnote C.  It says "Mean



           16  annual flow for gaged record with 5 cfs added per USGS



           17  groundwater model."



           18            Do you see that?



           19      A.    Yes.



           20      Q.    Can you show us where in Freeport 32, which



           21  is Pool and others, 2011, you derived these figures?



           22      A.    It's just what it says, mean annual flow.



           23  That would be from the gaging record that I computed,



           24  and --



           25      Q.    Mr. Hjalmarson.





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1145





            1      A.    -- and --



            2      Q.    Mr. Hjalmarson.



            3      A.    -- and the reference is made to the 5 cfs.



            4      Q.    Mr. Hjalmarson, my question, can you show us



            5  in this document -- this is your reference, sir.  Can



            6  you show us where these numbers are derived from?



            7            I don't need your explanation about what you



            8  did.  I'm asking you if you can tell us where in this



            9  document those numbers come from, because you did not



           10  give us a page number?



           11      A.    The reference pertains to the 5 cfs added per



           12  USGS groundwater model, and then the reference to Pool



           13  follows the 5 cfs, not the total number.



           14      Q.    Can you show us where in Pool and others you



           15  derived that 5 cfs?



           16      A.    It's in the results of this groundwater



           17  model.



           18      Q.    Please show us.



           19      A.    I'm not going to do that today.  I will



           20  submit.



           21      Q.    You're unable, as we sit here today, to show



           22  us where in your reference you got that figure; is that



           23  fair?



           24      A.    It's in this report, and I will submit later,



           25  and that's my answer.
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            1      Q.    Are you going to come back for



            2  cross-examination so we can get some explanation when



            3  you submit a new document?



            4      A.    No.



            5      Q.    The next column is Virgin Mean annual flow,



            6  which is Subpart D, do you see that, your footnote?



            7      A.    Yes.



            8      Q.    Okay.  The first number is from, is it HU?



            9      A.    Yeah, the Hydrologic Unit book, yes.



           10      Q.    What is that?



           11      A.    What?



           12      Q.    What is the Hydrologic Unit book?



           13      A.    That's a USGS publication that describes the



           14  flows associated with the hydrologic units.  It's the



           15  background information that's used to determine the



           16  overall hydrology of the United States.



           17      Q.    And it says -- we're still on Page 20,



           18  Table 1 of 2.  It says the second number is from USBR;



           19  is that right?



           20      A.    Yes, that's the Bureau of Rec 1952 report.



           21      Q.    Which has also been described as the White



           22  Book; is that right?



           23      A.    That's correct.



           24      Q.    You talked about the White Book a little bit



           25  yesterday, and this is a resource that I think both you
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            1  and, as you testified yesterday, Mr. Gookin relied



            2  heavily upon in connection with these various



            3  proceedings for navigability; is that right?



            4      A.    I think somebody else also has relied upon



            5  it.



            6      Q.    I don't doubt that.



            7      A.    But the two of us, the two of us used it.



            8      Q.    And this is a reference that you certainly



            9  find to be reliable or you wouldn't be using it; is



           10  that fair?



           11      A.    That's correct.



           12      Q.    So Method 2, in a 30,000-foot level -- we're



           13  not penetrating the numbers.  It sounds like you're



           14  going to give us a supplement.



           15            At 30,000 feet, what you did is you looked at



           16  gaged records, and then you took an estimated virgin



           17  flow, you subtracted the gage from the virgin flow, and



           18  you ended up with your 100 cfs.  In broad strokes, is



           19  that accurate?



           20      A.    That's accurate.



           21      Q.    Okay.  And the 100 cfs is what you deem to be



           22  the depletions that had occurred along the Verde from



           23  virgin to present or to the gaged period; is that



           24  right?



           25      A.    Yeah, let me be just a little more specific.
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            1  I used the average flow for the entire period of record



            2  at the mouth of the Verde River, subtracted that number



            3  from the virgin flow from the Bureau, and I got 100



            4  cfs.



            5      Q.    And that 100 cfs would be the equivalent of



            6  the depletions that have occurred from the virgin or



            7  natural condition to the gaged period?



            8      A.    I assumed it would be related to the human



            9  activities.



           10      Q.    Let's take a look at Freeport 32.  I'm sorry,



           11  Freeport 31, and I think this is also part of X037.



           12            Mr. Hjalmarson, is this an excerpt from the



           13  White Book?



           14      A.    Am I an expert on the White Book?



           15      Q.    Is this an excerpt from the White Book?  This



           16  is BOR 1952, correct?



           17      A.    It certainly appears that way, yes.



           18      Q.    Let's take a look at Page 193 of Freeport 32,



           19  which is an excerpt from the White Book.



           20      A.    Okay.



           21      Q.    Do you see that the Bureau of Reclamation



           22  made a determination of the net depletions on the Verde



           23  River?  It's towards the bottom of that page.



           24      A.    Yes.



           25      Q.    Okay.  And the total net depletions is 21.9?
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            1  Do you see that?



            2      A.    Yes.



            3      Q.    And that's in thousand acre-feet, if you see



            4  the unit at the top?



            5      A.    That's right.



            6      Q.    And I'll tell you, I think your copy has the



            7  same arithmetic on mine, which is from Mr. Burtell.



            8  And I'm happy to give you a calculator, if you want to



            9  check him; but Mr. Burtell has converted that 21.9 into



           10  acre-feet and then into cfs, and he got 30.2 cfs is the



           11  net depletions.



           12            Do you see that that's what he has written



           13  there?



           14      A.    Yes, I see that.



           15      Q.    Do you care to check him on his math, or does



           16  that seem about right?



           17      A.    No, I don't care to check him on his math,



           18  no.



           19      Q.    And you -- at any rate, this 30.2 cfs, if his



           20  math is right, that's less than a third of the human



           21  impacts that you have included in your Method 2, which



           22  was 100 cfs; is that right?



           23      A.    Answering that just on the basis of the math,



           24  yes, that would be correct.



           25      Q.    Have you looked at this portion of the White
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            1  Book before?



            2      A.    Yes, I have, and -- yes.



            3      Q.    Why didn't you use their figure?  They had



            4  already calculated net depletions.



            5      A.    I used the final virgin flow figure of 751.



            6  The computation process for the -- all of the



            7  computations in here are rather complicated, and as a



            8  result of that, I just used the final figure as the



            9  virgin flow.



           10      Q.    Did you do anything to evaluate the 21.9,



           11  which the Bureau evaluated to be net depletions, which,



           12  at least according to Mr. Burtell, converts into



           13  30.2 cfs --



           14      A.    No.



           15      Q.    -- to check as to whether that was accurate?



           16      A.    No, I did not.  That's a slippery slope.



           17      Q.    Let's go to PowerPoint Page 40.



           18            And here you've included text on your



           19  PowerPoint Slide 40 which says "Pools along the river



           20  act as small sediment traps that partially fill during



           21  small discharges and are flushed during large



           22  discharges."



           23            Did I read that correctly?



           24      A.    Yes.



           25      Q.    So do I have this right?  The idea is these
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            1  pools fill with sediment during sort of lower flow



            2  circumstances, and that's going to cause them to



            3  sometimes get a little shallower; but as you get larger



            4  flow conditions, they'll deepen right back out as you



            5  flush out the sediment?



            6      A.    Yeah, that's describing a general process.



            7  The amount involved in this isn't great, but I guess it



            8  would be possible over a long period, in the absence of



            9  big floods, you could get a fill-in.  And you can see



           10  some of the fill-in in this photograph, yes.



           11      Q.    And it's the bigger floods that are going to



           12  cause that to get more thoroughly flushed out; is that



           13  right?



           14      A.    Generally speaking, it would flush them out.



           15      Q.    Let's turn to Page 67 of your report.  Sorry.



           16  Your report, Mr. Hjalmarson.



           17      A.    Oh, my report.  I'm sorry.



           18      Q.    The figure I want to look at I don't think is



           19  in your PowerPoint, or if it is, I haven't --



           20      A.    I'm sorry.  I'm getting groggy.



           21            Okay.



           22      Q.    And there's a figure there.  It says "Verde



           23  River near Paulden, AZ 09503700, Main channel at



           24  cableway, Geometry of 1/11/2005."



           25            Is that right?
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            1      A.    Yes.



            2                 MS. HERR-CARDILLO:  What page is that,



            3  Sean.



            4                 MR. HOOD:  67 of the report.



            5                 MS. HERR-CARDILLO:  Thanks.



            6                 MR. HOOD:  Yeah.



            7  BY MR. HOOD:



            8      Q.    And can you describe what you use this



            9  cross-section geometry for?



           10      A.    What I used to determine that, it would have



           11  been a measurement made at the cableway, would be the



           12  source of the geometry.



           13      Q.    And what you're doing, you use a handful of



           14  cross-sections as you evaluate and create a -- evaluate



           15  a relationship between depth and flow; is that right?



           16      A.    I use hydraulic methods to determine that.



           17      Q.    Okay.  And this is one of those



           18  cross-sections; is that true?



           19      A.    This is one, yes.



           20      Q.    And your horizontal axis here is Natural



           21  (Virgin) discharge, in cfs; is that right?



           22      A.    What, now?



           23      Q.    I'm talking about the horizontal axis.



           24      A.    Oh, okay.



           25      Q.    Natural (Virgin) discharge, in cfs.
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            1      A.    Yes, yes, okay.



            2      Q.    And it ranges -- on this chart it ranges from



            3  zero discharge to 150 cfs; is that right?



            4      A.    That's right.



            5      Q.    And then you have depth as your vertical



            6  axis?



            7      A.    Yes.



            8      Q.    On your PowerPoint, let's go to PowerPoint --



            9            Well, before we do that, do you know, did you



           10  go -- did you take a look at the records for



           11  January 11th, 2005, to see what kind of circumstance we



           12  had down at the Paulden gage on that date?



           13      A.    That would be the measurement made on that



           14  day.



           15      Q.    Do you know what the status of the river was



           16  on that day?  Was it low flow, was it high flow, was it



           17  raging?



           18      A.    I think that may have been high flow.



           19      Q.    Let's take a look at Page 45 of your



           20  PowerPoint, and you have a picture from that day.



           21            45, there you are.  The picture in the upper



           22  left, that's dated 1-11-2005; is that right?



           23      A.    Yes.



           24      Q.    Okay.  And it looks like it's a downstream



           25  view, and the river is running pretty high; is that
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            1  right?



            2      A.    That's right.



            3      Q.    Yeah.



            4            And you have a box there in blue that says



            5  "Verde River at USGS gage 09503700.  View looking



            6  downstream," and your Q is 6,000 cfs; is that right?



            7      A.    That's what they measured, yes.



            8      Q.    And it's fair to say, and I think you just



            9  agreed with me, 6,000 cfs on this river at that



           10  location, that's a significant flood event?



           11      A.    It's a flood, yes.



           12      Q.    And so the geometry that you used for this



           13  cross-section is derived from measurements taken during



           14  a high flow event, where you're going to have some of



           15  that flushing of whatever sediment had built up; is



           16  that right?



           17      A.    This isn't really that kind of pool here.



           18  It's a small pool.  But, no, it's not -- in general,



           19  it's not what I was referring to as the accumulation



           20  and removal of sediment.



           21      Q.    Is it your testimony here today,



           22  Mr. Hjalmarson, that this 6,000 cfs flood on



           23  January 11, 2005, would not have had the effect of



           24  flushing some of the sediment that was there the day



           25  before?
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            1      A.    It would flush sediment in the pools that I



            2  was referring to.  At this site I said that, you know,



            3  the cableway is, you know, in a small riffle-type area.



            4  It's not a waterfall area, and it's not a pool.  It's



            5  something in between.  It's a stable area.  That's why



            6  the cableway is located where it is.



            7      Q.    And this USGS Gage 09503700, that's commonly



            8  referred to as the Paulden gage; is that right?



            9      A.    That's true.



           10      Q.    Okay.  And is it your testimony,



           11  Mr. Hjalmarson, that the Paulden gage is located in a



           12  riffle?



           13      A.    No, the gage itself is at the upper end of a



           14  small pool, but it's primarily a channel control, but



           15  there is a pool effect there, and far downstream there



           16  is a riffle, but...



           17            But the answer is, no, it would not be in



           18  what I would consider a big pool.



           19      Q.    But it's in a pool?  Whether we want to call



           20  it big or small, it's a pool?



           21      A.    A minor pool.  It's a small one, yeah.



           22      Q.    And a 6,000 cfs flood through a small pool is



           23  going to have the effect of flushing sediment; isn't



           24  that true?



           25      A.    If -- yes, it -- generally speaking, going
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            1  back just in general about pools, if there were



            2  sediment in there, it would be -- probably be flushed.



            3            If it --



            4      Q.    And so -- I didn't want to cut you off if you



            5  were still going.



            6      A.    Let's see.  No, that's enough said.



            7      Q.    Okay.  And so that flushing would have the



            8  effect on that date of changing the geometry of that



            9  small pool; is that correct?



           10      A.    I just told you.  The measurement was made at



           11  a cableway, which is upstream of the pool.  The



           12  measurement has nothing -- doesn't have a frickin'



           13  thing to do with the pools.  It's at a cableway



           14  upstream of that gage.  The cableway is not in a pool.



           15      Q.    Where is the cableway?



           16      A.    Just upstream of the gage.



           17      Q.    Is it in a riffle?



           18      A.    It's what you see in the foreground here.



           19  The photograph could be taken right under the cableway.



           20      Q.    Okay.  My question is very simple,



           21  Mr. Hjalmarson.  We've been talking all week about this



           22  being a pool and riffle system.  I want to know, is



           23  that cableway in a pool --



           24      A.    No.



           25      Q.    -- or is it in a riffle?
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            1      A.    Well, now, wait a minute.  A pool-riffle



            2  river describes the general condition.  Now, there's



            3  something between pools and there's something between



            4  riffles.



            5      Q.    And what is that?



            6      A.    It's --



            7      Q.    What's your term for that?



            8      A.    It's a channel area where there's no pool and



            9  there's no riffle.  It's just a free-flowing area



           10  that's not as deep as a pool and not as shallow as a



           11  riffle.  That's one way to describe it.



           12      Q.    And is it your testimony that the 6,000 cfs



           13  flood would not have the effect of flushing sediment



           14  out of that quasi area that's neither a pool or a



           15  riffle, where the cableway is?



           16      A.    Again, I'm telling you that the pool in



           17  that -- at that gage is very small, and I know it



           18  doesn't have a history of sedimentation, but other



           19  pools do.  So the answer is --



           20      Q.    You're saying --



           21      A.    So the answer is, at this particular site,



           22  no, there's no evidence that that would be occurring



           23  here.



           24      Q.    You said forget the gage because the



           25  measurement's at the cableway.  So my question was
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            1  about the cableway.



            2      A.    As far as I can determine, based on how this



            3  site has behaved and my extensive familiarity with it,



            4  there would be very minor, if any, effect of that flood



            5  on the geometry of the channel under that cableway.



            6      Q.    You didn't go out of your way to identify



            7  cross-sections that were impacted by flood, did you?



            8      A.    Did I go out of my way to what, now?



            9      Q.    To identify cross-sections that you used for



           10  your analysis that were subject to flooding on the date



           11  where the measurement was taken that gives you the



           12  geometry of that cross-section?



           13      A.    There were two high flow measurements I used



           14  to determine the geometry.  One was at the Clarkdale



           15  gage, where there's a lot of rocks.  It was at the



           16  upstream cableway at the Clarkdale gage.  Again, that



           17  one's not in a riffle or a pool.  It's in -- that's an



           18  intermediate area, and it would be a similar situation



           19  as this.



           20      Q.    Let's take a look at --



           21                 CHAIRMAN NOBLE:  Mr. Hood.



           22                 MR. HOOD:  Yes.



           23                 CHAIRMAN NOBLE:  It's time for lunch.



           24                 MR. HOOD:  Oh.  Sounds good.



           25                 CHAIRMAN NOBLE:  Let's be back at 1:00.
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            1                 (A lunch recess was taken from



            2  11:32 a.m. to 12:51 p.m.)



            3                 CHAIRMAN NOBLE:  Okay, well, having said



            4  that, let the record show that the Commissioners are



            5  present and that Mr. Hood is about to reexamine Mr. Win



            6  Hjalmarson, unless Mr. Breedlove has something for the



            7  record.



            8                 MR. BREEDLOVE:  I was just wondering



            9  about Win's availability in February.



           10                 CHAIRMAN NOBLE:  Well, we'll work on



           11  that.



           12                 THE WITNESS:  Mr. Hood, if I may?



           13  BY MR. HOOD:



           14      Q.    Yes, Mr. Hjalmarson.



           15      A.    I've been having a little eyesight problem.



           16  I've been provided with some assistance.



           17            Could we revisit just one and possibly two



           18  points that you covered earlier?



           19      Q.    That would be fine with me, Mr. Hjalmarson.



           20  What reference are we going to?



           21      A.    I greatly appreciate that.  Thank you.



           22            The first one is Appendix D, Page 12, where



           23  you asked me about a piece of irrigated land.



           24            Are you with me on that?



           25      Q.    I am, Mr. Hjalmarson.
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            1      A.    Okay.  Down at the bottom of that page, this



            2  is a direct quote from the surveyor.  It says "Water



            3  can be found by wells in almost any part of the



            4  township."



            5            "About 700 acres of corn and beans,



            6  et cetera, are shown by the shaded areas."



            7            Now, back in those days, when they say water



            8  can be found, that is shallow water, commonly thought



            9  of as subflow.  And wells in those days consisted of



           10  just digging a shallow hole, putting a suction line in



           11  from a centrifugal pump.  Various power sources were



           12  available at this time in '71, I think it is, or '72,



           13  and they had been using steam.  They did use steam



           14  engines in those days.  But it could have been diesel,



           15  also.



           16            So what they're saying here is, is there's



           17  groundwater all over the place.  It's shallow.  If



           18  there's groundwater like that, it will eventually drain



           19  to the Verde River.



           20            So this might help explain all the



           21  questioning you had about all these various areas that



           22  were not, apparently, on a stream channel; but there



           23  was shallow groundwater available all through the area



           24  along streams, even the one called Dry Creek on the



           25  other township.
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            1            So I hope this helps explain why I did what I



            2  did.



            3      Q.    Let me back up a moment here, Mr. Hjalmarson.



            4  You said direct quote.  You said a few things.  I just



            5  want to make clear for the record, the direct quote was



            6  limited to the following:  Water can be found by wells



            7  in almost any part of the township, closed quote.



            8            The rest of the text about the 700 acres,



            9  that's yours; is that correct?



           10      A.    Yes, sir.  Yeah.



           11      Q.    Okay.  And do you have any information -- so



           12  you're talking about subflow.  Subflow of what



           13  watercourse, Mr. Hjalmarson?



           14      A.    Subflow could be any of the tributaries.



           15  What subflow would be -- I said it was like subflow,



           16  but what it would be is water that's at a small depth,



           17  like underflow on defined small drainages or large



           18  drainages.



           19            But, for example, the term Dry Creek, Dry



           20  Creek was an intermittent stream, as far as I could



           21  determine.  There were parts of the year where you



           22  might have to dig down 2 feet to get to water, but if



           23  you want to irrigate land, you can easily do it; and



           24  there's records of them doing exactly that, using these



           25  small pumps.
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            1      Q.    There's records of usage of wells above



            2  Paulden; there's also records of dryland farming above



            3  Paulden; isn't that right?



            4      A.    Yes.  And what these wells are, are small



            5  hand-dug holes that they call a well.  And you can go



            6  out in Big Chino Valley right now and see the remnants



            7  of holes along Big Chino Creek behind about a



            8  thousand-foot-wide dams where they did this very thing.



            9  They dug down to the groundwater and put big



           10  centrifugal pumps in them and irrigated a hundred --



           11  few hundred acres.



           12      Q.    Isn't it true, Mr. Hjalmarson, that -- well,



           13  let me back up a moment.



           14            I asked you a moment ago which stream this



           15  subflow is associated with.  Do you know the answer to



           16  that; or is it not a stream; it's just groundwater;



           17  it's a general aquifer?



           18      A.    Yeah, it would be -- no, it's not an aquifer.



           19  You don't want to look at it that way.  I'm dealing



           20  with a quaternary system, which are the system of



           21  streams, alluvial fans, springs, and so forth that are



           22  above the basin-fill aquifers; or if you're talking one



           23  valley, the Big Chino basin-fill aquifer.



           24            But it's an upper system that the USGS has



           25  totally ignored because it's been hard to define, and
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            1  you need to go to all the work I did to define it.



            2            And within that system there's a general



            3  drainage towards the Verde River, and it can be small



            4  streams, large streams, or whatever.  It can be



            5  underground or it can be surface.  And so that's what



            6  I'm describing here.  So -- okay.



            7                 DIRECTOR MEHNERT:  Let me move this a



            8  little.  We're getting some feedback.



            9                 THE WITNESS:  Is that clear?



           10  BY MR. HOOD:



           11      Q.    It is clear.



           12      A.    Okay.



           13      Q.    But, again, you've not been able to identify



           14  which of these cultivated acres are being cultivated



           15  using dryland irrigation versus groundwater versus



           16  irrigation from a watercourse; is that right?



           17      A.    Well, no, it's not right.



           18            When you talk about dryland irrigation up



           19  there, you're really talking about cienegas.  In other



           20  words, there is groundwater seeping up from underneath,



           21  under artesian pressure.  Del Rio Springs area is a



           22  classic example.



           23            Now, I went to some trouble to explain that I



           24  eliminated the cienega areas from my analysis.  Now,



           25  when you get into the other areas where you don't have
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            1  the inflowing groundwater from underneath in a



            2  cienega-like fashion, you can't dryland farm, per se,



            3  in there.  There's just not enough rainfall in the



            4  valley areas up there.



            5      Q.    Where is there not enough rainfall?



            6      A.    In those valleys.  There's not enough



            7  rainfall.



            8      Q.    Nowhere above Paulden is there enough



            9  rainfall for dryland farming without cienegas, is that



           10  your testimony?



           11      A.    I'm saying that in the valleys, where we're



           12  looking at, there's not enough rainfall.  In the



           13  mountainous areas you could get enough, possibly.  But



           14  we're talking 12 inches, 14 inches of rain a year and



           15  very sporadic, so...



           16            So, anyway, to me, it's clear, and I want to



           17  make sure it's clear to a nonhydrologist.



           18      Q.    Do you still have the "Resources of Arizona"



           19  exhibit we talked about earlier?  This is Freeport 11,



           20  which is within X037.



           21      A.    Mine doesn't have a Freeport 11 on it.



           22      Q.    Do you have this one still?  Yeah, that one.



           23      A.    I gotcha.



           24      Q.    I'm just going to go back to this portion



           25  here, where we're talking about "Outside of the Verde
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            1  the farming lands of Yavapai are confined to small



            2  valleys situated from four to six thousand feet above



            3  sea level.  Among the most important of these valleys



            4  are Williamson, Chino, People's, Agua Fria, Skull,



            5  Kirkland, and Walnut Grove.  Their soil is generally a



            6  rich mold, formed by the detritus from the surrounding



            7  hills.  There is no water for irrigation in most of



            8  them, and farmers depend entirely on rain for the



            9  raising of a crop."



           10            Is that what it says?



           11      A.    That's what it says, and I'll say that that's



           12  untrue.  The evidence that's been revealed by studying



           13  these land surveys and going through the historic



           14  accounts in the newspapers contradicts that.



           15      Q.    Did you have one other thing you wanted to



           16  revisit?



           17      A.    Yes.  This isn't quite as definitive, in my



           18  mind, but going back to the Pool report, this copy you



           19  gave me doesn't have a number on it, but --



           20      Q.    Let me identify it for the record here.  The



           21  Pool report, which is Pool and others, 2011, is



           22  Freeport 32, which is within X037.



           23      A.    So I promised that I would provide



           24  documentation of those numbers, but let me read you



           25  something in the abstract.
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            1      Q.    Where are you?



            2      A.    I'm in the lower third.



            3      Q.    What page?



            4      A.    Of the abstract.  So I'm about two-thirds of



            5  the way down on the line that starts with "Estimates."



            6      Q.    Give me a moment.



            7            So this is on -- this is Page 1; is that



            8  right?



            9      A.    Yes, right.  About two-thirds of the way down



           10  there's a line that starts with "Estimates."



           11      Q.    Got it.



           12      A.    Okay.  If you recall, I said something about



           13  gaging station records.  So this line reads "Estimates



           14  of predevelopment rates of groundwater discharge to



           15  streams, springs, and evapotranspiration by



           16  phreatophytes were derived from previous reports and on



           17  the basis of streamflow records at gages."



           18            Okay?  So that's the source of those numbers



           19  is you look at the streamflow gages.  Now, in this



           20  report they're in acre-feet.  But I will provide, as I



           21  promised.



           22            Thank you very much for allowing me to do



           23  that.



           24      Q.    You bet.  I appreciate the explanation.



           25            I think where we left off, we were talking
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            1  about cross-sections.  Does that seem about right?  Is



            2  that your recollection?



            3      A.    I honestly don't remember.



            4      Q.    Let's pretend I'm right, and I might not be,



            5  but that's my recollection.



            6            Let's go to Page 38 of your PowerPoint,



            7  Slide 38.



            8      A.    Okay.



            9      Q.    And we're talking about the Clarkdale gage



           10  here; is that right?



           11      A.    Yes, sir.



           12      Q.    And there's a cross-section, a cableway here?



           13      A.    That's right.



           14      Q.    And is this the other cross-section that you



           15  referenced more generally that was measured during a



           16  very high flood event?



           17      A.    That, I obtained the cross-section from a



           18  measurement of high flow.



           19      Q.    And we can get a sense for that by looking at



           20  the cross-section that you present in the lower



           21  right-hand corner of Slide 38, which shows that the



           22  USGS measurement on that date was at 16 feet in depth;



           23  is that right?



           24      A.    That's correct.



           25      Q.    And that is multiples of what the median
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            1  depth would be; is that correct?



            2      A.    Yes, it's considerably higher.



            3      Q.    Do you know what the discharge was on that



            4  particular day, Mr. Hjalmarson?



            5      A.    It was at least a couple of thousand.



            6      Q.    This is going to be Freeport 23, which is



            7  part of X037.  This is a figure that was prepared by



            8  Mr. Burtell, Plateau Resources, LLC.



            9            Do you see that indication in the lower left?



           10      A.    Yes.



           11      Q.    And you'll see that there's a graphic



           12  representation of Verde River discharge versus stream



           13  depth at the Clarkdale gage; is that right?



           14      A.    That's right.



           15      Q.    Okay.  And according to what Mr. Burtell has



           16  put here, he puts it at -- he says that the discharge



           17  on that day was at least 6,600 cfs.



           18            Do you see that?  It's in the box, "Maximum



           19  depths estimated by Hjalmarson."



           20      A.    Oh, okay.  That's fine.  Okay.



           21      Q.    And I'll just read it in.  Sorry.  I should



           22  have asked it a little more clearly.



           23            It says "Maximum depths estimated by



           24  Hjalmarson based on a September 20, 2004 USGS discharge



           25  measurement of at least 6,600 cfs."
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            1            Did I read that correctly?



            2      A.    That's right.



            3      Q.    And you don't have any information to suggest



            4  that that number is inaccurate, do you?



            5      A.    No, as long as it's -- you know, it's a



            6  flood.  That's kind of a small to medium flood.



            7      Q.    What's median discharge at Clarkdale?



            8      A.    Oh, it's a little over 100.



            9      Q.    100 cfs?



           10      A.    A little over, a little over that.



           11      Q.    We talked you used the -- you used what's



           12  called the Hyra method for purposes of your analysis in



           13  this case, like you've done for the Gila, the Santa



           14  Cruz, and the San Pedro, correct?



           15      A.    The Hyra?



           16      Q.    1978, the 1978 recreational standards?



           17      A.    Yes.



           18      Q.    By Hyra?



           19      A.    Yes.



           20      Q.    I think some of us have referred to it as the



           21  Hyra method over time.  Does that make sense?



           22      A.    Okay.  Yeah, okay, or federal method or Fish



           23  and Wildlife.



           24      Q.    And we -- this may be testing your memory.



           25  You and I had occasion to talk quite a bit about that
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            1  1978 recreational standard in connection with the



            2  San Pedro.  Do you recall that generally?



            3      A.    In 1978, you said?



            4      Q.    Well, we haven't been doing this that long.



            5  No, about a year and a half ago --



            6      A.    Okay.



            7      Q.    -- give or take, we were talking about the



            8  San Pedro River, and I got a chance to ask you a lot of



            9  questions about the Hyra recreational standard.



           10      A.    Okay.



           11      Q.    Do you remember that generally?



           12      A.    Okay.  Yes, I do.



           13      Q.    Okay.  And I'm not going to go replow all



           14  that ground.  Those transcripts are in this record.  I



           15  just want to provide a tie in the transcript here that



           16  that's the same method that you used here that you used



           17  on the San Pedro, correct?



           18      A.    Yes.



           19            Now are we back on what you handed me?



           20      Q.    No, you can set that to the side.  Sorry.



           21  You can put that down, Mr. Hjalmarson.



           22      A.    Can I ask you one question about it?



           23      Q.    You can, but you might have to wait for



           24  Mr. Burtell's turn up here.  I might not be able to



           25  answer it, but I'll sure try, if I can.
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            1      A.    Well, on the title it says Stream Depth.  On



            2  the abscissa it says Stream Depth.  What depth are we



            3  talking about?



            4      Q.    You know, my question didn't pertain to the



            5  graph as much as it simply recorded what the discharge



            6  was on that date.



            7      A.    Okay.  So you --



            8      Q.    That was my question for you, is did you have



            9  any information suggesting that that 6,600 was



           10  incorrect?  That was all.



           11      A.    That's the only reason for handing me this?



           12      Q.    That's correct, Mr. Hjalmarson.



           13      A.    Okay.



           14      Q.    So turning back to the 1978 modern



           15  recreational boating standards that you have used in



           16  these cases, do you have an understanding as to whether



           17  that standard is intended to be applied to average



           18  stream depth in the cross-section versus maximum?



           19      A.    It would be maximum.



           20      Q.    Do you have a sense, Mr. Hjalmarson, for



           21  whether this method is intended to be applied using a



           22  cross-section located in the shallowest part of a



           23  stream or in a more moderate depth portion of the



           24  stream or in a deeper pool?  Do you have any sense



           25  for --
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            1      A.    I certainly do.  Logically speaking, it would



            2  be where you intend to do your boating, and that's



            3  where you would apply your standard; and normally you



            4  do the boating -- well, in our case we're doing the



            5  boating in the low flow, or which is often the main



            6  channel.



            7      Q.    It's referred to as a single cross-section



            8  method; is that right?



            9      A.    It's a single cross-section method, but the



           10  nature of the box that shows the range of the --



           11                 (Interruption.)



           12                 DIRECTOR MEHNERT:  I don't know if



           13  that's his doing that.



           14                 THE WITNESS:  The nature of the box that



           15  encompasses a range of depth and of velocity --



           16                 DIRECTOR MEHNERT:  Pardon me.



           17                 (A brief recess was taken.)



           18                 THE WITNESS:  I thought I covered this



           19  earlier yesterday, but it has a rectangle there that



           20  has a range of values related to navigability, and it's



           21  kind of a tunnel.  You can look at that.  It's kind of



           22  a tunnel that covers a variation of depths, say, down



           23  the stream.  So it gives you this range you can use, so



           24  you can use it as a cross-section, but you can think of



           25  it in your mind as going down the river.
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            1  BY MR. HOOD:



            2      Q.    Let me approach it a little bit differently,



            3  Mr. Hjalmarson.  If you're using a single cross-section



            4  in an attempt to characterize the entire stream and



            5  what depth is sufficient for these recreational craft,



            6  doesn't it seem to follow that when you're selecting



            7  the single cross-section, you ought to choose a part of



            8  the stream that reflects the lowest depth for that



            9  stream across its length?



           10      A.    Well, you're looking at ordinary and natural,



           11  and in space, you know, ordinary you think of in time,



           12  normally, but you can think of --



           13      Q.    Put temporal away.  We're talking about



           14  spatial.



           15      A.    Okay.  You can think about space, and the



           16  ordinary condition on the Verde River, which is a



           17  pool-riffle stream, is pools.  About 95 percent of that



           18  river could be classed as a pool.  So that would be you



           19  could consider that ordinary, and that's where it's at



           20  least 3 foot deep.  It's a 3 foot minimum representing



           21  the whole river.



           22                 MR. HOOD:  Do we need to take a moment



           23  to try and fix this or keep going?



           24                 DIRECTOR MEHNERT:  Keep going.



           25                 MR. HOOD:  Okay.
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            1  BY MR. HOOD:



            2      Q.    Let me see if I get an answer to my question.



            3            If you're going to identify a single



            4  cross-section that's going to be representative for the



            5  stream --



            6      A.    I didn't do that.



            7      Q.    Okay.  It's a single cross-section method,



            8  and if you're going to pick a cross-section or a small



            9  handful of cross-sections that are supposed to be



           10  representative of the whole stream and you're looking



           11  at what is the minimum depth you need to float a modern



           12  recreational craft, aren't you -- shouldn't you be



           13  placing your cross-sections in the riffles, where it's



           14  the shallowest?



           15      A.    I show that at the end of my report.  I show



           16  the Hyra method, and then I show the range for the



           17  riffles, which gets down close to 2 feet, and then I



           18  show a range for the ordinary condition, which are the



           19  pools.



           20      Q.    That's not my question.  Your cross-sections



           21  are not in riffles, true?



           22      A.    My cross-sections are not in riffles?  I've



           23  already explained that there's a bias.  Most of them



           24  are in -- let's put it this way:  Most are in nonpool



           25  areas.  It's too deep to wade in many parts of that
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            1  river in pools.  I've explained this.  So most of the



            2  measurements are made in riffle-type areas or in that



            3  transition zone we talked about a little while ago.



            4  It's not a riffle; it's not a pool.  It's part of the



            5  river channel that's controlled by the channel



            6  roughness, as opposed to some kind of obstruction



            7  downstream which creates the pool.



            8      Q.    So now are you saying some of your



            9  cross-sections are in riffles?



           10            Because I thought we went over this, that



           11  they're not in riffles?



           12      A.    Not right in a riffle area.  I've heard



           13  people referring to like a riffle area, and you would



           14  have water, say, go through critical flow, and it comes



           15  out a critical and you get into where what I think of,



           16  as a hydraulic engineer, as a channel-controlling



           17  environment, which is not a pool and it's not a riffle.



           18  It's in between.  And it's that area where the current



           19  meter measurements are typical made by the USGS,



           20  because you can make very accurate measurements there.



           21      Q.    Riffles are shallower than these in-between



           22  areas, true?



           23      A.    No.  No, not necessarily.  But -- no.



           24  Riffles is where -- generally where it starts to go



           25  into critical, critical and supercritical flow, and
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            1  then it comes out.



            2      Q.    So the -- we'll maybe pull up some pictures



            3  for February.



            4            So when we look at where these cross-sections



            5  are derived, it's visually going to show that those



            6  areas are shallower than the riffles, is that your



            7  testimony, Mr. Hjalmarson?



            8      A.    No.  They're shallower than the average



            9  depth --



           10      Q.    That's not what I asked you.  That's not what



           11  I've been asking you.



           12      A.    No.



           13      Q.    You're not answering my questions.



           14      A.    The answer is no.



           15      Q.    Okay.  So riffles would be shallower than



           16  these in-between areas?



           17      A.    No, not necessarily.



           18      Q.    In most cases?



           19      A.    In some cases, possibly.



           20      Q.    I'm sure we'll hear more testimony about



           21  that, and we'll see what other people have to say.  It



           22  seems like a straightforward point.



           23            Now, here are a couple of documents related



           24  to the Hyra method.  It's Instream Flow Information



           25  Paper No. 1 and No. 6.  And these are -- Freeport 15 is
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            1  Paper No. 5, which is X037.  Instream Flow Information



            2  Paper No. 6 is Freeport 14, which is also part of X037.



            3            And turn for me, if you would, first let's



            4  start with Paper No. 6, Mr. Hjalmarson, which is



            5  Freeport 14.



            6      A.    Okay, mine doesn't have that identification



            7  on it, but that's okay.



            8      Q.    Are you at Paper No. 6?



            9      A.    Mine says 5.



           10      Q.    You got one that says 5 and you've got one



           11  that says 6.



           12      A.    Well, I don't have one that says 6.



           13            Okay, I've got one that says -- no, 5.



           14      Q.    Instream Flow Information Paper No. 6?



           15      A.    Oh, I'm sorry.  Okay.  The other one you had



           16  handwritten.  I was looking for the same thing.  I'm



           17  sorry.



           18      Q.    No, no problem.



           19            Let's turn to Page 3, please.



           20            Table 1 here, we've seen this table before in



           21  other PowerPoints you've presented to the Commission;



           22  is that right?



           23      A.    Okay, say that again?



           24      Q.    You see Table 1 on Page 3 of Instream Flow



           25  Information Paper No. 6?
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            1      A.    Yes.



            2      Q.    This table is a table that you presented in



            3  other presentations to the Commission on other streams;



            4  is that correct?



            5      A.    It could be.



            6      Q.    Okay.  And Table 1 is titled "Required stream



            7  width and depth for various recreation craft as



            8  determined by single cross section method."  Is that



            9  right?



           10      A.    Yes.



           11      Q.    Is that what it says?



           12            If you go up towards the top of the page,



           13  there's a heading that says "Single Cross Section



           14  Method."  Do you see that?



           15      A.    That's right.



           16      Q.    Let me read this.  Let me know if I get this



           17  right.  It says "This method requires that only a



           18  single cross sectional measurement be taken across a



           19  stream.  The product of such an approach is a



           20  determination of the lowest flow acceptable for



           21  recreation.  The approach is based on the assumption



           22  that a single cross section, properly located, can



           23  define a minimum flow requirement.  Such a cross



           24  section is located at an area displaying the least



           25  depth across the entire stream."
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            1            Did I read that correctly?



            2      A.    Yeah, that's right.



            3      Q.    Let's turn to the other paper, Freeport 15,



            4  which is Instream Flow Information Paper No. 5.  And,



            5  actually, I'm sorry, before we do that, staying on



            6  No. 6, if you turn to Page 4, there's a description in



            7  the first full paragraph about a computer program,



            8  IFG-1?  Do you see that?



            9      A.    Okay.



           10      Q.    Okay.  And this computer program has been



           11  developed to predict width and depth across the



           12  transect of any stage?  Do you see that?



           13      A.    Yes.



           14      Q.    Let's turn now to Information Paper No. 5,



           15  which is Freeport 15, which is within X037.



           16            And on Page 122, it says "Type 1 - Manning



           17  Equation Assuming Uniform Flow."



           18            Do you see that, about halfway down the page?



           19      A.    Yes.



           20      Q.    And then there's a reference to IFG-1, that



           21  same computer program that is referenced in Instream



           22  Flow Information Paper No. 6; is that right?



           23      A.    Yes.



           24      Q.    Okay, and it says the program outputs for



           25  IFG-1 include distance to channel edge, in feet; is
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            1  that right?



            2      A.    Yes.



            3      Q.    It includes channel width, in feet; is that



            4  right?



            5      A.    That's right.



            6      Q.    Cross sectional area, in feet squared,



            7  correct?



            8      A.    That's true.



            9      Q.    Wetted perimeter, in feet?



           10      A.    That's right.



           11      Q.    Surface width, in feet, if we turn the page



           12  onto 123?



           13      A.    Yes.



           14      Q.    No. 6 is hydraulic radius, in feet; is that



           15  right?



           16      A.    Okay.



           17      Q.    Let's skip one, because I want to save the



           18  best for last.



           19            No. 8 is discharge, in cfs; is that right?



           20      A.    Yes.



           21      Q.    And No. 9 is average velocity, in feet per



           22  second?



           23      A.    Yes.



           24      Q.    Okay.  No. 7 is average depth of the channel,



           25  in feet; isn't that right?
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            1            That's the output --



            2      A.    Yes.



            3      Q.    -- of this computer program?



            4      A.    That's right.



            5      Q.    But you used maximum depth of the



            6  cross-section?



            7      A.    I used maximum, yes.



            8      Q.    Let's turn back to your appendices.  Let's go



            9  to Appendix E?



           10      A.    D?



           11      Q.    E.



           12      A.    E.



           13      Q.    Page 2 of that appendix, once you get --



           14      A.    Okay.



           15      Q.    All right.  Page 2 of Appendix E from your



           16  submittals includes -- looks like there's a sign, "Site



           17  of Old Camp Hualapai."  Is that right?



           18      A.    Yes.



           19      Q.    Are you with me?



           20      A.    Yes.



           21      Q.    Okay.  And you see we're talking about Camp



           22  Hualapai?



           23      A.    Yes.



           24      Q.    Okay.  And it says, what you've written



           25  here -- are these your words, or is this an excerpt?
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            1      A.    It reads as if it's something I may have



            2  doctored a little bit.



            3      Q.    And is it from this Fewkes reference from



            4  1912, or what's the source reference?



            5      A.    Let's see.  Where are my quotations?



            6            "Natural condition."



            7            No, I'm usually pretty careful about



            8  quotations.  Those would be my own words.



            9      Q.    Okay.  So is this -- do you have a primary



           10  reference for this information about Camp Hualapai, or



           11  is this just information you have in your mind?



           12      A.    It's probably coming from Fewkes, though.



           13      Q.    Okay.  What it says, that first paragraph, it



           14  says "Camp Hualapai (1869 to 1873) - First known as



           15  Camp Toll Gate, this post was established in May, 1869,



           16  just southeast of Aztec Pass on William H. Hardy's toll



           17  road between Prescott and Hardyville (which eventually



           18  developed into Bullhead City).  In 1870, it was taken



           19  over by the military to protect the road from Indian



           20  attacks, but the troops abandoned the camp in 1873."



           21            Is that what it says?



           22      A.    That's right.



           23      Q.    So risks associated with travel in this



           24  region back in this time frame included the risk of



           25  attack on the road, just like it would have included
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            1  the risk of attack on the waterway; isn't that right?



            2      A.    Yes.



            3      Q.    Let's turn to Appendix G.



            4      A.    Let me make 100 percent sure I understood



            5  what I agreed to.



            6            What attacks did you say; Indian attacks?



            7      Q.    Yes.



            8      A.    Indian attacks?



            9      Q.    Yes.



           10      A.    Okay.



           11      Q.    Appendix G, please, Mr. Hjalmarson.  We'll



           12  start on Page 1 of that appendix.  The third paragraph



           13  says "The few historic accounts --"



           14            Are you with me on Page 1?



           15      A.    Okay.



           16      Q.    Third paragraph on Page 1 of Appendix G.



           17      A.    Okay.



           18      Q.    All right.  It says "The few historic



           19  accounts of navigating the Verde River occurred with



           20  human-impacted conditions where the base flow was



           21  significantly depleted.  Human impacts to the Verde



           22  started in the 1860s."



           23            Did I read that correctly?



           24      A.    Yes.



           25      Q.    What year did human impacts on the Verde
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            1  begin, as far as your understanding goes?



            2      A.    The closest I could come to is the land I



            3  owned in Camp Verde had an 1868 water right through the



            4  Woods Ditch.  There is an earlier -- there's an earlier



            5  canal there, I think in 1966 or so, roughly that,



            6  roughly.



            7      Q.    1866?



            8      A.    Excuse me.  I'm sorry.  I always do that.



            9  1866.



           10            Yeah, in the mid 18 -- 1865, '66, somewhere



           11  in that range, there is an earlier ditch.



           12      Q.    So the diversions in the stream started in,



           13  roughly, the mid 1860s?



           14      A.    Yes, that I'm aware of.



           15      Q.    We're still on Appendix G.  Let's turn to



           16  Page 54.



           17            And you have G3, Channel Geometry, at the top



           18  of that page.  Are you with me?



           19      A.    Yes.



           20      Q.    And G3a is Geomorphology of Verde River



           21  Channel; is that right?



           22      A.    That's right.



           23      Q.    And you state as follows; these are your



           24  words:



           25            "Because the subject of geomorphology of the
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            1  natural channel of the middle Verde River is ably



            2  treated by Phil Pearthree, Ph.D., the following is



            3  from:  Pearthree, P.A., 1996, Historical Geomorphology



            4  of the Verde River, Arizona Geological Survey Open-File



            5  Report 96-13, 29 pages."



            6            Is that right?



            7      A.    That's right.



            8      Q.    And so what follows on the next, at least,



            9  couple of -- it looks like a few pages, are an excerpt



           10  from Dr. Pearthree's discussion of the historical



           11  geomorphology of the Verde River; is that right?



           12      A.    Yes.  All of those are in quotation marks.



           13      Q.    Correct.



           14            Let's turn to Page 55.



           15            You've talked over the last couple days a



           16  little bit about the surveys conducted by Foster in



           17  1873 and 1877; is that right?



           18      A.    Yes, Foster and -- yes.



           19      Q.    I just want to read a little bit about what



           20  Dr. Pearthree had to say about Foster's work.  It says



           21  "Low-Flow Channels.  Cadastral surveys from the 1870's



           22  record evidence of a continuous low flow channel



           23  throughout Verde Valley that was very similar to the



           24  modern low-flow channel of the Verde River.  Surveys



           25  conducted by Foster in 1873 and 1877 documented a
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            1  through-going stream about .5 meters ([which is



            2  roughly] 1.5 feet) deep and 15 to 30 meters ([roughly]



            3  50 to 100 feet) wide with a sandy bottom."



            4            Is that what it says?



            5      A.    Yes.



            6      Q.    And then it goes on a little bit lower, about



            7  four or five lines, it says "The banks of the low-flow



            8  channel were estimated to be 3 feet (consistent with



            9  the depth estimate)."



           10            Is that right?



           11      A.    The 3 feet I see in there is the average



           12  depth of the river.



           13      Q.    Okay, it says -- let's pick up where I



           14  stopped reading.  It says "It is not clear from the



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



           16  well-defined flood channel."



           17      A.    Oh, okay.



           18      Q.    "The Verde River of the 1870's was described



           19  as 'a beautiful stream of clear, pure water with an



           20  average width of 100 links (66 feet) and an average



           21  depth of 3 feet.'"



           22            And there's a citation to Foster; is that



           23  right?



           24      A.    That's what I said I was reading, yes.



           25      Q.    Right.
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            1            And then it goes on to say "The banks of the



            2  low-flow channel were estimated to be 3 feet



            3  (consistent with the depth estimate)."



            4            Is that right?



            5      A.    Yes.



            6      Q.    Let's turn, we're going to shift to your



            7  PowerPoint.



            8      A.    You're going to my PowerPoint now?



            9      Q.    We are.



           10            Let's start on Page 8, if you would.  Sorry,



           11  I'm in your appendices.  We'll come back to this.



           12      A.    Now I'm a ping-pong ball.



           13      Q.    No, I apologize.  That's my error.  I'll come



           14  back to that one.



           15      A.    Which appendix?



           16      Q.    No, I'm sorry, that was your addendum.  I



           17  have your addendum and your PowerPoint in the same



           18  binder.  I thought I was going to your PowerPoint.  I



           19  went to your addendum.  I apologize.



           20      A.    You're getting as old as I am.



           21      Q.    Boy, we're all getting a little bit older



           22  this week.



           23      A.    Yeah.



           24      Q.    Thanks for bearing with us.



           25            Let's start on Page 32.
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            1      A.    Of the --



            2      Q.    Of the PowerPoint.  We'll stick with your



            3  PowerPoint right now.



            4      A.    Oh, okay.  Okay, Page 32.



            5      Q.    Yeah, 32 of the PowerPoint.



            6            Okay, we have a couple of pictures.  One it



            7  says is about 1900.  The other one is late 1800s.  Is



            8  it safe to say that if you had more specific date



            9  information or what season we were dealing with, you



           10  would have included that?



           11      A.    Yes.



           12            The lower one definitely looks like summer,



           13  because of the vegetation, and the other one looks like



           14  it could be too.  There's foliage out there.



           15      Q.    But we don't know if it's June or if it's



           16  August, right?



           17      A.    No, you don't.



           18      Q.    And that makes a pretty big difference in



           19  terms of average discharge or median discharge on the



           20  Verde, whether it's June or August; is that right?



           21      A.    That's right.



           22      Q.    Let's take a look at the next page, 33.  This



           23  is Slide 33 from the PowerPoint.



           24            We have some photos, and at least one of them



           25  is August 2014.  Are these all -- I guess you probably
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            1  don't know exactly when the picture was taken on the



            2  cover of the Paddle Guide; but are these other three



            3  pictures all from August of '14?



            4      A.    Only the one is the one I'm sure of.



            5      Q.    The other ones, we don't know what time of



            6  year it is?



            7      A.    No.



            8            Well, the Paddle Guide, that's generic.  Let



            9  me see.  Well, they're both summer, I think.



           10      Q.    Okay.  So at least as far as the one on the



           11  upper left corner, that was taken in August, which is



           12  during the monsoon season; is that right?



           13      A.    Yes.



           14      Q.    Let's turn to Page 38.



           15            Now, this is one of your cross-sections,



           16  again.  The maximum depths that you calculated, you



           17  calculated those using Manning's equation based on the



           18  cross-section and the relationship between depth and



           19  discharge; is that right?



           20      A.    The primary equation I used, when I knew I



           21  wasn't in a pool, was the Manning equation.  I also



           22  looked at velocity-area relation too.  I didn't use a



           23  single method on any of these.  I looked at it a couple



           24  of different ways.



           25      Q.    What's the other -- what's the velocity
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            1  method you just mentioned?



            2      A.    It's a velocity-area method, and you can --



            3  yeah, the velocity, you know, generally increases as



            4  area increases.  And I have a lot of experience with



            5  things like that, so I can look at that relation and



            6  tell if what I'm doing is reasonable.



            7            In a pool-riffle stream, you should be using



            8  more than one method, because you're going from a



            9  weir-type control to a channel-type control, which is



           10  the Manning equation.



           11      Q.    Is it in the materials that you've provided



           12  the Commission, the information that lets us know, for



           13  each set of depths that you estimated using an



           14  equation, whether you were using the velocity equation



           15  versus the Manning's equation?



           16      A.    No.  I just explained I used more than one.



           17  So I came into it several different ways, based on my



           18  experience, using hydraulic equations.



           19      Q.    But we don't know which hydraulic equation



           20  you used in each instance?



           21      A.    No, right at the moment I might have trouble



           22  remembering.



           23      Q.    Okay.  But at any rate, these maximum depths



           24  that you're presenting, they are the result of an



           25  equation that you're applying using cross-sections?
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            1      A.    They are the result of a hydraulic equation,



            2  and like I say, usually more than one.



            3      Q.    Why did you calculate maximum depths using



            4  equations, rather than going to the GS and getting



            5  their maximum depth information that's measured for the



            6  cross-section?



            7      A.    I think that's a good question.  I didn't go



            8  directly to their current meter measurements.  I did



            9  get like this high flow measurement, and then I ended



           10  up doing the computations as I just discussed.  One



           11  reason for that is the measured discharge that they



           12  might provide to me wouldn't be the Q90 or the Q50 or



           13  the discharge I'm interested in.  So I would end up



           14  having to do hydraulic equations anyway.



           15            So in this case I did exactly what you said.



           16  I went to the USGS, asked for a high flow measurement.



           17  They gave it to me.  They gave me that cross-section as



           18  they defined it, and I used it.



           19      Q.    But you didn't get the other depth



           20  information they have that's actual measured empirical



           21  data as to depths at that cross-section, did you?



           22      A.    No, because this is a cableway section, and



           23  they wouldn't be measuring low flows at that section.



           24  It would be measured someplace else.



           25      Q.    Whatever depth they are measuring at that
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            1  particular location, would having that data have helped



            2  you to calibrate your results?



            3      A.    It would have saved me a lot of work if it



            4  was available, and I would have asked for it if I knew



            5  it would be available.



            6      Q.    Do you know if it's available?



            7      A.    I know it's not.



            8      Q.    You know it's not available?



            9      A.    Not at this spot.



           10      Q.    What about the other cross-sections you used?



           11      A.    I did ask for their current meter



           12  measurements.



           13      Q.    Did they give them to you?



           14      A.    Yeah.  I've shown you my cross-sections



           15  supplied by the USGS.  So I had that information, yes.



           16            The best sections I had were the Forest



           17  Service ones, because they covered a wide range.  They



           18  surveyed the section and defined the low flow or the



           19  base flow conditions using a current meter, so it was



           20  an excellent set of information for this study.



           21      Q.    Is all of the data that you received from the



           22  USGS related to measurements of the cross-sections, is



           23  all of that data presented in the materials that we



           24  have?



           25      A.    I asked for available information.  I knew of
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            1  some information that they had collected.  They



            2  provided me with what they had, and they apologized for



            3  not being able to find some of it.



            4      Q.    That wasn't my question.  All the information



            5  that you have from the GS, do we have it all in all of



            6  these materials you've put together and presented to



            7  the Commission; do we have all of that information?



            8      A.    I don't recall doing any type of



            9  cherry-picking or so forth.  I believe everything is



           10  there that they provided me.



           11      Q.    Let's go to Slide 54 of your PowerPoint,



           12  please.



           13      A.    54?



           14      Q.    54.



           15            Thank you.  That's it.



           16      A.    54?



           17      Q.    Yes.



           18            What's the name of this gage?



           19      A.    That's Granite Creek.  You know, I think it's



           20  called Granite Creek near Prescott, I believe, but



           21  anyway, it's Granite Creek.  There's only one USGS gage



           22  on Granite Creek up there.



           23      Q.    So that is depicting a USGS gage?



           24      A.    Yeah.  That's a USGS gage right there.



           25      Q.    Okay.  And do you know -- can you try and
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            1  orient us a little bit?  So we're on Granite Creek.



            2  Are we looking downstream on Granite Creek?



            3      A.    Yeah, you know, I can't tell from the water



            4  if it's up or down.  I would have guessed upstream.



            5      Q.    Yeah, you're probably right, as I look at it



            6  more closely.



            7      A.    I know the highway is on the gage side and,



            8  therefore, I would be going -- that would be looking



            9  upstream, yes.



           10      Q.    Okay, so the highway ought to be on the right



           11  side of this photograph?



           12      A.    Yeah.  You know, you put the gage on the side



           13  where the road is, if you can.



           14      Q.    Makes some sense.



           15            Do you know what time of year this photograph



           16  was taken?



           17      A.    I don't think it's summer.  Do you?



           18            No, it's not summer.  So let's leave it at



           19  that.



           20      Q.    So other than saying it's not summer, you



           21  don't know what time of year it is?



           22      A.    No, I don't.



           23      Q.    Let's turn to Slide 56, please.



           24            Okay.  And here's that 8,095 acres we talked



           25  about of the area above Paulden; is that right?
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            1      A.    That's right.



            2      Q.    And the notes I took yesterday when you were



            3  giving your direct presentation was that for Big Chino



            4  Creek, that we didn't have surveys and so you had to go



            5  about quantifying those cultivated acres differently



            6  than the other areas; is that a fair summary?



            7      A.    Yes.  The development up there occurred after



            8  the surveys were made.  I vaguely recall a little



            9  information on the surveys.  I'll just add one little



           10  point of interest that some of the old-timers might



           11  appreciate.



           12            Way at the upper end there of the Big Chino,



           13  but downstream from Seligman, back in one of the early



           14  surveys, 1870s or so, they found a 90-foot deep well on



           15  Mr. Sullivan's property.  I don't know if there was



           16  water in it.  There was no -- you know, nothing.  But



           17  if you're a hydrologist or groundwater person, you



           18  would appreciate what I just said, because nobody knew



           19  that.



           20      Q.    Okay.  Back to Big Chino Creek.  So how many



           21  acres, how many cultivated acres, out of that 8,095 did



           22  you attribute to the Big Chino Creek area, where we



           23  didn't have the survey information?



           24      A.    Wait.  Say that -- I'm sorry.  Say it again.



           25      Q.    Yep, be happy to.





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1196





            1            Okay.  Focusing on Big Chino Creek, how many



            2  acres out of this 8,095 cultivated acres did you



            3  attribute to the Big Chino Creek area?



            4      A.    Just off the top of my head, about 800 or so,



            5  I think it was.



            6      Q.    And if we want to get a little more specific



            7  and maybe a little bit of backup for that, where do we



            8  go in your materials?



            9      A.    You go to the series of NRCS photographs



           10  taken in 1940.



           11      Q.    So did you estimate the number of cultivated



           12  lands in the Big Chino area based on those aerial



           13  photographs?



           14      A.    That ended up being my primary source.



           15      Q.    Is there anything in your information where



           16  those acres are tabulated or discussed separate from



           17  these other acres?



           18      A.    No.  I have notes on them.  The reason I



           19  haven't provided them is I used various methods of



           20  doing that, and, oh, I think about 15 different areas,



           21  and then I ended up subtracting areas where I knew



           22  there were cienegas.



           23      Q.    What other methods did you use other than the



           24  aerial photography method for Big Chino?



           25      A.    I used the survey maps, the federal surveys,
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            1  as much as I could.



            2      Q.    But those were of limited value because you



            3  say most of the development in that area occurred after



            4  the surveys, right?



            5      A.    Right, right.  So I'm saying the surveys were



            6  of limited value, but I used whatever was on them.



            7      Q.    Okay.  So you used whatever limited



            8  information was on the surveys; you used the aerial



            9  photographs from the 1940s.  What other information did



           10  you use or what other methods did you use for Big



           11  Chino?



           12      A.    I did rely some on historic accounts in the



           13  newspapers.  I was aware there's an account of a guy



           14  putting a centrifugal pump in there in one of these



           15  shallow wells I was telling you about.  There's



           16  evidence of that, and I knew right where it was.



           17      Q.    So how many acres did you attribute to that



           18  centrifugal pump?



           19      A.    That was a portable one.



           20      Q.    How many acres did you attribute to it?



           21      A.    To that pump, I didn't, because it was on



           22  wheels, so he wheeled it around wherever he needed



           23  water.  And I've seen that.  I saw that pump.



           24  Unfortunately, I didn't photograph it.  I saw it in



           25  1964, or I thought I was looking at that.  It was a
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            1  very old system.  In engineering school I did a



            2  research paper on centrifugal pumps, so I was very



            3  interested in it.



            4            What I looked at was -- I've been very



            5  interested in the Big Chino for many years.  I've been



            6  up there quite a bit with the USGS and on my own.  For



            7  example, when I first started working up there, the



            8  USGS was saying 20,000 acre-feet a year was being



            9  pumped.  And I looked it over and realized there wasn't



           10  that much.  But 20,000, and that was going back before



           11  I was there for several years.  That's a lot more than



           12  what I show here.



           13            And so I looked things over, and I went and I



           14  ended up getting it correct.  I don't want to make a



           15  long story about exactly how I did that, but I ended



           16  up -- it resulted in a significantly lower annual, you



           17  know, consumption amount based on my research.  So I



           18  inherited something that wasn't quite right.



           19      Q.    So how many of your roughly 800 acres from



           20  Big Chino did you derive from the aerial photographs?



           21      A.    The areas themselves?



           22      Q.    From the aerial photographs that you



           23  reviewed.



           24      A.    Yeah, I basically did all of my



           25  identification on the aerial photographs, but I used
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            1  other sources to confirm what I was doing.  And, like I



            2  said, I was using Photoshop, and I would dice it up on



            3  my screen, and then I had a cropping that I would, you



            4  know, kind of like, you know, identify the area, and



            5  then I ended up limiting the areas.



            6      Q.    Did you do anything to account for the areas



            7  being cultivated in the Big Chino area, according to



            8  those aerial photographs, that were dryland farmed



            9  instead of irrigated?



           10      A.    No, what I -- no.  That's a good question.



           11  Those dryland farms there, they were there.  They were



           12  cienegas, and like I've said several times, I did my



           13  darnedest not to include cienegas in this.



           14            What I found is, to be a little more



           15  specific, is you could see old canals coming from like



           16  Walnut Creek.  It was real clear, that you can see



           17  these diversion channels coming into the fields.  Well,



           18  those haven't been used for years.  You go out there in



           19  the ground and see that it's been 10s, 50 years or more



           20  that they haven't been used.



           21      Q.    Isn't it possible that some of the acreage



           22  you observed on the 1940s aerial photographs came into



           23  cultivation midway during your period of record on your



           24  stream gages?



           25      A.    Is it possible they -- please say that again.
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            1  I want to make sure.



            2      Q.    Your period of record on your stream gage,



            3  your period of record for the GS stream gage that you



            4  use, runs from early in the 1900s up through what date?



            5      A.    You mean at the mouth of the Verde, the total



            6  record at below Bartlett Dam, is that the record you're



            7  talking about?



            8      Q.    Wherever along the river you were relying on



            9  USGS gage data to form your baseline for streamflow



           10  that then you added back in for these cultivated areas,



           11  what was the period of record of those data sets?



           12      A.    They varied.



           13      Q.    What -- and so --



           14      A.    At the mouth of the river it was, what, 1898



           15  to 19 -- I did the analysis about 1912 -- or excuse me,



           16  2012.  That would be one period.



           17            At the Paulden gage, I think, what is it,



           18  from '64 or '5 on to the present.



           19            The Clarkdale gage, there's two periods; one



           20  in roughly 1915, '14, '15, '16, and then we put that in



           21  in the '60s on to the present.



           22      Q.    So it's possible that some of the cultivation



           23  that you observed on the 1940s aerial photographs of



           24  the Big Chino area did not come into cultivation until



           25  partway through those periods of record, true?
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            1      A.    I was very careful that what I was looking at



            2  were the very old cultivated areas.



            3      Q.    You're doing this off of 1940s aerial



            4  photographs, right?



            5      A.    You bet.  You can see it, and I can take you



            6  out there and show you this stuff.



            7      Q.    You can tell what's been cultivated for



            8  60 years versus for 10 years?



            9      A.    Using the diversions there, canals that come



           10  from the channels, that you know haven't had perennial



           11  for a long time, that kind of thing.



           12      Q.    How many acres did you subtract away from



           13  what you observed on Big Chino because you said, you



           14  know what, this is more recent, I don't want to count



           15  this; how many acres?



           16      A.    I didn't even consider that.  So where I had



           17  to be really careful was the cienegas.



           18      Q.    Let's turn to Page 60, Slide 60 of your



           19  PowerPoint.



           20            Okay.  This is Method 3, and I think you



           21  playfully referred to this as SWAG yesterday?



           22      A.    Yeah, it's a SWAG.  I was trying to milk



           23  anything out of this I could.



           24      Q.    And I think the transcript will reflect what



           25  that acronym is for, but what I wrote down yesterday is
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            1  you said you have a low level of confidence in this



            2  method and that you're not going to stand behind this.



            3  You're really relying on the other two methods?



            4      A.    It's kind of in the ballpark.  You know, it



            5  shows that, all right, it's roughly, you know, it's --



            6  all the computations didn't show 10 cfs or they didn't



            7  show 5,000.  You know, they bounce around where we're



            8  talking about.



            9      Q.    If you didn't have Methods 1 and 2, would you



           10  be testifying before this Commission that you were



           11  confident in the results of your Method 3 to a



           12  reasonable degree of scientific certainty?



           13      A.    I might have considered Method -- that's



           14  pretty hypothetical, but I might have considered



           15  Method 3 accompanied by the width measurements, a



           16  comparison of the survey -- the GLO survey widths along



           17  the upper reach versus the present widths, because



           18  those strongly indicate that the historic virgin flow



           19  was more.



           20      Q.    Let me get an answer to my question.



           21            Method 3, not changing it, not adding on to



           22  it, if all you have is this standing alone --



           23      A.    Oh, alone?



           24      Q.    Hold on.



           25            You just have this.  You don't have Method 1.
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            1  You don't have Method 2.  This is all you've done.  You



            2  haven't done a different version of Method 3.  You've



            3  done this Method 3.  Would you sit --



            4      A.    And I don't have --



            5      Q.    Hold on.  Hold on.



            6            Would you sit in front of the Commission and



            7  say that you have a high degree of scientific certainty



            8  that the results of this method are accurate, in a



            9  vacuum, just this method?



           10      A.    I think on a SWAG you might put an error band



           11  of maybe 25, 50 percent.  How does that answer --



           12      Q.    Where do you get the 25 to 50 percent on a



           13  scientific wild-ass guess?  Where do you come up with



           14  that band?



           15      A.    My experience.



           16                 COMMISSIONER NOBLE:  Whoa, whoa, whoa.



           17                 THE WITNESS:  My experience alone, which



           18  is 54 years of this stuff.



           19  BY MR. HOOD:



           20      Q.    Let's go to Slide 70.



           21            Did I get that acronym wrong?  Isn't that the



           22  acronym you used yesterday, Mr. Hjalmarson, SWAG?



           23      A.    Pardon?



           24      Q.    What is SWAG?



           25      A.    It's a scientific wild-ass guess.
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            1      Q.    Okay.  Let's go to -- I just wanted to make



            2  sure I hadn't misheard.



            3            Let's go to Slide 70.



            4            Okay, you described yesterday that these



            5  lines are smoothed in places, that you're not concerned



            6  with details.  Keep it simple, stupid, was your other



            7  acronym, KISS.



            8            And my question for you, Mr. Hjalmarson, is



            9  there a version of this graph that we can look at



           10  anywhere that is not smoothed; it's just the numbers,



           11  not smoothed?



           12      A.    I created it smoothed.



           13      Q.    Okay.  So the answer is there's not a version



           14  of this graph that doesn't have that smoothing



           15  involved?



           16      A.    I don't remember doing one.  I think this is



           17  what I came up with.  Now, I might have been getting



           18  tired that day.



           19      Q.    Let's go to Slide 75.



           20            Okay.  This is from a USFS Report, Percent of



           21  study reach with indicated type of channel.  Do you see



           22  that?



           23      A.    Yes.



           24      Q.    And that the dominant characteristic channel



           25  is C; is that right?
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            1      A.    61 percent, yes.



            2      Q.    Yeah.  And so one of the differences between



            3  C and some of these other channel types, maybe take F,



            4  for example, is that this channel includes sandbars and



            5  gravel bars as part of its characteristic; is that



            6  right?



            7      A.    It shows that in the diagram.  You've got a



            8  good eye.  Berms and bars.



            9      Q.    Let's go to Slide 77.



           10            Okay.  And you're -- I understand your



           11  approach.  You used Hyra.  You're talking about



           12  recreational watercraft like a kayak or a canoe, and so



           13  we may not have any trouble here.



           14            You would probably agree with me,



           15  Mr. Hjalmarson, that anything more significant than a



           16  canoe or kayak is going to have a very, very difficult



           17  time getting through this location; is that right?



           18      A.    Well, you might get that impression, because



           19  it's an oblique photograph at ground level, and it's



           20  not three-dimensional.  So it's real hard to determine.



           21            But at the very minimum, it looks like you



           22  would have to be a little careful going through there.



           23  But I'm not -- I can't tell from that photo.  There's



           24  no scale on it, and I can't really tell the spacing



           25  along the channel between those rocks.
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            1            But, like I say, it's there and I'm showing



            2  it because there are things like that up there.  So I'm



            3  not hiding anything.



            4      Q.    Let's go to Slide 106, please.



            5            The second bullet says "These techniques use



            6  published information of the USBR, USGS, USFS, Salt



            7  River Project, local historic newspapers and Federal



            8  Land Surveys?"



            9            Did I read that correctly?



           10      A.    Yes.



           11      Q.    And I recall yesterday you having made a



           12  clarification that all of the reports are published.



           13  Some of the underlying information is not published.



           14  Do you remember that clarification?



           15      A.    Some of the under --



           16      Q.    Some of the information supporting the



           17  document, some of the information isn't actually



           18  published.  Do you remember that?  You've gotten



           19  information from various sources that may not be



           20  published, per se?



           21      A.    Oh, well, like the current meter



           22  measurements, you know, those aren't published.  Maybe



           23  the discharge for them is, but the measurement itself,



           24  all that kind of information, no, that's not published.



           25      Q.    And you've gone back to get some of that
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            1  other information, and I'm not playing gotcha.  My



            2  understanding of what you were saying yesterday is you



            3  wanted to clarify; some of this information I relied



            4  upon isn't really published, but the --



            5      A.    Yeah.  Like I called Dan Neary at the Forest



            6  Service and said, hey, you know, can you provide me



            7  with this stuff, and --



            8      Q.    Is all of the information that you relied



            9  upon in your materials, or is there somewhere sitting



           10  on a shelf in your office in your home some of this



           11  other information that's not here?



           12      A.    Well, I can think right offhand the Forest



           13  Service information, I have a computer file on that,



           14  the file they sent me that I never touched.  I just



           15  copied it and then used it.  So I have the original



           16  file they sent me, as an example.



           17      Q.    And that's not -- we don't have that in your



           18  materials; is that correct?



           19      A.    That's correct.



           20      Q.    Anything else come to mind that you've got in



           21  your file for working on this project that is not



           22  included in your appendices or your addenda or your



           23  reports or your PowerPoint or the supplemental handouts



           24  yesterday?



           25      A.    Well, I have the file that the USGS sent me.
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            1  I have the file the Sierra Club sent me.  Those are in



            2  my computer, I believe.



            3      Q.    Let's go to Slide 109, please.



            4            And this relates to a survey March 1 through



            5  20, 1911; is that right?



            6      A.    Yes.



            7      Q.    Do you know, did you do any digging to see



            8  what kind of discharges we had in the month of March in



            9  1911?



           10      A.    I'm pretty sure I looked at it.  I think it



           11  was at or near base flow.  I don't recall anything real



           12  big.



           13      Q.    At or near base flow would be how many cfs?



           14      A.    Well, it could up to a few hundred; a couple,



           15  300.



           16      Q.    And you're --



           17      A.    There might be a little direct runoff in



           18  this.  I noted there that there was split flow, and



           19  that does suggest it might be up a little bit.



           20      Q.    And let's -- and you pull this out, this



           21  particular set of field notes, to highlight the depths



           22  that were noted; is that right?



           23      A.    That's right.  Along that entire township or



           24  that half of the township, which includes the river,



           25  those are the four depths that the surveyor measured.
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            1      Q.    Okay.  This is Freeport 33, which is X045,



            2  and here we have a Department of the Interior



            3  publication, Geological Survey Water-Supply Paper 1313,



            4  and it's a compilation of records of surface waters of



            5  the United States through September 1950.



            6            Do you see that, Mr. Hjalmarson?



            7      A.    Yeah.



            8      Q.    And if we turn to Page 693 of that excerpt,



            9  which, again, is Freeport 33, we've got a chart of



           10  monthly mean discharge; is that right?



           11      A.    That's right.



           12      Q.    And for March of 1911, the mean discharge was



           13  2,372 cfs; is that right?



           14      A.    That's true.



           15      Q.    And we've heard some information about work



           16  that was done in February of 1911 over the course of



           17  the week.  Can you tell us what the monthly mean



           18  discharge for February of 1911 was?



           19      A.    What is it, 2,514?



           20      Q.    Yep, that's it.  Thank you.



           21            Let's go to Slide 115.



           22      A.    Now, wait a minute.  Hold on just a second.



           23  You're implying that the monthly discharge tells what's



           24  going on during that survey?



           25      Q.    Mr. Hjalmarson, you answered my question.
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            1  We're moving on.  If you want to do something, you can



            2  do it on redirect, if you want to come back in



            3  February.  We're not -- I've got limited time left with



            4  you, sir.  We're going to move on to Slide 115.



            5                 CHAIRMAN NOBLE:  We're all going to



            6  stand up and take a breath.



            7                 THE WITNESS:  Okay.



            8                 (A brief recess was taken.)



            9                 CHAIRMAN NOBLE:  Mr. Hood.



           10  BY MR. HOOD:



           11      Q.    Thank you, Mr. Chairman.



           12            Mr. Hjalmarson, we're on Slide 115 of your



           13  PowerPoint, and this is titled John Day River in



           14  Oregon - Flow duration curves; is that right?



           15      A.    Yes.



           16      Q.    Comparison with natural flow of Verde and



           17  Gila Rivers, correct?



           18      A.    That's right.



           19      Q.    Okay.  The red line and the green line are



           20  your reconstructed flows for the lower Verde and middle



           21  Verde respectively; is that correct?



           22      A.    Yes.



           23      Q.    The dots there that you have for the lower



           24  Gila River, those are for your reconstructed flows of



           25  the Gila River; is that right?
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            1      A.    Yeah.  As I said earlier, those are from the



            2  study I did approximately 12, 15 years ago.



            3      Q.    I think your testimony on that point was back



            4  in the '05 time frame, does that sound right?



            5      A.    Yeah, way back.



            6      Q.    Yep.



            7            Then we have two black lines.  And are these



            8  based on gage data, or did you make some effort to



            9  reconstruct these flows back to ordinary and natural



           10  condition?



           11      A.    Those are gaged.  On this river they assume



           12  that the current river, current flows, were essentially



           13  the same as the historic.



           14      Q.    Who assumed that?



           15      A.    In this, as far as I understand the John Day



           16  study for ANSAC -- not ANSAC, but for the navigability,



           17  they assumed there was no significant impact by man.



           18            Now, to answer your question directly, I



           19  simply took all the gage data available, loaded it into



           20  my computer, and believe me, there was like 50,000



           21  daily flows, and I ranked it and sorted it and plotted



           22  it.  You're looking at it.



           23      Q.    Okay.  So I think I follow.  I just want to



           24  make sure.  I'm going to try and say this in a way



           25  that's a yes or no.  I just want to make sure I
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            1  understand.



            2            The John Day information here, let's assume



            3  there was some diversion somewhere affecting that



            4  stream.  You've not attempted to reconstruct those



            5  flows using Manning's, using a cross-section analysis,



            6  using Method 1, 2, or 3.  This is just raw data,



            7  whether it was diverted, depleted or not, correct?



            8      A.    This is data from the United States



            9  Geological Survey at two gages on the John Day River,



           10  and I did just what I said previously to that data.  It



           11  came from U.S. Geological Survey web site for two of



           12  the main gages on that river, and there it is.



           13      Q.    And if there were any depletions, you've not



           14  accounted for that here; is that correct?



           15      A.    I didn't do a thing with it.  I sorted it and



           16  plotted it, and you're looking at it.



           17      Q.    Let's go, I want to page through your



           18  addendum now, Mr. Hjalmarson.  I'm not going to bounce



           19  back to your PowerPoint.  So can we make a switch on



           20  the screen to your addendum so that people can follow



           21  along?



           22      A.    Addendum.  Let's see.  Oh, gosh, I hope I



           23  have it in here.



           24            Let's see, how do I show the whole thing



           25  there?
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            1      Q.    It's going to be one of those buttons.



            2                 MR. HOOD:  Is there a PowerPoint whiz



            3  who can tell us which one of these --



            4                 MS. HERR-CARDILLO:  It's not a



            5  PowerPoint.  It's a PDF, I'm pretty sure.  Isn't that a



            6  PDF you have open?



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



            8                 MR. HOOD:  Thank you, Joy.



            9  BY MR. HOOD:



           10      Q.    And before we jump into your addendum, I'm



           11  going to hand you Northwest Steelheaders Association



           12  versus Simantel.  This is [113] P.3d 383, Oregon



           13  Appeals Court, 2005.  And I've got a highlighted



           14  portion here on Page 391 of that opinion.



           15            Can you just, Mr. Hjalmarson, please read the



           16  highlighted sentence?  Out loud, please.



           17      A.    "We note, at the outset, that the hydrologic



           18  data indicates that, in 1859, the river's summer flow



           19  was nearly twice that it is today."



           20      Q.    Thank you.



           21            Okay.  Let's go to Page 8, please.



           22            I'm sorry, Page 11 of the addendum,



           23  Mr. Hjalmarson.



           24            And here we've got in your red box, it's



           25  February 18 to March 9, 1911, Surveyor Farmer; is that
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            1  right?



            2      A.    Yes.



            3      Q.    And you have a series of average depths in



            4  feet?



            5      A.    Yes.



            6      Q.    And if you would look back at Freeport 33,



            7  please, which is the Compilation of Records of Surface



            8  Waters of the United States through September 1950,



            9  which, again, is X045 in evidence, I know I asked you



           10  about February.  I just want to confirm that March was



           11  also running pretty high in terms of mean discharge for



           12  that month.



           13      A.    You have to -- when you look at this, you



           14  have to read the general description on the left.  It



           15  accompanies.



           16      Q.    Here.



           17      A.    I'm aware of that.



           18      Q.    But that's what I'm asking you to read,



           19  Mr. Hjalmarson.



           20      A.    Okay, I --



           21      Q.    My question is, can you please go to the



           22  column for March.  Go to the row for 1911.



           23            You can come back with all the explanation



           24  you want in February.



           25            March 1911, the monthly mean discharge is
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            1  2,372; is that right?



            2      A.    That's right.



            3      Q.    The monthly mean discharge for February of



            4  that year was 2,514; is that right?



            5      A.    We've covered that.  Yes.



            6      Q.    And the January monthly mean discharge for



            7  that same year was 2,904; is that correct?  Is that



            8  what it says?



            9      A.    That's right.



           10      Q.    Let's go to Page 37.



           11            Okay, we have a chart here related to channel



           12  slope and bankfull discharge, in cfs; is that right?



           13      A.    Yes.



           14      Q.    And were you here yesterday when I had one



           15  follow-up for Mr. Fuller about the bankfull concept?



           16      A.    Yes.



           17      Q.    Did you hear his response to my question



           18  about how that relates to the ordinary high water mark?



           19      A.    Yes.



           20      Q.    Why don't you give us your understanding or



           21  description of what bankfull is as it relates to the



           22  bank of the normal channel, normal high water mark,



           23  however you define the bankfull condition?



           24      A.    Well, I commonly think of it as, oh, an area



           25  occupied by the 1 1/2 to maybe 3-year flow.  It's
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            1  related to -- I think of it on the Verde as related to



            2  a base flow, a discharge that's related to the forming



            3  of the low flow channel, because it's a discharge that



            4  represents many, many days of flow.



            5      Q.    Bankfull, just the term, conjures an image



            6  that some bank is being -- you're reaching the level of



            7  some bank.  Is that accurate?



            8      A.    Right, and -- yes.



            9      Q.    Is it the bank of the low flow channel; is it



           10  the normal -- or is it the ordinary high water mark; or



           11  is it some other demarcation?



           12      A.    It's below the ordinary high water mark.



           13      Q.    So is it the bank of the ordinary -- the low



           14  flow channel?



           15      A.    It would be of the low flow channel, yes.



           16      Q.    And so whatever bankfull requires, let's set



           17  that aside.  Let me just make sure I understand your



           18  chart.



           19            If the discharge required to reach this



           20  bankfull condition is somewhere in the neighborhood of



           21  two to 5,000 cfs, that would push it into the braided



           22  category; am I reading this correctly?



           23      A.    Yes.



           24            If you note, I have an oval there that covers



           25  a range.
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            1      Q.    Let's go to Page 62.  We're still in your



            2  addendum.



            3            And here, Mr. Hjalmarson, can you describe



            4  for us what this aerial photograph depicts?



            5      A.    This is the Verde River near the mouth of



            6  West Clear Creek.



            7      Q.    And this photograph seems to depict quite



            8  nicely that C channel, which is the 61 percent



            9  predominant channel form that we discussed on Page 75



           10  of your PowerPoint, that shows a number of sandbars



           11  throughout its course; is that right?



           12      A.    There appears to be some sandbars there.



           13            Let me qualify that.  That picture we saw



           14  that the Forest Service produced, that's on the upper



           15  Verde, to be specific.  But, yes, it does depict it



           16  down here.  But I don't want to have you think that



           17  maybe 61 percent of this river down here is like that,



           18  like this.



           19      Q.    But you agree, and it's in your PowerPoint,



           20  that 61 percent of the river is that C classification



           21  of channel type, right?



           22      A.    Above the Clarkdale gage, where they studied



           23  it.



           24      Q.    You said earlier today something about



           25  information you presented at the Santa Cruz hearing, or
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            1  at least that's the way I heard it.  And I just wanted



            2  to clarify, were you perhaps talking about the



            3  testimony you provided concerning the San Pedro River?



            4      A.    I don't remember what you're referring to.



            5      Q.    Well, you talked about the general nature of



            6  your methods and using Manning's and cross-sections and



            7  calculating maximum depth and using Hyra.  I'm



            8  paraphrasing, obviously, Mr. Hjalmarson.  But you said



            9  this is similar to what I've described at the hearing



           10  at the Santa Cruz.  And I just wanted to confirm, you



           11  weren't --



           12            First of all, that's a fair summary of the



           13  work you've done for a number of streams involved in



           14  these proceedings, right?



           15      A.    That's true.  I used it on the Gila, also.



           16      Q.    Right, the Gila, the San Pedro, the Santa



           17  Cruz.  We're here on the Verde.  Correct?



           18      A.    That's true.



           19      Q.    Okay.  I just wanted to clear up for the



           20  record, you testified concerning the San Pedro.  I



           21  don't think you testified on the Santa Cruz.  Is that



           22  right?



           23      A.    That's true.



           24      Q.    And I may have just misheard you.  You may



           25  have said the San Pedro, or you may not have said
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            1  hearing and you were just referring to your submittal.



            2  I just wanted to clear that up.



            3      A.    Let's just say I've used it before.



            4      Q.    Yeah.  I just wanted to clear that up.



            5            And so you've used these general



            6  methodologies on these various streams, and they've



            7  lead you to conclude that the San Pedro River was



            8  navigable in its natural and ordinary condition at the



            9  time of statehood, correct?



           10      A.    That's correct.  But it didn't have -- it



           11  wasn't an optimum condition like Hyra shows for the



           12  Verde.  It was a lower condition.



           13      Q.    And you used the same general methods to



           14  opine in submittals to the Commission that the Santa



           15  Cruz was navigable in its natural and ordinary



           16  condition as of the date of statehood from the



           17  international boundary down to the Picacho Peak area,



           18  and the specific milemarker I don't recall?



           19      A.    That's true, yes.



           20      Q.    You received some questions from Mr. Slade



           21  about Mr. Burtell's report, and you talked about you



           22  had a fundamental concern about Mr. Burtell's approach



           23  for how water was extracted from the ditch; is that a



           24  fair paraphrase?



           25      A.    I had concern about applying that extraction
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            1  to a reduction of flow in the Verde, and my obvious --



            2  the most obvious concern was related to he used present



            3  conditions, and I know that they wouldn't apply to the



            4  past very far.



            5      Q.    But he was adding water back into the system



            6  that was being diverted to reach a natural condition;



            7  is that the way you understand what he was trying to



            8  do?



            9      A.    That's kind of what he was doing.



           10      Q.    Okay.  And so can you just clarify what your



           11  concern is with his approach?



           12      A.    I'll go back to what I said this morning and



           13  just stay with that, because I didn't analyze it much



           14  beyond that.



           15            But as I pointed out, a USGS report that



           16  Sandy Owen-Joyce did, Bulletin No. 3, has conditions in



           17  there that would cast doubt on what he did, and a lot



           18  of that doubt arises from the fact that there's



           19  groundwater moving into the river alluvium from below



           20  and that kind of thing.



           21      Q.    What does that groundwater movement through



           22  the alluvium -- how does that interplay with concerns



           23  you have about Mr. Burtell's analysis?



           24      A.    Like I say, I don't want to go into details,



           25  but I do know that's going on, and he never mentioned
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            1  it.



            2      Q.    Well, is there water that's leaving the



            3  system by some manmade factor that you think



            4  Mr. Burtell's not accounting for?



            5      A.    I think it's a natural factor he didn't



            6  account for in that regard.  It's a manmade factor in



            7  regard to the farming conditions have changed



            8  significantly over time.  It's gone from big farms to



            9  little residential home sites.  No mention of that was



           10  made, that I remember.



           11      Q.    And so I meant to get to this before.



           12  Commissioner Allen asked a question for you about the



           13  reduction in --



           14      A.    That's right.



           15      Q.    -- cultivated areas in the area, and I had



           16  trouble with your answer.



           17            But you do agree that the cultivated acreage



           18  has reduced over time, if I understand your --



           19  immediately prior --



           20      A.    No, I think I said -- I think I said that I



           21  think the evapotranspiration from the area is about the



           22  same.



           23      Q.    Okay.  And his question, which I don't think



           24  you answered, and my question, which you haven't



           25  answered, is do you agree that the cultivated acreage
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            1  has reduced over time?



            2            I'm not asking you about ET.  I'm asking if



            3  the cultivated acreage has been in decline?



            4      A.    Well, that's obvious.  Yes.



            5      Q.    You talked about the percentage of return



            6  flows that Mr. Burtell calculates for purposes of water



            7  put to use through irrigation that returns to the



            8  river.  Do you remember that discussion?



            9      A.    Yes.



           10      Q.    And what I wrote down here, and I know it's a



           11  paraphrase, is that you didn't know if that was the



           12  right number or not.  Did I hear you correctly this



           13  morning?



           14      A.    I didn't see enough information to give me



           15  any confidence in that number.



           16      Q.    So you don't know if it's the right number or



           17  not, is my question?



           18      A.    Right.  I am suspicious that it's not.



           19      Q.    What do you base that on, Mr. Hjalmarson --



           20      A.    My experience.



           21      Q.    -- given that you have not -- you just



           22  described repeatedly that you did not examine his



           23  report in any detail --



           24      A.    No, I didn't.



           25      Q.    -- and you're not prepared to discuss details
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            1  as such?  That is a direct quote from this morning.



            2      A.    That's right.  I have a lot of experience,



            3  and I looked at what he did.  I was aware of what's



            4  going on there in the natural hydrology.  And I became



            5  suspicious of that there's other factors at play that



            6  might affect what he thought he was doing.



            7            And that's where I'm going to stand.  I did



            8  not look at it in detail, but I have a lot of



            9  experience.  I've reviewed I don't know how many



           10  reports, hundreds of scientific reports, and I get



           11  pretty good at seeing when something smells a little



           12  bit.



           13      Q.    Aside from telling us all that it smells a



           14  little bit, do you have any information or evidence to



           15  indicate that Mr. Burtell's estimate of return flow



           16  percentage is erroneous?



           17      A.    Only my suspicion.



           18      Q.    Okay.



           19                 MR. HOOD:  That's all I have.  Thank you



           20  for your patience, Mr. Hjalmarson.  Thank you to the



           21  Commission.  Appreciate it.



           22                 CHAIRMAN NOBLE:  Eddie, I want you to



           23  know there is a Santa Claus, and he looks a lot like



           24  Mr. Hood.



           25                 MR. SLADE:  I thought he looked like
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            1  Mr. Hjalmarson.



            2                 MR. HOOD:  That was the best line of the



            3  week.  That was good.  That was really good.



            4                 CHAIRMAN NOBLE:  Is there someone who



            5  has about 20 minutes, or are we out of here?



            6                 MR. MCGINNIS:  I have 20 minutes, but I



            7  have another couple hours to go with that, so...



            8                 CHAIRMAN NOBLE:  Would you just as soon



            9  start when we convene next?



           10                 Because either way, you're going to get



           11  two shots.  You're either going to get --



           12                 MR. MCGINNIS:  I don't have a preference



           13  one way or the other.



           14                 CHAIRMAN NOBLE:  I feel like we didn't



           15  put in a full day, but...



           16                 MR. MCGINNIS:  I can do 20 minutes, but



           17  I can also let everybody go home now too.  Either way.



           18                 Yes, I am a coward.  I've got



           19  Mr. Hjalmarson in front of me shaking his head and



           20  about to fall off, and Ms. Hernbrode is doing the same



           21  thing.  They both want me to say they don't want me to



           22  start now, but I don't care.



           23                 CHAIRMAN NOBLE:  Inasmuch as we were



           24  going to finish at 3:00, I think finishing 20 minutes



           25  early is not a waste of time.  So we're calling it a
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            1  day.  We're on our way home.  Have a good weekend.



            2  Have a good holiday.  We'll see you again sometime next



            3  year.



            4                 (The proceedings adjourned at 2:40 p.m.)
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